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Background: Patients with mild or mild-to-moderate chronic obstructive pulmonary disease (COPD), defined as Global Initiative for
Chronic Obstructive Lung Disease (GOLD) group A/B, are regarded as having a lower risk of experiencing multiple or severe
exacerbations compared with patients classified as GOLD group C/D. Current guidelines suggest that patients in GOLD A/B should
commence treatment with a bronchodilator; however, some patients within this population who have a higher disease burden may
benefit from earlier introduction of dual bronchodilator or inhaled corticosteroid-containing therapies. This study aimed to provide
research-based insights into the burden of disease experienced by patients classified as GOLD A/B, and to identify characteristics
associated with poorer outcomes.

Methods: A systematic literature review (SLR) was conducted to identify evidence (burden of disease and prevalence data) relating to
the population of interest (patients with COPD classified as GOLD A/B).

Results: A total of 79 full-text publications and four conference abstracts were included. In general, the rates of moderate and severe
exacerbations were higher among patients in GOLD group B than among those in group A. Among patients classified as GOLD A/B,
the risk of exacerbation was higher in those with more symptoms (modified Medical Research Council or COPD Assessment Test
scales) and more severe airflow limitation (forced expiratory volume in 1 second % predicted).

Conclusion: Data from this SLR provide clear evidence of a heavier burden of disease for patients in GOLD B, compared with those
in GOLD A, and highlight factors associated with worse outcomes for patients in GOLD A/B.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a common and progressive respiratory disorder that represents a major
cause of global morbidity and mortality."* In 2019, the prevalence of COPD was 174 million and the disease accounted
for 3.23 million deaths worldwide, of which more than 80% occurred in low- and middle-income countries.'*> COPD has
been projected to be one of the four leading causes of death by 2030, with a substantial associated economic burden.*
Within the disease spectrum, patients classified as having mild or mild-to-moderate COPD (defined as Global Initiative for
Chronic Obstructive Lung Disease [GOLD] group A or B) are regarded as having a comparatively lower risk of experiencing
multiple or severe exacerbations, a key cause of morbidity and mortality. The GOLD “ABCD” categorization for COPD was
introduced in 2011 and initially used a combination of symptom severity, history of exacerbations, and/or spirometry grading
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to classify individual patients into one of the four groups for the purpose of selecting an initial maintenance therapy.’
A refinement in 2013 recommended that comorbidities should be considered in addition to the “ABCD” classification as part
of a combined COPD assessment.® In 2017, the “ABCD” classification was updated to categorize patients into one of the four
groups based on exacerbation history and symptoms alone, without the use of spirometry.” Although spirometry was noted as
being important at a population level, at an individual patient level, it was considered less valuable in making individualized
treatment decisions.’” Patients with a modified Medical Research Council (mMRC) score 0—1 or a COPD Assessment Test
(CAT) score <10 and a history of zero or one moderate, and no severe, exacerbations in the previous year, would be classified
as GOLD group A. Patients with mMRC >2 or CAT >10, and a history of zero or one moderate, and no severe, exacerbations
in the previous year would be classified as GOLD group B. Using this categorization, the GOLD treatment strategy indicates
that patients classified as GOLD group A should commence short- or long-acting bronchodilator therapy. The strategy
recommends that patients classified as GOLD group B should commence long-acting bronchodilator therapy, but if they
present with severe breathlessness, two long-acting bronchodilators may be offered.” A further update was made to this
classification tool in the GOLD 2023 strategy document; however, while this was published after the current study, there were
no changes to the criteria for classification of GOLD group A and GOLD group B used in this research.®

Given the removal of spirometry assessment for classification of GOLD group, it is possible that a significant
proportion of patients at higher risk of poorer outcomes who would previously have been labeled as GOLD group C/D
(due to severe airflow obstruction) are now classified as GOLD group A/B (due to less frequent exacerbations).
Therefore, GOLD group A/B may contain a subgroup of patients with a higher disease burden than would be expected,
and such patients may benefit from earlier optimization of treatment, potentially with earlier initiation of dual or triple
therapy, particularly since poorer lung function is a strong predictor of severe exacerbation and death.’

This study aimed to provide a comprehensive assessment of research-based insights from published evidence on the
baseline characteristics of, and burden of disease experienced by, patients categorized as GOLD group A and GOLD
group B. The analyses also investigated whether or how the burden of disease in GOLD A and GOLD B groups changed
with clinical characteristics that may indicate greater disease severity or poorer prognosis, in order to inform the
treatable-traits approach.

Methods

This systematic literature review (SLR; GSK study number 214854) was conducted according to the principles outlined
in the Cochrane Handbook for Systematic Reviews of Interventions,'® and is reported per the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.'' The risk of bias of each included study was assessed
using the Mixed Methods Appraisal Tool (MMAT; see the study selection section for further details).'?

|dentification of Studies

Searches for English-language studies published between January 2013 and January 2021 were conducted in electronic
database (Embase, MEDLINE and MEDLINE In-Process, PsycINFO, and EconLit [accessed via Ovid SP]) and gray
literature data sources, to identify peer-reviewed studies on topics of interest relating to the target population (patients
with COPD in GOLD groups A or B). These topics were clinical burden, economic burden, humanistic burden, and
prevalence data. A date limit of 2013-2021 was applied to ensure that the most recent peer-reviewed evidence was
identified (specifically any studies that used the 2013, 2017, or 2020 classification for GOLD A/B groups). Searches were
also carried out to identify any relevant conference abstracts indexed in Embase in the previous 2 years (2019-2020). The
database searches were conducted using a combination of free-text search terms and controlled vocabulary terms specific
to each database, as recommended by the Cochrane Collaboration.'® Search strings were developed using guideline-
recommended filters specific for each platform to identify real-world evidence studies.'® The search strategies for each
SLR topic and database are detailed in Supplementary Tables 1-11.

Study Selection
Following the searches, all identified articles were screened for inclusion by two independent reviewers, based on the
pre-defined population, exposures, characteristics, outcomes, and study design (PECOS) criteria outlined in
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Supplementary Table 12. Any disagreements were resolved by a third, senior reviewer. Studies that fulfilled all of the

inclusion criteria and none of the exclusion criteria were eligible for inclusion in the review.
Quality assessment via the MMAT was conducted by one reviewer and validated by a second reviewer
(Supplementary Materials—Data File 1). The MMAT included two initial screening questions: “Are there clear research

questions?” and “Do the collected data allow the research questions to be addressed?”’; A “No” or a “Can’t tell” response
to either or both queries would indicate further assessment of the study in question might not be appropriate. Studies that
passed the initial screening questions were then assessed by the following five questions designed for evaluating
“quantitative descriptive studies”: “Is the sampling strategy relevant to address the research question?”; “Is the sample
representative of the target population?”’; “Are the measurements appropriate?”’; “Is the risk of nonresponse bias low?”;
and “Is the statistical analysis appropriate to answer the research question?”; A “Yes” response indicated that bias was
unlikely to affect the findings. One point was assigned for each “Yes” response (ie a maximum of five points per study);
no points were awarded for a “No” or a “Can’t tell” response. Studies with higher MMAT scores were considered of
higher quality. The consideration of how each study rated according to each of these criteria was used to inform an
overall judgement of whether that study was of “low”, “moderate”, or “high” quality with respect to the objectives of the
current SLR.

Data Extraction

Data from the included studies were extracted into a pre-specified Microsoft Excel® template by one investigator and
independently validated by a second, more senior researcher. For studies with more than one publication, the most recent
results, records with the longest follow-up period, or results reported in the primary full-text publication were extracted
and summarized as appropriate. Indirect mapping to GOLD classification was applied to studies that did not categorize
patients based on GOLD “ABCD” classification but reported history of exacerbation and, where applicable, symptoms
(mMRC/CAT score), which allowed participants to be mapped indirectly, but definitively, to GOLD A/B groups. To
indirectly categorize patients in this study as being in GOLD group A, they were required to have a history of zero or one
exacerbations in the previous year that did not lead to hospitalization, with either an mMRC score 0—1 or a CAT score
<10. Similarly, to categorize patients as being in GOLD group B, they would have had to have a history of zero or one
exacerbations in the previous year that did not lead to hospitalization, with either an mMRC score >2 or CAT score >10.
If it was not possible to definitively categorize patients to GOLD group A or B specifically, they were alternatively
classified as being in a combined A/B group, if this could be done reliably on the basis of baseline exacerbation history. It
can be assumed that these methods of categorization were used to derive all results presented below for indirectly
mapped A/B groups.

Results

Literature Search Results
The electronic database searches yielded a total of 1808 records. After removal of 487 duplicates, 1321 unique records
were screened via title and abstract. Of these, 575 publications met the eligibility criteria for full-text screening
(Figure 1).

Following full-text review, 83 unique records met the PECOS selection criteria and were included in the review
(Supplementary Table 13). Of these, 79 were full-text publications and four were conference abstracts. Of the 79

full-text publications, 75 reported clinical outcomes, 52 reported economic outcomes, 26 reported humanistic burden
of disease, and three reported prevalence outcomes. Twelve publications reported clinical, humanistic, and economic
outcomes in the same paper; 46 publications reported both clinical and economic outcomes; and 25 reported both
clinical and humanistic outcomes. Many studies were from Europe (n=53) and the majority (n=76) were single-
centre-based. Around half of the included publications (n=42) were of prospective design, followed by
a considerable number of cross-sectional studies (n=28) and a small number of retrospective studies (n=13). Most
of the publications reported data collected in an outpatient setting (n=51), while fewer studies reported a mix of
inpatient and outpatient settings (n=9) or exclusively inpatient settings (n=2). For some studies, the settings were
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Figure | PRISMA Flow Chart.
Abbreviation: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

unavailable or unclear (n=21). In total, 73 publications categorized patients into separate GOLD groups (A and B).
Two publications reported GOLD group A only and one publication reported GOLD group B only. One publication
reported outcomes for GOLD groups A and B combined. Six publications did not report patients’ GOLD group and
patients were indirectly mapped to GOLD A/B groups based on exacerbation history. Assessment of GOLD
classification was most commonly based on the 2017 GOLD classification update (n=38), followed by 2013

GOLD update (n=17).

Patient Characteristics
The baseline characteristics of the patients described in the included publications are presented in Supplementary

Table 14. Across the various GOLD group categorizations, the mean patient age at baseline ranged from 57.6'* to
74.7"° years (GOLD A), 59.1'* to 77.9'° years (GOLD B), 64.3'° to 67.8'7 years (combined GOLD A/B), and 60.5'® to
74.1" years (indirectly mapped combined GOLD A/B). The proportion of males ranged from 10.0%°° to 98.3%?'
(GOLD A), 15.8%* to 96.5%> (GOLD B), 51.1%'¢ to 61.1%'” (combined GOLD A/B), and 52.1%>* to 94.4%%
(indirectly mapped combined GOLD A/B). The proportion of patients who were current smokers ranged from 15.2%¢ to
62.4%>’ (GOLD A) and 17.5%* to 68.7%"'> (GOLD B).

The proportion of overall patients in individual GOLD classification groups ranged from 4.7%* t0 77.4%° (GOLD A),
10.7%" to 63.2%"' (GOLD B), 60.0%>* to 68.7%'® (GOLD A/B), and 28.6%'’ to 81.7%° (indirectly mapped combined
GOLD A/B) (Figure 2).

Forced expiratory volume in 1 second (FEV;) % predicted ranged from 54.3% to 83%°° (GOLD A), 40%> to
72.8%'"> (GOLD B), and 43.6%'® to 75.4% (indirectly mapped combined GOLD A/B). One publication reported
an FEV,% predicted of 57% among GOLD A/B patients'’ (Figure 3).

The proportion of patients with zero moderate/severe exacerbations in the previous year ranged from 62%* to
100%'3%3-¢ (GOLD A), 38%** to 100%"°*>*¢ (GOLD B), and 26%>° to 59%'’ (combined GOLD A/B). The proportion
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Figure 2 Percentage of Patients in GOLD A and GOLD B Groups Across Publications.

Abbreviation: GOLD, Global Initiative for Chronic Obstructive Lung Disease.

r.GOLD A/B combined (indirectly mapped)

GOLD A/B combined

mGOLDA =GOLDB

ArAaAaAAAAAAAARARTRARAA AR AR R R W

sdnoib § G109 Pue v 4109 10} paliodal JoN

R
AR AERAAERERRRER R R R R

L . C T A

o R o N N N N

R e T N |

90

80

o
~

(=3
©

(=} o
0 <

pajoipaud %' A3

o
®

o
«

10

Figure 3 FEV,% Predicted Among Patients in GOLD A and GOLD B Groups Across Publications.

Notes: Scores are mean values unless otherwise stated; tMedian scores.

Abbreviations: FEV, forced expiratory volume in | second; GOLD, Global Initiative for Chronic Obstructive Lung Disease.

of patients with one moderate exacerbation in the previous year (outpatient-treated, not leading to hospitalization) ranged

from 0%'33 to 47%* (GOLD A), 0% to 53%>* (GOLD B), and 19%>° to 41%"” (combined GOLD A/B).

The mean mMRC baseline score ranged from 0.5°7 to 1.0°>**4° (GOLD A), 0.8*' to 2.9*° (GOLD B), and 1.48% to

2.13** (combined GOLD A/B). The mean CAT scores at baseline ranged from 3.7°7 to 13.9* (GOLD A [patients had
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been categorized as GOLD A based on mMRC score]), 11.5°7 to 21.8* (GOLD B), and 5.5'® to 23.8** (combined
indirectly mapped GOLD A/B groups) (Figure 4).

St George’s Respiratory Questionnaire (SGRQ) scores were not widely reported at baseline. Among the 11 studies
reporting mean score, this ranged from 14.7* to 41°* (GOLD A), 32.6* to 64.0°° (GOLD B), and 16.4'% to 43.0*
(combined GOLD A/B).

The proportion of patients receiving inhaled corticosteroids ranged from 4.8%® to 77.6%' (GOLD A) and 7.6%"” to
95.6%' (GOLD B). The proportion of patients receiving triple therapy ranged from 0%® to 55.2%2' (GOLD A) and
7.3%* to 82.2%”' (GOLD B). One study (using the GOLD 2013 classification) found that among patients in the
combined GOLD A/B group category, the proportion on triple therapy ranged from 5.9% in recently diagnosed patients
to 21.1% in those with longer-established disease.'®

Prevalence of GOLD A/B COPD
Three studies reported prevalence outcomes defined by the study criteria.'®**° Two of the studies used 2013 GOLD
classification and one study used 2017 GOLD classification. One study reported the prevalence of GOLD A/B COPD
among the general population and two studies report the prevalence of GOLD A/B COPD among those with COPD.
A retrospective study in the UK quantifying point prevalence of COPD in the general population during 2009-2013
reported a prevalence estimate (standardized for age and sex) for patients in a combined GOLD A/B group of 21.9 per
1000 persons (95% confidence interval [CI] 21.7 to 22.1) at the end of 2013.'° A higher prevalence was observed in
males compared with females and in patients aged >75 years.
A population-based prevalence study in Argentina used cluster sampling and data collection from >4000 house-
holds to report the proportion of patients in GOLD A and GOLD B groups among all those with COPD, as opposed

mGOLD A GOLD B # GOLD A/B combined (indirectly mapped)
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Figure 4 Distribution of Baseline CAT Score Among Patients in GOLD A and GOLD B Groups Across Publications.

Notes: fCho 2019 reports CAT score for subgroups with and without regular treatment; *Hogman 2018 group C changing to group A with GOLD 2017: mean 6.0; group D changing
to group B with GOLD 2017: mean 16.0; §Hogman 2018 group A remaining in group A GOLD 2017: mean 6.0; group B remaining in group B with GOLD 2017: mean 15.0. GOLD
classification followed per study is shown in brackets (where reported).

Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; NR, not
reported; SD, standard deviation.
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to an estimate of prevalence in the general population.*” A prevalence of 52% (95% CI 47 to 56) for GOLD A and
43% (95% CI 39 to 48) for GOLD B was estimated. Similarly, a cross-sectional study in Hong Kong estimating
GOLD group prevalence among all patients with COPD in an outpatient setting reported that, overall, 77% of COPD
patients were in GOLD A and GOLD B groups based on CAT score, with 52.5% and 24.5% being in GOLD A and
GOLD B, respectively.>®

Clinical Outcomes

In total, 75 of the included studies reported clinical outcomes of interest. Of these, 74 were full-text publications and one
was a conference abstract. Of the 75 publications, 69 reported outcomes directly for GOLD A/B groups and six were
indirectly mapped as reporting data for a combined A/B group. Thirty-two publications used the GOLD 2017 classifica-
tion, 16 used GOLD 2013, four used 2014, two used 2015, three used 2016, and two used 2019. Ten publications used
multiple GOLD classifications.

Exacerbations
Overall, 26 publications reported exacerbation outcomes. These data are presented in Supplementary Table 15. Two

studies were indirectly mapped as GOLD A/B combined group (Supplementary Table 16).

In general, the rate of moderate exacerbations was higher among patients in GOLD group B compared with patients
in GOLD group A (1.17 [95% CI 1.14 to 1.19] exacerbations per person-year in GOLD B vs 0.83 [95% CI 0.81 to 0.85]
in GOLD A).”' Similarly, studies suggested that patients classified as GOLD B had at least a trend toward a higher
relative risk of total exacerbations compared with patients classified as GOLD A (odds ratio [OR] 1.7 [95% CI 0.6 to
431" vs OR 2.95 [95% CI 1.60 to 5.45]°7) and at least a trend towards significantly increased risk of severe
exacerbations (OR 3.5 [95% CI 0.9 to 13.5]"> vs OR 8.19 [95% CI 2.82 to 23.8]*").

A higher proportion of patients were categorized as GOLD B (rather than GOLD D) when using 2017 GOLD
classification, compared with previous classifications (2011-2016) based on exacerbation history/symptoms;
GOLD B was reported to have the largest proportion of patients based on the 2017 classification (compared to
pre-2017 classifications).’” Patients classified as GOLD B had a higher risk of exacerbation compared with
patients classified as GOLD A as per pre-2017 classifications (GOLD B: 57.3% vs GOLD A: 25.8%) and 2017
to present classification (GOLD B: 55.3% vs GOLD A: 29.5%).>* According to data collected from the ECLIPSE
study, at 3-year follow-up, exacerbations in the previous year were numerically higher based on the 2017
classification than the 2011 classification for GOLD A and GOLD B:**> GOLD A (2011 mean [standard deviation
(SD)]: 0.2 [0.4]; 2017 mean [SD]: 0.3 [0.4]); GOLD B (2011 mean [SD]: 0.3 [0.4]; 2017 mean [SD]: 0.4 [0.5]).

Based on the 2017 classification, patients who shifted from GOLD A when defined by mMRC grade to GOLD B when
defined by CAT score were less likely to be exacerbation-free at 36 months (55.7% vs 69.2%, p<0.0001), or severe
exacerbation-free at 36 months (87.7% vs 95.5%, p=0.0002), and had more frequent exacerbations at 12 months (0.3+0.7 vs
0.120.4, p<0.0001) than those who remained in GOLD A.>? Among patients classified as GOLD A and GOLD B, risk of
exacerbation was higher in those with lower body mass index (p=0.0168); more symptoms on either the mMRC (p<0.001)
or CAT scales (p=0.0496); and more severe airflow limitation as defined by FEV,% predicted (p<0.001).>”

Mortality
Sixteen publications reported mortality outcomes categorized by GOLD A and GOLD B groups. Mortality outcome data
from all included studies are presented in Supplementary Table 17.

Higher mortality rates were consistently reported among patients classified as GOLD B compared with patients
classified as GOLD A and GOLD C at various timepoints,'>3237:40:48:5457 A study with a follow-up of 4 years showed
significantly higher mortality rates among patients in GOLD group B compared with those in GOLD group A (pre-2017
classification: 18.7% vs 14.3%, p=0.009; 2017 classification: 25.5% vs 14.8%, p=0.050).> The use of spirometry
findings in addition to the GOLD 2017 “ABCD?” classification (to generate eight A/B subgroups) allowed more accurate
prediction of mortality in the GOLD A and B groups.*® Age (p=0.001), mMRC score >2 (p<0.001), Charlson
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Comorbidity Index score (p<0.001), and history of exacerbation (p=0.006) were significant predictors of mortality
(across GOLD A-D groups).48

Symptoms

Twenty-six publications reported symptom-related outcomes. Of these, 19 reported symptom-based outcomes for

GOLD A and GOLD B groups. Symptom-related outcomes across all included studies are shown in Supplementary

Table 18. Four publications were indirectly mapped as GOLD A/B combined group (Supplementary Table 19).
Patients with mMRC grade 1 showed a trend towards a higher risk of exacerbation in GOLD A groups (p=0.054) and

a significantly increased risk of exacerbation in GOLD B (p<0.0001) compared with patients with mMRC grade 0.°® In

GOLD A/B groups with a high prevalence of mMRC grade 1, patients had significantly lower pulmonary function
(p<0.0001).”® Symptom burden as defined by mMRC score (OR 1.617; 95% CI 1.159 to 2.259, p=0.005), SGRQ score
(OR 1.024; 95% CI 1.010 to 1.039, p=0.001), or FEV;% predicted (OR 0.979; 95% CI 0.962 to 0.995, p=0.013), and age
(OR 1.049; 95% CI 1.010 to 1.089, p=1.049) were significantly associated with progression of patients in GOLD B (to
GOLD D) at 1 year post-diagnosis, based on 2017 classification.*' Based on the 2017 classification, patients who shifted
from GOLD A when defined by mMRC to GOLD B when defined by CAT were younger (65.4 [7.5] vs 67.5 [7.2] years,
p<0.0001) and more likely to be current smokers (32.6% vs 18.2%, p<0.0001) compared with patients who remained in
GOLD A.>

Economic Outcomes

Fifty-two publications reported economic burden outcomes for patients in GOLD A and/or GOLD B. Of these, 41
publications reported only data on proportion of patients on COPD medications, 13 publications reported healthcare
resource utilization (HCRU) data for all GOLD groups. Eight publications reported HCRU data separately for
GOLD A and GOLD B groups, and three publications reported data for overall GOLD cohort. Five publications
reported data on total costs, including direct and indirect costs, separately for GOLD A and GOLD B groups. The
studies that report the outcomes only for overall GOLD ABCD population are not discussed further in the report.

Healthcare Resource Utilization
Across the included studies, outcomes on hospitalization and physician visits were commonly reported. HCRU outcomes
across included studies are detailed in Supplementary Table 20.

In the UK, the rate of hospitalizations was reported to increase with an increase in severity of GOLD group
(GOLD group A to GOLD group B). The annual rate of COPD-related hospital admissions ranged from 0.22 (95% CI
0.20 to 0.25) to 0.35 (95% CI 0.31 to 0.40) in GOLD A and 0.48 (95% CI 0.46 to 0.51) to 0.57 (95% CI 0.54 to 0.61)
in GOLD B.' A Norwegian-based study indicated that GOLD B patients had a significantly increased risk of all-cause
hospitalization (OR 3.1 [95% CI 2.1 to 4.4]) and respiratory hospitalization (OR 5.0 [95% CI 2.9 to 8.7]) compared
with GOLD A patients.*” A UK study with a 3-year follow-up reported an increase in the annual rate of general
practitioner visits per person per year based on severity of GOLD group. The rate of general practitioner visits ranged
from 4.82 (95% CI 4.74 to 4.93) to 4.72 (95% CI 4.62 to 4.84) for GOLD A and 5.91 (95% CI 5.78 to 6.07) to 5.71
(95% CI 5.54 to 5.89) for GOLD B.”

Costs
Across studies, treatment costs, direct costs, and indirect costs were commonly reported. Cost outcomes across the
studies are detailed in Supplementary Table 21.

A cross-sectional Vietnamese study reported a statistically significant difference in mean total cost per hospitalization for
an exacerbation of COPD between GOLD groups (6.4 million Vietnamese dong [VND] vs 14.1 million VND [p<0.05], for
GOLD A and GOLD B, respectively).’’ A Danish registry study (2008-2017) reported total annual direct costs per patient to
be higher in GOLD B versus GOLD A (€12,884 vs €8687, respectively) and lowest for GOLD A across all GOLD groups.*
A Bulgarian study reporting indirect costs across GOLD A and B groups estimated that the total mean indirect costs per patient
per year were higher for GOLD B versus GOLD A (€692.51 vs €575.11, respectively [p<0.001]).** A cross-sectional UK
study using Clinical Practice Research Datalink data predicted lower treatment costs per patient per year based on GOLD 2017
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treatment recommendations compared with 2013 recommendations (GOLD A: actual cost £465 vs predicted cost £275;
GOLD B: actual cost £568 vs predicted cost £392), suggesting potential significant cost savings using the GOLD 2017
treatment strategy.3 4

Humanistic Burden

Twenty-six publications reported outcomes on humanistic burden. Of these, 12 publications reported health-related
quality-of-life outcomes for GOLD A, GOLD B, or GOLD A/B combined based on GOLD 2013 and 2017 classifications
(Supplementary Table 22). Four other studies reported outcomes that could be indirectly mapped to these groups based

on patients’ exacerbation characteristics defined by the study criteria (Supplementary Table 23).

Across all studies there was a trend towards worse SGRQ scores (ie higher scores, indicating poorer health-related
quality of life) in patients classified as GOLD B compared with patients classified as GOLD A and many were
statistically significant (p<0.001).263414552 SGRQ total scores ranged from 22.0>* to 50°* among patients classified
as GOLD A and 26.3%° to 54 among patients classified as GOLD B. Patients classified as GOLD B experienced worse
quality of life compared with patients classified as GOLD A in terms of total mean SGRQ score (44.5 [SD: 15.0] vs 22.8
[SD: 10.8] for patients classified as GOLD B and GOLD A, respectively).>* Significant predictors for worse total SGRQ
score were more severe airflow limitation, frequent exacerbations, and pre-existing diabetes mellitus and cardiac disease
(all p values <0.001).°" Higher SGRQ scores were significantly associated with patients progressing from GOLD B to
GOLD D at 1 year of follow-up (OR 1.024 [95% CI 1.010 to 1.039], p=0.001), based on 2017 classification.*'

Discussion

The broad characterization of GOLD A/B patients as having “mild-to-moderate” disease is long-established and reflected
in initial treatment recommendations for such individuals. This SLR aimed to provide a systematic assessment of
research-based insights into the burden of disease experienced by patients classified as GOLD group A or B, including
those with characteristics of more severe disease, such as differences in symptoms, frequency of mild-to-moderate
exacerbations, lung function, and health-related quality of life.

Evidence across the studies indicated a consistently higher disease burden among patients in GOLD group B compared
with patients in GOLD group A with regard to various outcomes including clinical, humanistic, and economic measures.
There was also evidence indicating predictors of worse outcomes among patients classified as GOLD group B and GOLD
group A. These included older age, more severe airflow limitation (specifically FEV% predicted), and heavier symptom
burden (MMRC/CAT) at baseline. There was also some evidence to suggest that the subset of patients classified as
GOLD A as defined by mMRC scale but GOLD B as defined by CAT scores are more prone to any, or severe, exacerbations
than those who remain in GOLD A on both scales. This suggests that CAT is a more precise tool for assessing symptom
burden than mMRC score. This is particularly important in GOLD A and GOLD B patients, who differ only in symptom
severity. Although the disease burden was greater among GOLD B patients compared with GOLD A patients, there is still
a significant range of disease burden among GOLD A patients, including significant risk of exacerbation and disease-related
HCRU, suggesting that patients should be assessed individually when making treatment decisions rather than relying on
GOLD category.

Previous reports have suggested that early intervention with maintenance therapy in COPD may be associated with
improvements in lung function and symptoms, and a reduction in the risk of recurrent exacerbations.®> Understanding specific
predictors of disease burden is important for helping physicians to categorize patients, allowing them to intervene earlier in the
disease pathway and to tailor appropriate treatment to the individual patient where there is an unmet need (ie patients with
a high disease burden). Consistent with the high disease burden observed among GOLD group B patients in the current study,
such individuals have also been reported to have a higher risk of severe exacerbation during follow-up than GOLD group
C patients per the 2017 classification criteria.®® This finding challenges the common assumption that GOLD C patients have
more severe disease on account of their history of more frequent or severe exacerbations and suggests that symptoms provide
prognostic information in the assessment of severe exacerbation risk. The mortality rate among patients classified as
GOLD B has also been found to be higher compared with patients classified as GOLD C,*® suggesting the importance of
symptoms as an indicator of future risk and need for assessment and appropriate management strategies. Overall, the evidence
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suggests the use of the “ABCD” classification tool does not perform well in stratifying risk of exacerbation and mortality for
disease management decisions, given the variability in both the outcomes, and the potential drivers of these, seen among
GOLD A and GOLD B patients. These findings highlight the need to assess and re-assess disease burden on an individual
patient basis, particularly for those who have poorer lung function or are more symptomatic.

Since completion of this study, the GOLD 2023 strategy document has been published, in which the “ABCD”
assessment tool is updated to an “ABE” assessment tool.” Using this updated tool, patients with >2 moderate exacerbations
or >1 severe exacerbation in the previous year are classified as GOLD group E and initial pharmacological treatment is
recommended independent of the patients mMRC and/or CAT score.® Criteria for GOLD A and GOLD B classification
remain unchanged;® however, initial maintenance therapy with dual long-acting p2-agonist + long-acting muscarinic
antagonist therapy is now recommended for GOLD B patients, if appropriate.® This updated recommendation is consistent
with the higher disease burden seen among GOLD B patients versus GOLD A patients in the current analysis. This study
has several key strengths including the rigorous and pragmatic approach to search for and select studies, with the aim of
targeting representative cohorts. Evidence was therefore restricted to studies that reported on specific GOLD classifications
(namely GOLD 2013 onwards, to help ensure comparability across studies), observational evidence, and articles published
in the previous 10 years (to focus on evidence more likely to reflect current management and outcomes in routine practice).
All studies included in the review were formally assessed for risk of bias and more than two-thirds of the studies included
were rated as being moderate or high quality. Other strengths include the methodological rigor and comprehensive approach
to collating data, which allowed identification of key trends in the evidence base. Further to this, no previous SLRs have
been conducted that focus on both burden of illness and potential drivers in this population.

This study also has a number of limitations that should be taken into consideration. First, there was considerable
heterogeneity across studies with regard to study location, data source, study period, and sample size, as well as
a wide variation in duration of study follow-up; since most studies reported only short-term follow-ups, caution
should be taken when extrapolating the findings to the longer term. Many of the studies were conducted in Europe
or North America; this should be taken into account if considering the data from a global perspective. The
implications of these findings may vary for different healthcare systems worldwide. Also, several studies did not
report on GOLD A and GOLD B separately; findings from indirectly mapped studies should be considered alongside
possible biases associated with the indirect mapping itself. In addition, some key data gaps in the literature were
identified. These included a lack of studies providing true population prevalence estimates for patients in
GOLD A and GOLD B groups, limited information on economic burden (particularly cost burden reported
separately for GOLD A and GOLD B groups), and few studies assessing humanistic burden separately for
GOLD A and GOLD B. The wide variation of instruments used across studies also limits their comparability.
Addressing these gaps in future research will be important for further defining the disease burden and potential
unmet need among such patients.

Conclusions

Data from this current SLR provide clear evidence of a generally heavier clinical, humanistic, and economic burden of
disease for patients in GOLD B compared with patients in GOLD A, and highlight factors, such as FEV% predicted
and symptoms, that are associated with, and in some cases independently predict, worse outcomes for patients in
GOLD A and B groups. Further research is warranted to explore the issues raised by the findings of this SLR,
including key gaps in the published literature for the targeted population.
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