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Introduction: The GOLD (Global Initiative for Chronic Obstructive Lung Disease) 2023 guidelines proposed important changes to 
the stratification of disease severity using the “ABCD” assessment tool. The highest risk groups “C” and “D” were combined into 
a single category “E” based on exacerbation history, no longer considering symptomology.
Purpose: We quantify the differential disease progression of individuals initially stratified by the GOLD 2022 “ABCD” scheme to 
evaluate these proposed changes.
Patients and Methods: We utilise data collected from 1529 users of the myCOPD mobile app, a widely used and clinically validated 
app supporting people living with COPD in the UK. For patients in each GOLD group, we quantify symptoms using COPD 
Assessment Tests (CAT) and rate of exacerbation over a 12-month period post classification.
Results: CAT scores for users initially classified into GOLD C and GOLD D remain significantly different after 12 months (Kolmogorov– 
Smirnov statistic = 0.59, P = 8.2 × 10−23). Users initially classified into GOLD C demonstrate a significantly lower exacerbation rate over the 
12 months post classification than those initially in GOLD D (Kolmogorov–Smirnov statistic = 0.26; P = 3.1 × 10−2; all exacerbations). 
Further, those initially classified as GOLD B have higher CAT scores and exacerbation rates than GOLD C in the following 12 months.
Conclusion: CAT scores remain important for stratifying disease progression both in-terms of symptomology and future exacerbation risk. 
Based on this evidence, the merger of GOLD C and GOLD D should be reconsidered.
Keywords: Global Initiative for Chronic Obstructive Lung Disease, differential disease progression, exacerbation rate

Introduction
Chronic obstructive pulmonary disease (COPD) is a common, and incurable respiratory disease affecting over 170 million 
people worldwide.1 The Global Initiative for Chronic Obstructive Lung Disease (GOLD) aims to guide therapy through 
a proactive approach to determining disease severity.2 The GOLD 2023 guidelines proposed important changes to the 
stratification of disease severity using the ABCD assessment tool.3 The highest risk groups “C” and “D” were combined 
into a single category “E” based purely on exacerbation history, no longer stratifying further on symptomology. This letter 
evaluates the proposed change to GOLD guidelines by considering the differential disease progression of individuals initially 
stratified by the GOLD 2022 (ABCD) scheme. For each group, we quantify symptoms using COPD Assessment Tests (CAT) 
and rate of exacerbation over a 12-month period post classification in a UK-based COPD cohort.

Materials and Methods
We utilise data collected from the myCOPD mobile app, a widely used and clinically validated app supporting people 
living with COPD in the UK.4–6 All users of the myCOPD app are clinically diagnosed with COPD, with app usage 
limited to patients “prescribed” the app by clinicians as part of agreed care plans. myCOPD facilitates self-management 
of COPD through educational content, localised weather and pollution levels, and digital diaries for users to keep track of 
medications and symptoms. As part of their onboarding, users submit an annual report of their exacerbation history and 
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a CAT score which is used to stratify patients into GOLD groups (Figure 1A) to help clinicians make treatment decisions. 
Users also register a Modified Medical Research Council (mMRC) Dyspnea score; however, CAT is the primary base for 
stratification. We define exacerbation events as an acute sustained worsening of a patient’s condition that requires rescue 
medication (ie, moderate) or emergency care (ie, severe), including hospitalisation.7

Users self-report disease progression through symptom reporting (daily symptom reports on 4-point scale,8 CAT,9,10 

mMRC) and exacerbations (self-report of emergency medicine or care requirement in symptom scores, annual retro
spective report of exacerbations). We follow COPD disease progression as marked by symptomology and exacerbation 
rate for 1529 users who frequently register self-reported information over 12 months post onboarding and initial 
stratification into GOLD 2022 gold groups (A: 333, B: 830, C: 91, D: 275 users). Selection criteria included having 
a CAT score and an annual retrospective report of exacerbation history at baseline and having at least five further CAT 
scores registered over the following 12-month period.

We evaluate the likelihood of two cohorts of being drawn from the same continuous distribution through implemen
tation of a two-sample Kolmogorov–Smirnov (KS) test. A high KS value combined with a low p-value (eg, KS ≥ 0.1 for 
p ≤ 0.01 confidence level) is consistent with the two samples being statistically significantly different. Averages are 
presented as a mean over the GOLD group.

The study data was originally collected by my mHealth Ltd using the myCOPD app. Consent for the original data 
collection is held by my mHealth Ltd, and the app users (the data subjects) would expect their data to be used for ethically 
approved research. The my mHealth Privacy Notice11 contains the wording: “Healthcare & research teams. This will always 
be anonymised unless you agree, at the time, to participate in trials using your identifiable information”. This study was 
conducted as secondary data analysis by the University of Southampton with the legal basis to process special category 
personal data in accordance with UK GDPR Article 6 (e) “Public Task” and UK GDPR Article (h) “Health or social care (with 
a basis in law)” and within scope of Data Protection Act 2018 Article 2 “Health or social care purposes”. The study received 

Figure 1 (A) Changes to GOLD group guidelines from 2022 (top) to 2023 (bottom). (B) Average CAT score (top) and average cumulative number of self-reported 
exacerbation days (bottom) registered in the 12-months post initial GOLD 2022 grouping. An exacerbation day is defined as a unique day where a given user has reported 
a moderate or severe exacerbation in their daily symptom scores registered in-app.
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ethics approval from the University of Southampton’s Faculty of Engineering and Physical Science Research Ethics 
Committee (ERGO/FEPS/66535) and was reviewed by the University of Southampton Data Protection Impact Assessment 
panel, with the decision to support the research.

Results
We calculate the average CAT score for all 1529 users (Figure 1B, top). We also compute the average cumulative number 
of exacerbation days for 690 users who registered regular symptom scores in the 12-month period post initial stratifica
tion (Figure 1B, bottom). An exacerbation day is when a user has reported a moderate or severe exacerbation (ie, 
emergency medication or care required respectively).

Users initially classified as GOLD C show the quickest progression of symptoms with the average CAT score rising to ~10 
from 7 months post classification. About 25.2% of GOLD C users would be re-classified as GOLD D after 12 months (relative 
to 32.0% of initial GOLD B users). CAT scores for users initially classified into C and D remain significantly different after 12 
months (Kolmogorov–Smirnov statistic = 0.59, P = 8.2 × 10−23). Users initially in GOLD D show a higher cumulative total of 
exacerbation days (over 12 months post classification) than all other groups, with initial GOLD B having a higher rate than C.

Table 1 provides the estimated rate of moderate (ie, emergency medication required) and severe (ie, emergency care 
required) exacerbations in the 12 months post initial GOLD classification. Estimation is based on an annual retrospective 
report submitted by 943 users (61.9% of cohort) collected at least 12 months after initial GOLD classification. Users 
initially classified into GOLD C demonstrate a significantly lower exacerbation rate over the 12 months post classifica
tion than those initially in GOLD D (Kolmogorov–Smirnov statistic = 0.26; P = 3.1 × 10−2; all exacerbations). Further, 
those initially classified as GOLD B have higher moderate and severe exacerbation rates over the 12 months post 
classification than those initially in GOLD C.

Discussion
The 2023 GOLD report proposed to merge GOLD C and D (into “E”) based on “the clinical relevance of exacerbations, 
independently of the level of symptoms of the patient”.3 We demonstrate that symptoms (CAT scores) are critical for 
stratifying disease progression both in-terms of symptomology and future exacerbation risk. In particular, we find that 
individuals initially stratified into GOLD C demonstrate a significantly lower moderate and severe exacerbation rate (in 
12 months post classification) than those initially in GOLD D. Symptoms (measured by CAT) in the 12-months post 
GOLD classification remain significantly lower for those initially in GOLD C than GOLD D. As a result, only 25.2% of 
GOLD C users would escalate to GOLD D at the following 12-month review. This is relative to 38.5% of GOLD C users 
who could be de-escalated to GOLD A or B after 12-months. Based on this evidence, it is unlikely that users in GOLD 
C and D would converge after 12-months.

A second motivating factor for a proposed merger of GOLD C and GOLD D was GOLD C representing a relatively 
small proportion of patients with COPD. While GOLD group C is 6% of our cohort, we note that it represents an older 
population (Kolmogorov–Smirnov statistic = 0.24; P = 7.0 × 10−4) with typically lower smoking rates relative to GOLD 
D (14.8% of GOLD C; 16.5% of GOLD D). We note that the prevalence of GOLD C would rise to 9.6% for our cohort at 

Table 1 Average Rate of Moderate and Severe Exacerbations Over 12 Months Post GOLD Group Classification. Errors are Given by 
Standard Error on the Mean

Initial Gold Group

A B C D

Average number of moderate exacerbations over 12 months post 
classification

0.757 

[±0.119]

1.850 

[±0.095]

1.237 

[±0.273]

2.296 

[±0.210]

Average number of severe exacerbations over 12 months post 
classification

0.068 

[±0.025]

0.209 

[±0.032]

0.053 

[±0.037]

0.376 

[±0.078]
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the following 12-month review. Despite it being the least frequent GOLD group, it still represents a significant and 
distinct population which potentially require different treatment plans to GOLD D.

Limitations of this study may include generalisability due to the inclusion criteria. myCOPD is prescribed by a clinician as 
part of an agreed self-management plan with previous studies suggesting neither age, wealth, nor geographical location represent 
significant barriers to using the app.6 Despite this, we selected users who have registered CAT scores over a 12-month period 
potentially selecting COPD patients who are more proactive in self-management. The cohort distribution does not seem skewed 
to lower acuity (ie, exacerbation history) relative to other UK cohorts.12

Conclusion
In conclusion, this analysis highlights that symptomology still can play an important role in the stratification of COPD 
patients and the GOLD guidelines should re-examine whether the combination of C and D is appropriate. The creation of 
GOLD E aims to simplify therapy guidance for clinical practice. However, GOLD E will contain a variety of disease 
acuities, which could potentially lead to a loss of clarity and over-treatment in clinical practice. In future work, we will 
validate whether myCOPD can support automated review of patient medications relative to GOLD treatment guidelines 
in order for clinicians to optimise treatment aimed at reducing exacerbation risk.

Abbreviations
COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test; GOLD, Global Initiative for Chronic 
Obstructive Lung Disease; mMRC, Modified Medical Research Council.
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