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Respiratory symptoms (COPD Assessment
Test and modified Medical Research Council
dyspnea scores) and GOLD-ABCD COPD
classification: the LASSYC study
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ABSTRACT

Objective: To assess the frequency and severity of 24-hour respiratory symptoms
according to COPD GOLD-ABCD classification (2017-version), the distribution of the
patients with COPD into GOLD categories using mMRC (>2) or CAT (=10) scores,
and agreement between these cut-off points. Methods: In this cross-sectional study
(LASSYC study), 24-hour day respiratory symptoms were assessed by the Evaluating
Respiratory Symptoms in COPD (E-RS) guestionnaire, Nighttime Symptoms of COPD
Instrument (NiSCI), Early Morning Symptoms of COPD Instrument (EMSCI), CAT and
mMRC scores. Results: Among the 734 patients with COPD, 61% were male, age
69.6+8.7 years, FEV,% post-BD 49.1+17.5%, mMRC 1.8+1.0 and CAT 15.3+.8.1. By
mMRC 33.7% were group-A, 29.2% group-B, 10.2% group-C and 26.9% group-D. By
CAT 22.3% were group-A, 41% group-B, 4.8% group-C and 31.9% group-D. Using the
mMRC the severity of E-RS, NiSCI and EMSCI scores increased from group A to D.
Using the CAT, the groups B and D had the higher scores. Agreement between mMRC
and CAT was 89.5% (Kappa statistics=75.7%). For mMRC score of 2, CAT score of
>11 showed the maximum Youden's index (1.34). For mMRC score of 1, CAT score of
>9 and =10 showed the maximum Youden'’s index (1.48). Conclusion: GOLD COPD
classification by CAT seems to better discriminate 24-hour symptoms. Results do not
support the equivalent use of CAT>10 and mMRC=>2 for assessing symptoms.
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INTRODUCTION

The "ABCD"” COPD assessment tool proposed by the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD)® is based on the combination of the patient’s level
of respiratory symptoms, and future risk of exacerbations.
Spirometry is needed for diagnosis and extent of airflow
limitation. To evaluate the symptoms, the GOLD document
recommends the use of the modified British Medical
Research Council dyspnea scale (mMRC) or the COPD
assessment test (CAT) in an equivalent manner.(t)

The mMRC scale has been considered to be an
adequate unidimensional tool for symptoms assessment
in COPD due to its relationship with other health status
measures and prognostic value.?? It is recognized that
COPD impacts patients beyond dyspnea,*> therefore
a comprehensive and multidimensional rather than a
unidimensional assessment of symptoms is recommended.
For this reason, and for its predictive value on important

COPD outcomes, the CAT score has been proposed as
a surrogate tool for assessing symptoms in COPD.(¢-11)

We have previously reported that in patients with COPD
the mMRC and CAT scores progressively increased as
the intensity of daytime symptoms worsen (from mild to
severe), and there was a relationship between daytime
symptoms with mMRC and the CAT scores.(*? However,
to our knowledge, no information exists regarding the
presence of symptoms along the 24-hour day in patients
classified in the different GOLD-ABCD subgroups using
CAT or mMRC scores.

On the other hand, several reports have indicated that
the GOLD group assignment of patients with COPD is
different depending on the scale of symptoms used.*3-22)
Although a simple breathlessness cutoff-point cannot be
equated to a comprehensive or a full symptom score
cutoff, and patients with mMRC <1 may also have a
number of other COPD symptoms,®® the use of the
mMRC is widespread, and mMRC of =2 as a threshold
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for separating “less breathlessness” from “more
breathlessness” is used together with a CAT >10 into
the GOLD assessment tool. Controversies remain
regarding the ideal CAT score cutoff-point equivalent
to an mMRC value or the extent of agreement between
the two scores.?%

The Latin American Study of 24-hour Symptoms
in Chronic Obstructive Pulmonary Disease (LASSYC)
describes prevalence, severity and inter-relationship of
early morning, day and night-time symptoms in patients
with COPD recruited from clinics®*?outpatients. This
study offers an opportunity to explore the distribution
of respiratory 24-hour day symptoms according to the
GOLD categories using the mMRC or CAT scores in a
large sample of stable patients. Therefore, the main
objective of the present study was to determine the
frequency and severity of the 24-hour day symptoms
according to GOLD-ABCD classification by mMRC
and CAT scores. We also assess the distribution of
the patients with COPD into each of the GOLD-ABCD
categories by using the recommended mMRC or
CAT scores cutoff-points (CAT =10 or mMRC >2),
and analyze the agreement between the assigned
patients into GOLD-ABCD categories using the GOLD
cutoff-points.

METHODS

The LASSYC was a prospective observational,
multicenter, multinational, cross-sectional, non-
interventional study (Clinical Trial Registration:
NCT02789540), in patients with COPD from seven
Latin American countries: Argentina, Chile, Colombia,
Costa Rica, Guatemala, Mexico, and Uruguay.? The
main objective of the original study was to describe
prevalence, severity and inter-relationship of early
morning, day and night-time symptoms with COPD
severity, exacerbations and patient reported outcomes
(PROs) in stable patients.

A total of 795 patients with COPD were enrolled
distributed among specialists in respiratory medicine
in the selected countries. Each country recruited
between 100-130 patients and each site around
10-15. The recruitment was competitive inside each
country after the expected site recruitment time of
one month, up to total of three months recruitment
period. The study was approved by the ethics
committees for each site and all patients provided
written informed consent.

The methodology of the study has been previously22*)
described; briefly, outpatients >40 years of age with
a diagnosis of COPD for at least 1 year, at least one
spirometric value with a COPD diagnosis using the
post-bronchodilator forced expiratory volume in 1
second/forced vital capacity (FEV,/FVC) <0.70 criteria
in the previous 12 months, current or ex-smokers
(=10 pack-years), stable disease (without treatment
for an exacerbation or changes in current treatment
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in the previous 2 months) were included in the
study. (122> Patients with a diagnosis of sleep apnea
or any other chronic respiratory disease, any acute or
chronic condition that would limit a patient’s ability
to participate in the study were excluded.

The following information was collected for each
patient: social demographics, health insurance system,
lifestyle, smoking history, presence of comorbidities,
level of dyspnea, disease severity, prescribed COPD
treatments, exacerbation history, and healthcare
resource utilization during the last 12 months. The
level of dyspnea was measured using the mMRC
scale® and the CAT score was used to evaluate the
impact of the disease.®

COPD classification was performed according to
the GOLD-ABCD categories (2017-version) using the
CAT and mMRC scores separately.() The patients
were categorized into GOLD-ABCD groups twice
with mMRC or CAT score for symptom assessment,
respectively.

Assessment of 24-hour day respiratory
symptoms (early morning, daytime and night-
time symptoms)

“Evaluating Respiratory Symptoms in COPD"”
E-RS™ 2016 (formerly EXACT-RS)®?® was used to
assess daytime symptoms. The night-time and early
morning symptoms were assessed with the Nighttime
Symptoms of COPD Instrument (NiSCI) and Early
Morning Symptoms of COPD Instrument (EMSCI).(?7-2
A detailed explanation of the methodology used in the
study for the evaluation of 24-hour day respiratory
symptoms and the validation of the instruments in
Spanish have been previously23% described.

Briefly, dichotomous variables for defining daytime,
early morning and night-time symptoms were built.
For daytime symptoms, the third tertile of the score
were considered daytime symptoms; the early morning
symptoms were defined according to the severity
of dyspnea, classified as moderate or higher, added
to other symptoms, classified as moderate or more
severe; for night-time symptoms, we considered
those who woke up at least once at night due to
COPD symptoms.

Statistical analysis

Descriptive statistics included the absolute and relative
frequencies for categorical variables and mean and
standard deviation for numerical ones. No individual
was excluded in the analysis.

We calculated the agreement of the GOLD-ABCD
classification of COPD for the CAT and mMRC scales
thresholds using Kappa statistics (weighted and
unweighted). Also, we calculated the area under
curve for the CAT score, using as reference the mMRC
scale > 2 drawing the graph. Sensitivity, specificity,
positive (PPV) and negative (NPV) predicted values



Oca MM, Varela MVL, Menezes AMB, Wehrmeister FC, Ramirez L, Miravitlles M

for each of the cut off points in the mMRC scale were
calculated with their respective 95% confidence interval.
Additionally, the Youden’s index ( sensitivity + specificity )

100
was calculated to establish the best value of the CAT

score related to the mMRC scale.

We considered a p-value less than 5% as statistically
significant. All analyzes were performed using Stata
13.1 (StatCorp LP, 2013. Stata Statistical Software:
Release 13. College Station, TX, USA).

RESULTS

A total of 795 patients were included between May
and August 2016, 61% were male with a mean age
of 69.5+8.7 years, a mean post-bronchodilator FEV,
of 49.1+17.5% of predicted mMRC score of 1.8+1.0
and 15.2+8.2CAT score . The general characteristics
of the overall patient population and by country has
been published elsewhere."

The Figure 1 shows the patient’s assignment into
GOLD-ABCD categories using the CAT score cutoff-point
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Figure 1. Patient’s assignment into GOLD-ABCD categories
using the CAT score cut point 210 or the mMRC scale cut
point >2.
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>10 and the mMRC scale cutoff-point >2. When
classification was performed according to mMRC scale
the distribution (%) of patients in the ABCD groups
were 33.7%, 29.2%, 10.2% and 26.9%, respectively;
on the basis of the CAT score the distribution was
22.3%, 41%, 4.8% and 31.9%, respectively. When
the stratification of symptom was done by CAT score,
the proportion of high symptom groups (B and D)
was increased.

The frequency of the 24-hour day respiratory
symptoms according to GOLD-ABCD classification
by mMRC and CAT scores is shown in the Figure 2.
The frequency of 24-hour day symptoms in all COPD
categories is low reaching less than 50% of patients
in the most severe group D.

The Figures 3-5 show the E-RS, NiSCI and EMSCI
symptoms severity scores according to GOLD-ABCD
classification by the mMRC and CAT scores, respectively.
When the GOLD-ABCD classification was performed by
using the mMRC scale, the severity of the symptoms
scores E-RS, NiSCI and EMSCI progressively increased
from GOLD groups A to D. In contrast, when the CAT
score was used, the groups B and D were those with the
higher scores. According to the definition of symptomatic
patients by the E-RS score (10 units distinguish less
vs. more symptomatic patients) when the GOLD-ABCD
classification was performed by using the mMRC scale
the mean score of patients in the groups B, C and D
classified them as highly symptomatic, and those in
group A as mild symptomatic. Using the CAT score only
the patients in the groups B and D were classified as
highly symptomatic and those in the group A and C
as mildly symptomatic.

The agreement between the assignment of the
patient into GOLD categories using the CAT score
cutoff-point 210 and the mMRC scale cutoff-point >2
is shown in Table 1. The observed agreement for the
GOLD groups by CAT and mMRC scores was 89.5%
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Figure 2. Frequency of the 24-hour day symptoms according to GOLD-ABCD categories by mMRC scale and CAT score.
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Figure 3. Daytime symptoms (E-RS) severity score
according to GOLD-ABCD classification by the mMRC scale
and CAT score.

(Kappa statistics= 75.7%), suggesting a substantial
but not identical agreement (Table 1).

The agreement between mMRC and CAT scores for
each cutoff-point is shown in Supplementary Table
S1. For an mMRC score of 2, a CAT score of 211
showed the maximum Youden’s index value (1.34)
with a sensitivity and specificity of 84.8 and 49.3,
respectively (AUC 67.1; 95%CI 63.9-70.2). For mMRC
score of 1, a CAT score of 29 and =10 showed the
maximum Youden index values (1.48). The sensitivity
and specificity for the CAT score 29 were 80.8 and
67.3 (AUC 74.0; 95%CI 67.6- 80.5), respectively, and
for the CAT score 210 the sensitivity and specificity
were 77.4 and 70.9 (AUC 74.2; 95%CI 67.9- 80.4),
respectively. Supplementary Figure S1 shows the
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Figure 4. Early morning symptoms (EMSCI) severity score according to GOLD-ABCD classification by the mMRC scale

and CAT score.

45
3.5
2.5

; ¢
1.5 }

0.5

; {

A B E D

GOLD by mMRC

A B G D

GOLD by CAT

Figure 5. Night-time symptoms (NiSCI) severity score according to GOLD-ABCD classification by the mMRC scale and

CAT score.
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Table 1. Agreement between patient’s assignments into GOLD categories using the CAT score cut point =10 or the

mMRC scale cut point >2.

CAT classification

D Weighed analysis Unweighted analysis
Observed Kappa Observed Kappa
agreement statistics agreement statistics
(%) (%)
mMRC A 140 (17.6) 128 (16.1) 0 (0.0) 0 (0.0) 89.5 75.7 69.2 56.9

B 34 (4.3) 198 (24.9) 0 (0.0) 0 (0.0)

C 1(0.1) 0 (0.0) 19 (2.4) 61 (7.7)

D 2 (0.3) 0 (0.0) 19 (2.4) 193 (24.3)

ROC curve for the CAT score discriminating power for
each cutoff-point of mMMRC score. For a mMRC score
>1 and =2, the AUC was 0.83 and 0.74, respectively,
indicating that the CAT score had a better discriminating
power for mMRC grade >1.

DISCUSSION

The main findings of this study on respiratory
symptoms and GOLD-ABCD COPD classification in
patients from Latin America were: first, the distribution
of the patients with COPD into the GOLD categories
by the mMRC or CAT scores is not equal, showing the
stratification of symptoms by the CAT score a greater
proportion of patients in the groups with high symptoms
(B and D); second, the GOLD-ABCD classification by
CAT score seems to better discriminate 24-hour day
symptomatic patients than mMRC scale and third, the
use of a mMRC score of 1 with a CAT score 210, and
a mMRC score of 2 with a CAT score 211 seem to be
in our population the best thresholds to make CAT
and mMRC equivalent.

Several studies have reported differences in the
patient’s distribution into the GOLD-ABCD categories
by using the scores of CAT 210 or mMRC >2.(13-22)
Karloh et al.®» performed a systematic review and
meta-analysis about classification of patients into
GOLD categories by CAT 210 or mMRC > 2 scores
based on the data of 10 studies. By using the mMRC
scale the proportion of patients into the groups ranged
from 20.3-53% (average 32%) in group-A, 6.8-24.7%
(average 16%) in group-B, 5-36.7% (average 20.4%)
in group-C, and 12-38.2% (average 31.6%) in group-D;
by using the CAT score the proportion into the groups
ranged from 5-34.3% (average 18.8%) in group-A,
19.2-48.5% (average 29.7%) in group-B, 0.7-19.8%
(average 7.8%) in group-C, and 20-63.3% (average
44.1%) in group-D.® In all studies, the proportion of
groups with high symptoms (B and D) increased when
the stratification of symptoms was done by using the
CAT score.?® On average, the distribution was 13%
different according to the instrument used. Another
study showed that the most frequent discrepancy was
to have a low level of dyspnea but a high CAT score,
which in according with the authors opinion may be
explained by variables impacting health status but with

little impact on dyspnea, such as depression, anxiety
or frequent exacerbations.*?)

The results of the present study are consistent with
those reported in other populations showing that the
proportion of patients categorized into groups A to
D differed according to the use of a GOLD symptom
cutoff-point of MMRC >2 or CAT score >10, therefore
the choice of symptom scale can alter the group
assignment in the GOLD-ABCD classification because
mMRC and CAT scores do not behave in the same
way in distinguishing symptom groups. These finding
support the concept that the CAT and mMRC scores
are not equivalent for the purpose of assessing the
patients symptoms.

The symptoms of COPD vary throughout the 24-hours
a day, so there is a growing interest in evaluating the
patterns of 24- hours a day. Some authors suggest
that the therapy adapted according to the pattern of
the 24-hours a day symptom could provide important
benefits in the management of patients with COPD.
According to the E-RS score a symptomatic patient is
usually defined as the one having at least ten units in
the score. This threshold was selected based on evidence
suggesting that 10 units could distinguish between
less symptomatic (GOLD groups A and C) and more
symptomatic (GOLD groups B and D) patients.G#3%

Results from an observational study in Europe have
shown that more than 50% of patients with COPD
report respiratory symptoms during the 24-hour day.
(30 In addition, it showed a relationship between the
24-hour day symptoms and worse patient-reported
outcomes.%3% We have previously reported the
frequency of respiratory symptoms during the 24-hour
day in patients with COPD from Latin America.®*?
The frequency of the 24-hour day symptoms in our
population was lower (20% and 18%) compared with
others®3%37), The study also showed that mMRC and
CAT scores progressively increased as the intensity of
daytime symptoms worsened (from mild to severe),
and there was a strong correlation between E-RS
global score with mMRC and the CAT score (r=0.715;
p<0.001).02

To our knowledge, no previous study has evaluated
the distribution of respiratory 24-hour day symptoms
according to the GOLD-ABCD categories, as well as
the differences in the frequency and severity of these
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symptoms when GOLD stratification of the symptoms
was performed using the mMRC or CAT scores.

The results of the present study show that the
GOLD-ABCD classification by using the CAT score
seems to better discriminate the more symptomatic
patients (group B and D) by showing an E-RS score
higher than 10 units only in the GOLD symptomatic
groups B and D, and below this threshold in the low
symptomatic groups A and C. In addition, the results
expand the findings of other studies that demonstrate
the predictive ability of CAT score on important COPD
outcomes such as exacerbations, and mortality.”-*%)
Interestingly, the GOLD-2019 document uses the
multidimensional scores CAT to categorize patients
as highly symptomatic in the high-risk group D
(CAT =220) recommending the initial treatment with
two bronchodilators, thus suggesting a central role of
the CAT score for patients classification. Therefore,
new classification schemes should be benchmarked
against CAT score.

The agreement between CAT (=10) and the (mMMRC
>2) to categorize patients into the GOLD classification
system is another controversial issue. The results of
a meta-analysis based on the data of 8 studies*32%)
indicate that using these cutoff-points the agreement
between CAT and mMRC ranged from poor to substantial
(k-coefficients between 0.13 to 0.77) with a pooled k
coefficient of 0.548 (95% CI, 0.35-0.70; p< 0.0001)
and high heterogeneity among the studies (12=99.3;
z= 4.84). As a consequence of these, some authors
have suggested using the cutoff-point for mMRC score
of >1 rather than >2, for showing this the highest
concordance (k-coefficient 0.66-0.79) with a CAT
cutoff-point score of >10.G®

Another study showed that a CAT score of 210 had
82% sensitivity but 24% specificity to identify mMRC
grade =2, while a score of 17 had 98% specificity
but a low sensitivity of 52% and did not improve the
agreement.®® The authors recommend that using mMRC
>2 and CAT score >17 to identify more symptoms would
avoid discordant categorization which is also consistent
with the schema for exacerbation risk assessment.*)
Other authors performed a pooled analysis in order to
find the best fitting cutoff-points for GOLD symptom
measures, with a mMRC dyspnea grade of >2 as the
point of reference in a total of 18,577 patients with
COPD.“® The results indicate that using mMRC 22
points as a reference, a CAT cutoff-point of 218 points
reached the highest agreement.“®

Our results are in line with previous studies(*3-2")
showing that the observed agreement for the GOLD
groups by CAT score 210 and the mMRC =2 was
substantial but not identical and that a mMRC score
of 1, with a CAT score of =9 and =10 showed the
maximum Youden'’s index value with an AUC of 74.0
and 74.2, respectively.(*43® This approach would
probably improve the patients being classified into
the same GOLD group regardless of the instrument
used for symptom assessment and avoid differences

J Bras Pneumol. 2021;47(5):e20210156

in a patient’s management, including the choice of the
appropriated pharmacological therapy.

This study has some limitations that should be
mentioned. Despite the study includes a large number of
patients with COPD from seven countries, is not possible
to conclude that this sample is representative of the
entire COPD population from Latin America; however,
the sample included patients with different GOLD-ABCD
categories and may provide a valid estimation of
patients characteristics from the region. Finally, the
definitions of severity of daytime symptoms and of
“significant” morning and night-time symptoms are
arbitrary as no universally accepted definitions exist.
Therefore, the proposed definitions identified patients
with different degrees of impairment and different
outcomes. Although the use of questionnaires is the
only way to investigate the frequency and severity of
symptoms, their interpretation may be subjected to bias.

In conclusion, our results do not support the equivalent
use of a CAT score of 210 and mMRC 22 for the purpose
of assessing patient symptoms in the GOLD-ABCD
classification. The GOLD-ABCD classification by CAT
score seems to better discriminate the more 24-hour
day symptomatic patients than mMRC scale.
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