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Objective: The objective of this study was to examine how COPD patients were classified
by the Global Initiative for Chronic Obstructive Lung Disease (GOLD) spirometry-based
severity system and the distribution of COPD severity using the new GOLD 2011 assessment
framework.

Materials and methods: This was an observational, retrospective cohort study conducted
in a single tertiary center on a prospective database, which aimed to evaluate the prevalence,
incidence, severity, and comorbidities of COPD. Inclusion criteria were age =40 years and
COPD diagnosis according to GOLD 2007 classification. Clinical factors were compared between
the categories in GOLD 2007 and 2011 groups by using the y? test for categorical data and the
analysis of variance for continuous data.

Results: In total, 420 COPD patients were included in the analysis. The distribution of patients
into GOLD 2007 categories was as follows: 6.4% (n=27) of them were classified into subgroup I,
42.1% (n=177) into subgroup II, 37.9% (n=159) into subgroup III, and 13.6% (n=57) into
subgroup IV. The distribution of patients into GOLD 2011 categories was as follows: 16.4%
(n=69) of them were classified into subgroup A (low risk and fewer symptoms), 32.1% (n=135)
into subgroup B (low risk and more symptoms), 21.6% (n=91) into subgroup C (high risk
and fewer symptoms), and 29.7% (n=125) into subgroup D (high risk and more symptoms).
After the application of the new GOLD 2011 (modified Medical Research Council [mMRC]
system), 22% (n=94) of patients were upgraded to a higher level than their spirometry level,
and 16.2% (n=68) of them were downgraded in their severity category, meaning that almost
40% of patients changed their severity assessment category. In total, 22% of patients in stage |
were allocated to group B, and 35% of patients in stage IV were allocated to group C. Patients
in stage III were the most frequently upgraded to a higher risk group (D), taking into account
mMRC and exacerbation history.

Conclusion: Classifying patients using the new GOLD 2011 criteria reallocated a relevant
proportion of patients to a different risk category and identified larger proportions of patients
in the mildest and more severe groups compared with GOLD 2007 classification.

Keywords: incidence, severity, comorbidities, spirometry level, exacerbation

Introduction

COPD is a progressive respiratory disease characterized by persistent airflow obstruction.
While conventional COPD classification was mainly based on airflow limitation, it is
now accepted that forced expiratory volume in 1 second (FEV ) is an insufficient marker
of the severity of the disease. The Global Initiative for Chronic Obstructive Lung
Disease (GOLD) 2011 document has proposed a new, multidimensional approach and
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now recommends considering symptoms and exacerbation
risk to grade disease severity into risk groups A-D.!

Since the introduction of the new GOLD assessment
system, few studies have evaluated how it compares to the
traditional spirometry-based staging system. Most studies
have been conducted with COPD patients recruited from
research cohorts enrolled in longitudinal studies or from
large epidemiological databases.>® It has been reported
that the correlations between FEV | and clinical outcomes
are weak when changes in lung function are compared to
symptoms scores or multidimensional measures.*® In spite
of the limitations of the new GOLD classification, it is clear
that the multidimensional assessment of COPD patients has
important clinical and research implications.

The primary objective of this study was to examine, in a
university hospital-based cohort, how COPD patients were
staged by the traditional GOLD spirometry-based severity
system and the distribution of COPD severity using the new
GOLD 2011 assessment framework.

Materials and methods

This was an observational, retrospective cohort study con-
ducted in a single tertiary center on a prospective database,
which aimed to evaluate the prevalence, incidence, severity,
comorbidities, and burden of disease in patients with COPD.
Patients were recruited at outpatient clinics from the Depart-
ment of Respiratory Medicine. This study was approved by
a formally constituted ethics committee (Sanatorio Guemes
Ethics Committee), and written informed consent was
obtained from the patients.

The patients were included if they were aged =40 years
and had been diagnosed with COPD according to GOLD
2007 criteria. There should be clinical stability in their diag-
noses in the last month. In this present study, we included
only patients in the database who met the American Thoracic
Society (ATS)/European Respiratory Society (ERS) quality
standards and who provided all information needed for GOLD
staging and appropriate self-assessment and documented care
for at least 1 year at outpatient clinic. Patients were excluded
if they had a current asthma diagnosis, had a primary pulmo-
nary vascular disease presenting at the time of performing the
study, had any serious physical and/or mental impediment
that would impede the respiratory function tests possible,
were unable to complete study procedures, or had participated
in a clinical trial within the prior 12 months. We included
only patients who were current or ex-smokers.

Data collection included the following: sex, age,
height, weight, body mass index (BMI), duration of COPD,

smoking history, and comorbidities (cardiovascular disease,
cerebrovascular disease, cancer, and diabetes mellitus)
defined as an ever-recorded diagnosis. Symptoms were
quantified with the modified Medical Research Council
(mMRC) scale.”®

The most recently recorded spirometries at the moment
of the first visit to the pulmonary clinic were documented.
Patients were classified into their traditional obstruc-
tion severity stage based on their percentage of predicted
FEV, using GOLD guidelines: I (mild): FEV  >80%
predicted; II (moderate): FEV, =50%-79% predicted;
II (severe): FEV, =30%-49% predicted; and IV (very
severe): FEV, <30% predicted.’

The number of COPD exacerbations in the previous
12 months was determined by asking the patients and consulting
the hospital medical file. An exacerbation was defined as 1)
worsening of the subject’s condition beyond normal day-to-
day variations that required additional treatment with oral or
intravenous corticosteroids or antibiotics; 2) attendance at an
emergency center for worsening of symptoms; or 3) a hospital
admission with a primary diagnosis of COPD.!° Data were
entered into SPSS (version 15) for analyses. Summary
statistics included the mean = SD or median and interquartile
range for continuous data and the number (percentage) for
categorical data. Clinical factors were compared between the
different categories in GOLD 2007 and 2011 groups by using
the 2 test for categorical data and the analysis of variance
for continuous data. All the analyses used a two-sided P of
0.05 for significance.

Results

Table 1 presents the demographic characteristics of the 420
COPD npatients included in the analysis. The average age
at the time of the first consultation in our clinic was 63.7
(SD =7.3) years, 72.2% of them were male, 22.1% (n=93)
were current smokers, 74.5% (n=306) were former smokers,
and only 2.9% (n=12) were never smokers (missing data
for 9 patients). Approximately 67.8% (n=285) of patients
had one or more comorbidities (Table 1). The median
time of the previous diagnosis of COPD was 3.944.1 years
(range 0.2-20).

The proportion of patients receiving any COPD medica-
tion at the first visit was 87.1%. The distribution of patients
into the GOLD 2007 categories showed that 6.4% (n=27)
were classified into subgroup I, 42.1% (n=177) were clas-
sified into subgroup II, 37.9% (n=159) were classified
into subgroup III, and 13.6% (n=57) were classified into
subgroup IV (Table 2).
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Table I Demographic characteristics

Total (n=420) n %
Age-group (years)
4049 5 1.2
50-59 19 28.3
60-69 211 50.2
70-79 75 17.8
80+ 10 23
Sex
Male 306 722
Female 114 27.1
Education level
Primary 98 233
Secondary 202 48
Higher than secondary 120 28.6
Smokers
Current 93 22.1
Former 306 74.5
Never 12 29
Body Mass Index, kg/m?
Underweight (< 18.5) I 2.6
Normal weight (18.5-24.9) 124 29.5
Overweight (25-29.9) 175 41.6
Obese (=30) 110 26.2
Comorbid conditions
Other respiratory 88 20.9
Hypertension 259 61.7
Cardiovascular 135 321
Neurological 54 12.8
Diabetes 107 25.5

The incidence of exacerbations in the last year increased
with the severity of airflow obstruction (GOLD FEV,
stages [-IV; Table 2) but without reaching the statistical
significance (P=0.448) and, as expected, also the magnitude
of symptoms assessed by mMRC (P>0.001; Table 3).

By GOLD 2007 classification, patients in the subgroups
with greatest airflow limitation (III and IV) were older
(65.417.1 vs 61.817.2 years old; P>0.001) and had a shorter
time of having received a previous diagnosis of COPD
compared with patients in GOLD stages I and II. Patients
in GOLD stages III and IV had higher levels of respiratory
comorbidities (19.9% vs 12.7%; P=0.049) but no cardiovas-
cular comorbidities (38.4% vs 35.8%; P=0.641) compared
with those in stages I and II.

The distribution of patients into the GOLD 2011 cat-
egories showed that 16.4% (n=69) of them were classified
into subgroup A (low risk and fewer symptoms), 32.1%
(n=135) were classified into subgroup B (low risk and more
symptoms), 21.6% (n=91) were classified into subgroup C
(high risk and fewer symptoms), and 29.7% (n=125) were
classified into subgroup D (high risk and more symptoms;
Table 4; Figure 1).

When classified by the GOLD 2011 criteria, patients
in the higher symptom subgroups (B and D) were older
and had higher prevalence of cardiovascular comorbidities
compared with the low-symptom subgroups (A and C; 38.5
vs 21.9; P=<0.001).

After the application of the new GOLD 2011 (mMRC
system), 22% (n=94) of patients were upgraded to a higher
level than their spirometry level, and 16.2% (n=68) of
them were downgraded in their severity category, meaning
that almost 40% of patients changed their severity assess-
ment category (Table 5). Among the patients with the
mildest airflow obstruction (stage I), 22% were allocated to
group B, and among the patients with the most severe airflow
obstruction (stage 1V), 35% were allocated to a lower risk
group (GOLD C). Patients with severe airflow obstruction
(stage III) were the most frequently upgraded to a higher
risk group (GOLD D) when taking into account mMRC and
exacerbation history (Figure 2).

Discussion

The 2011 revision of the global strategy for the diagnosis,
management, and prevention of COPD (GOLD) has defined
two methods of assessing exacerbation risk. One is using the
GOLD spirometric classification with GOLD III or GOLD IV
categories indicating a high risk, and the other one is based
on the individual patient’s history of exacerbations,! with
two or more exacerbations in the preceding year indicating
a high risk. The assessment system that includes chronic
respiratory symptoms information and recent exacerbation
history allows reclassifying patients into a two-dimensional
model and should be a more accurate assessment and a more
proper guide for therapy.

Table 2 Distribution of percentage of patients who had suffered some exacerbations during the last year in the different GOLD 2007

stages (n=420)

Exacerbations GOLD FEV, stage |

GOLD FEV, stage Il

GOLD FEV | stage Il GOLD FEV, stage IV

0 24 (88.8%) 116 (65.5%)
[ 3(11.1%) 46 (25.9%)
=2 0 (0%) 15 (8.4%)
Total 27 177

78 (49.0%) 18 (31.5%)
67 (42.1%) 26 (45.6%)
14 (8.8%) 13 (22.1%)
159 57

Abbreviations: FEV , forced expiratory volume in | second; GOLD, the Global Initiative for Chronic Obstructive Lung Disease.
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Table 3 Distribution of percentage of patients with different
mMRC scores in the different GOLD 2007 stages

mMRC GOLD FEV, GOLD FEV, GOLD FEV, GOLD FEV,
stage | stage Il stage Il stage IV

0 16 (59.2%) 22 (12.4%) 6 (3.7%) 0 (0%)

| 5 (18.5%) 31 (17.5%) 62 (38.9%) 21 (36.8%)

2 3(11.1%) 84 (47.4%) 44 (27.7%) 23 (40.3%)

=3 3(11.1%) 40 (24.8%) 47 (29.5%) 34 (59.6%)

Total 27 177 159 57

Abbreviations: FEV , forced expiratory volume in | second; GOLD, the Global
Initiative for Chronic Obstructive Lung Disease; mMRC, modified Medical
Research Council.

Our study has shown that, when using the GOLD 2011
evaluation system in a COPD population of specialty clinic,
almost 40% of patients changed their severity assess-
ment category. We have also shown that according to the
GOLD 2011 classification, a greater proportion of patients
were identified as being at a high risk of adverse health out-
comes, and patients with severe airflow obstruction (stage I1T)
were the most frequently upgraded to a higher risk group.

The proportion of patients with mild airflow obstruction is
lower in our population than in the study of Haughney et al’
(6.4% vs 17.1%), which is expected as our study is based on a
speciality clinic population that usually includes more severe
patients. In spite of these differences, our findings have iden-
tified that compared with the GOLD 2007 classification, the
GOLD 2011 categories had more patients in both extremes
of the spectrum of severity: the mildest (group A) and most
severe groups (group D). Similarly, Lange et al reported a
higher proportion of patients in the GOLD 2011 group D
(4.5%) when compared with GOLD IV 2007 (0.7%), which
was shown by Nadeau et al in a mixed COPD population
although skewed toward specialist care rather than toward
primary care.>!!

We have also shown that the history of exacerbations
increases steadily by mMRC level, which was also reported

Table 4 Distribution of GOLD 2007 stages among each
GOLD 201 | category

GOLD 201 1 GOLD 2007
A (n=69) GOLD I: n=21 (30.4%)
GOLD II: n=48 (69.6%)
B (n=135) GOLD I: n=6 (4.4%)
GOLD II: n=129 (95.6%)
C (n=91) GOLD Ill: n=71 (78%)
GOLD IV: n=20 (22%)
D (n=125) GOLD lll: n=88 (70.4%)

GOLD IV: n=37 (29.6%)

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

by Mapel et al in a primary care cohort of 445 patients. As the
evaluation system intends to define the risk of adverse health
care events, these findings help to validate that the system is
working as expected.'?

More than 8% of patients had experienced two or more
exacerbations in the previous year despite having “low-risk”
airflow limitation (GOLD I or II), and more than 70% of
patients with “high-risk” airflow limitation (GOLD Il or [V)
had no or one exacerbation in the previous year. A systematic
literature review by Hogendoorn et al including 37 relevant
studies showed that annual event-based exacerbation fre-
quencies per GOLD stage were estimated at 0.82 for mild,
1.17 for moderate, 1.61 for severe, and 2.10 for very severe
COPD, strongly suggesting an increased risk of exacerba-
tions with increased levels of airflow limitation.'* However,
our findings, similar to those reported by the ECLIPSE
study and in agreement with the study of Haughney et al,
provide enough evidence to support that in daily practice
lung function alone does not predict the likelihood of having
an exacerbation.>!

Beyond looking for a better system to predict exacerba-
tions, the poor correlation between the degree of airflow
obstruction and other clinical outcomes suggested that
GOLD 2007 did not provide strong evidence to suggest
treatment recommendations. It has previously been reported
that the traditional COPD severity system based solely on
spirometry did not correlate well with either patient or physi-
cian perception of severity.'?

Our findings have shown that a relevant proportion of
patients should change their treatment modality when turn-
ing their assessment of severity into the GOLD 2011 system.
Interestingly, although less than 40% of our patients had a
history of two or more exacerbations during the previous
year, more than 65% were receiving inhaled corticosteroids
(ICS). In our study, we found ICS overuse in COPD patients,
a situation that is frequently described. It was previously
reviewed the association between the overuse and increased
rates of exacerbations. Additionally, comorbidities can
affect the overall impact on the COPD patient. In our study,
hypertension was highly prevalent (61.7%) and also other
cardiovascular diseases (32.1%). In view of BMI, as an
important factor not only for prognosis but also for exac-
erbations of COPD, we found a high prevalence of obese
patients in these groups (BMI =30 kg/m?) in 26.2%, that is,
a common comorbidity in Latin American COPD patient
population (the PLATINO study'’). We also found that
our patients with mMRC score =2, which is higher among
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Figure | Distribution of GOLD 2007 and GOLD 201 | categories.

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

stage II than among stage 111 (GOLD 2007), may have car-
diac comorbidities or obesity. Interestingly, we could not
confirm a higher prevalence of cardiovascular comorbidities
in groups with a higher degree of airflow obstruction
(GOLD stages III and IV), similar to the findings reported
by Echave-Sustacta et al although that was the case when
severity was classified by the GOLD 2011 criteria.' Patients
in the higher symptom subgroups (B and D) had a higher
prevalence of cardiovascular comorbidities compared with
the low-symptom subgroups (A and C). These findings
stress the importance of assessing patients with COPD
for other respiratory comorbidities, regardless of airflow
obstruction severity but mainly when they show a higher
level of symptoms.

Our study has some important limitations. Although we
used standardized questionnaires that were administered by
the respiratory physicians, most of the information relies

Table 5 Redistribution of GOLD 2007 categories when using
GOLD 2011 categories

GOLDI GOLDII GOLD lll GOLD IV
GOLD A 21 (77.7%) 48 (27.1%) GOLD C 71 (44.6%) 20 (35.0%)
GOLDB 6(222%) 129 (72.8%) GOLD D 88 (55.3%) 37 (64.9%)

27 177 159 57

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

on nonchecked answers from the patients themselves.
Additionally, this study was carried out in a single institu-
tion and we cannot assure that the data set generated was
representative of the primary or specialist care throughout
the country; we understand that these findings cannot be
extrapolated to other countries due to differences in health
care systems, mainly accessibility to primary and specialist
care. Another limitation is that we included only mMRC in
our symptom assessment because COPD assessment test
(CAT) data were collected in an insufficient number of
patients. It has been reported that the classifications of COPD
produced by the mMRC or CAT score are not identical and
researchers or practitioners using different tools may have
different findings.'¢

However, in spite of these limitations, this population is
quite representative of a specialty clinical-based practice.

Conclusion

We have showed that classifying patients using the new
GOLD 2011 criteria reallocated a relevant proportion of
patients to a different risk category and identified larger
proportions of patients in the mildest and more severe
groups compared with the GOLD 2007 classification.
The GOLD 2011 classification should help to identify
patients in higher risk of exacerbations and comorbidities
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Figure 2 Recategorization of patients GOLD I-IV.
Abbreviation: GOLD, the Global Initiative for Chronic Obstructive Lung Disease.

and those who require more frequent monitoring in order to

achieve a really personalized targeted care.
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