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ABSTRACT

Background

Patients with chronic obstructive pulmonary disease
(COPD) constitute a substantial burden to healthcare
services. Analysis of national healthcare datasets offers
the possibility to advance understanding about the
changing epidemiology of COPD.

Aim

To investigate the epidemiology of physician-diagnosed
COPD in general practice.

Design of study

Cross-sectional study.

Settings

A total of 422 general practices in England contributing
to the QRESEARCH database.

Method

Data were extracted on 2.8 million patients, including
age, sex, socioeconomic status, and geographical area.
Trends over time for recorded physician diagnosis of
COPD were analysed (2001-2005).

Results

There was little change over time in the incidence rate of
COPD (2005: 2.0 per 1000 patient-years, 95%
confidence interval [Cl] = 2.0 to 2.1), but a significant
increase in lifetime prevalence rate (2001: 13.5 per 1000
patients [95% Cl = 13.4 to 13.7]; 2005: 16.8 [95% Cl =
16.7 to 17.0]; P<0.001). In 2005, 51 804 individuals or
one in 59 people in England were recorded with
physician-diagnosed COPD. The most deprived people
(81.1 per 1000 patients; 95% CI = 30.6 to 31.7) and
those living in the north east of England (29.2 per 1000
patients; 95% Cl = 28.4 to 30.1) had the highest
prevalence. The observed reduction in the rate of
smoking by patients with COPD (overall decrease: 2.5%;
P<0.001) varied according to socioeconomic group (most
affluent: 6.5% decrease, most deprived: 1.3% decrease).

Conclusion

Given the peak in the incidence rate of COPD, we may
be approaching the summit of COPD incidence and
prevalence in England. However, the number of people
affected remains high and poses a major challenge for
health services, particularly those in the north east of the
country and in the most deprived communities in
England. The very limited decrease in smoking rates
among the more deprived groups of patients with COPD
is also a cause for concern.

Keywords
chronic obstructive pulmonary disease; epidemiology;
general practice; QRESEARCH; socioeconomic status.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is
now ranked by the World Health Organization as one
of the most prevalent long-term conditions in the
world.” The global burden of COPD is predicted to
rise, particularly in developing countries, because of
the combination of ageing populations and increased
smoking rates.?® Although a steadily rising
prevalence of physician-diagnosed COPD was found
among women in the UK between 1990 and 1997,
the prevalence among men reached a plateau. It was
hypothesised that this sex disparity resulted from the
rising prevalence of smoking among women in the
1980s and 1990s and the longstanding plateau in
smoking cessation among men.*

The prevention of smoking and the promotion of
smoking cessation services are the main strategies
to prevent the occurrence and reduce the burden of
COPD. In this vein, it is likely that the 2004 Public
Service Agreement in England objectives of reducing
overall adult smoking rates from 26% to 21% or less
by 2010° are likely to be surpassed.® However, it is
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unclear whether, in routine and manual workers, in
whom smoking prevalence is considerably higher,

h [ ] [ ]
the more ambitious targets to reduce prevalence will HOW t ls ﬁts ln

be achieved. In England, there is growing concern that the disease burden and healthcare
This study of national trends in the epidemiology of costs associated with chronic obstructive disease (COPD) will continue to rise.
COPD was commissioned by the Chief Medical This study found a large rise in the lifetime prevalence of physician-diagnosed

Officer for England because of growing concern COPD between 2001 and 2005, but a peak in the incidence rate. Although we

about the high prevalence, disease burden, and
healthcare costs (£800 million/€936 million annually)
associated with COPD (and other respiratory
disorders), and is being used to inform policy

may be approaching the peak of the COPD incidence and prevalence in
England, the number of people affected remains high and poses a major
challenge for health services, particularly those in the north east of the country
and in the most deprived communities in England where high rates of COPD
exist. The very limited decrease in smoking rates among the more deprived

deliberations on respiratory service provision in groups of patients with COPD is also a cause for concern.
England.’
METHOD end of each study year (for example, 31 December

Version 10 of the QRESEARCH database was used
for this analysis. This database contains
representative anonymised aggregated health data
derived from 422 general practices throughout
England. Although these practices are self-selected,
they are broadly representative of primary care
practices in the UK.® Data for this analysis were
available for the period 1 January 2001 to 31
December 2005. Data were extracted for the period
1 January 2001 (2 885 724 patients) to 31 December
2005 (2 968 495 patients). The same practices were
used throughout the study period. The methods
used to collect primary care data for the
QRESEARCH database have been previously
described.**

In the UK, the majority of individuals resident
(including children) are registered with primary care,
which is free at the point of contact. Patients were
included if they were registered on the first day of
each year (for example, 1 January 2001) and were
registered for the preceding 12 months. Those with
incomplete data, that is, temporary residents, newly
registered patients, and those who joined, left, or
died during each study year were excluded. Patients
were considered to have physician-diagnosed COPD
if they had a relevant computer-recorded diagnostic
Read Code (Box 1) in their electronic health record
during the time period of interest.

Incidence rate was defined as the number of
patients with a new case of physician-diagnosed
COPD in a specific year, with the denominator being
the number of patient-years of observation
(calculated from the number of patients who were
registered with practices for the entire year). Lifetime
prevalence was defined as the proportion of people
with COPD ever diagnosed by a physician, recorded
(that is, on at least one occasion) in the GP records
prior to the end of each study year (for example,
before 31 December 2001); the denominator used to
calculate the lifetime prevalence was the number of
patients registered with the study practices at the

2001). Smokers were defined as the proportion of
patients with physician-diagnosed COPD and a
smoking status code (Read Code: 137 and below) in
the last 5 years recorded as a current smoker (in the
year of study). Consultation rates (for any reason) per
person per year were calculated. These included
consultation with a GP or nurse in the home, at the
surgery, and/or on the telephone.

Socioeconomic deprivation was defined on the
basis of the Townsend score associated with the
output area of the patient’s postcode. The Townsend
score is a composite score based on unemployment,
overcrowding, lack of car, and non-owner
occupancy. Higher scores indicate greater levels of
socioeconomic deprivation. The cut-offs for the
quintiles are based on the national distribution of
Townsend scores derived from the 2001 Census.

Statistical methods

Because of known age and sex variations, rates of
disease were standardised by sex and 5-year age
bands. The mid-year population estimates for
England in each year of study were used as the
reference population and to estimate the actual
number of people with COPD in England.” The 2
test was used to compare categorical variables in
different groups of patients. The Mantel-Haenszel x?
test was used to investigate trends over time, this
analysis was undertaken using Epilnfo2000 (World
Health Organization, Geneva, Switzerland). Where
appropriate, 95% confidence intervals (Cls) are
reported.

RESULTS

In 2001, 40 545 patients had a physician diagnosis of
COPD. In 2005, this had increased to 51 804
patients.

Trends in incidence rate
Between 2001 and 2005, there was no significant
change in the overall incidence rate of COPD in
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Box 1. Chronic obstructive pulmonary disease Read Codes
used in these analyses.

Read Code Read term

H3... Chronic obstructive pulmonary disease

H31.. Chronic bronchitis

H310 Simple chronic bronchitis

H3100 Chronic catarrhal bronchitis

H310z Simple chronic bronchitis NOS

H311. Mucopurulent chronic bronchitis

H3110 Purulent chronic bronchitis

H3111 Fetid chronic bronchitis

H311z Mucopurulent chronic bronchitis NOS

H312. Obstructive chronic bronchitis

H3120 Chronic asthmatic bronchitis

H3210-1 Chronic wheezy bronchitis

H3121 Emphysematous bronchitis

H3122 Acute exacerbation of chronic obstructive airways disease
H3123 Bronchiolitis obliterans

H312z Obstructive chronic bronchitis NOS

H313. Mixed simple and mucopurulent chronic bronchitis
H31y. Other chronic bronchitis

H31y1 Chronic tracheobronchitis

H31yz Other chronic bronchitis NOS

H31z. Chronic bronchitis NOS

H32.. Emphysema

H320. Chronic bullous emphysema

H3200 Segmental bullous emphysema

H3201 Zonal bullous emphysema

H3202 Giant bullous emphysema

H3203 Bullous emphysema with collapse

H3203-1 Tension pneumatocoele

H320z. Chronic bullous emphysema NOS

H321. Panlobular emphysema

H322. Centrilobular emphysema

H32y. Other emphysema

H32y0 Acute vesicular emphysema

H32y1 Atrophic (senile) emphysema

H32y2 Acute interstitial emphysema

H32yz MacLeod’s unilateral emphysema

H32yz-1 Other emphysema NOS

H32z.. Sawyer-Jones syndrome

H36.. Emphysema NOS

H37.. Mild chronic obstructive pulmonary disease
H38.. Moderate chronic obstructive pulmonary disease
H3y.. Severe chronic obstructive pulmonary disease
H3y-1 Other specified chronic obstructive airways disease
H3y0 Chronic obstructive pulmonary disease with acute lower

respiratory infection

H3y1 Chronic obstructive pulmonary disease with acute
exacerbation, unspecified

H3z.. Chronic obstructive airways disease NOS

NOS = not otherwise specified.

England (2001: 2.0 per 1000 patient-years [95% Cl =
1.9 to 2.0]; 2005: 2.0 per 1000 patient-years [95% Cl
= 2.0 to 2.1]). Sex-specific incidence rates are
detailed in Figure 1 and Table 1. It is of note that a
relatively large increase in incidence rate of
physician-diagnosed COPD for men and women
took place in 2004 before returning to near 2001
levels by the end of the study period.

Trends in lifetime prevalence

Overall, the recorded lifetime prevalence of COPD
increased from 13.5 per 1000 patients (95% CI =
13.4 to 13.7) in 2001 to 16.8 per 1000 patients (95%
Cl=16.7 to 17.0) in 2005: a 3.3% rise (P<0.001). The
recorded lifetime prevalence by sex can be seen in
Figure 1 and Table 2; these data demonstrate
significant increases over time in males and females
(P<0.001).

Geographical and socioeconomic variations in
prevalence

There were large differences in the prevalence of
COPD between regions within England. For example,
the highest age-standardised prevalence of COPD
was observed in the north east of the country, which
was over twice that observed in the south east
(Table 3). There were also substantial socioeconomic
differences found, with the most socioeconomically
deprived having three times the COPD prevalence
rate of the most affluent patients (Table 4).

National estimate of numbers of patients with
COPD

It was estimated that 842 100 (95% CI = 834 800 to
849 400) of 50 million people in England were
diagnosed with COPD in 2005; this translates into
approximately one person in 59 receiving a diagnosis
of COPD at some point in their lives. In the most
socioeconomically deprived quintile, one in 32
patients were diagnosed with COPD, compared with
one in 98 patients in the most affluent quintile.

Consultation rates

In 2005, patients with COPD had the highest yearly
rate of GP and nurse consultations when compared
with other groups of patients with respiratory diseases
(after standardising for age and regardless of the
reason for the encounter; Table 5.

Smoking trends

Between 2001 and 2005, the overall prevalence of
smoking among patients with COPD decreased from
39.2% (95% CI = 37.1 to 48.3) to 36.7% (95% Cl =
33.6 to 42.4), a 2.5% reduction (P<0.001). In 2005,
the highest prevalence of smoking was found among
women with COPD aged 45-50 years of age who
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were in the most deprived quintile (72.3% [95% Cl= DISCUSSION

62.7 to 81.9]). During the study period, among the
most deprived group of patients with COPD, there
was a much smaller decrease in the proportion
smoking when compared with the most affluent
group (Table 6).

Summary of main findings

This study, using routinely collected electronic data
from one of the world’s largest national primary care
datasets, has confirmed that physician-diagnosed
COPD is common and results in considerable use of

Table 1. Incidence rate of chronic obstructive pulmonary disease (COPD).

Age-sex-standardised rate Relative % change
Patients Crude rate per rate per 1000 in standardised

Year Total patients with COPD 1000 patient-years patient-years (95% CI) rate (from 2001)
Females

2001 1444 314 2904 2.0 1.9(1.910 2.0 N/A

2002 1454 521 2707 1.9 1.8(1.7t0 1.9) -0.1

2003 1467 867 3014 2.1 2.0(1.9to 2.1) 0.1

2004 1466 942 3549 2.4 2.3 (2.3t02.4) 0.4

2005 1485 738 2981 2.0 1.9 (1.910 2.0 0.0
Males

2001 1441 410 3033 2.1 2.0((2.0to2.1) N/A

2002 1451814 3020 2.1 2.0(1.9to 2.1) 0.0

2003 1464 853 3245 2.2 22((2.1t02.2) 0.2

2004 1463 393 3900 2.7 2.6 (2.5t02.7) 0.6

2005 1482 757 3302 2.2 21((2.1t02.2) 0.1

N/A = not applicable.

Table 2. Lifetime prevalence rate of chronic obstructive pulmonary disease (COPD).

Patients Crude rate per Age-sex standardised rate  Change in standardised

Year Total patients with COPD 1000 patients per 1000 patients (95% ClI) rate (from 2001)
Females

2001 1444 314 19 025 13.2 12.6 (12.5 to 12.8) N/A

2002 1454 521 20343 14.0 13.4 (13.2 to 13.6) 0.8

2003 1467 867 21797 14.9 14.3 (14.1 to 14.5) 1.7

2004 1466 942 23618 16.1 15.5 (15.3 to 15.7) 2.9

2005 1485738 24 889 16.8 16.2 (16.0 to 16.4) 3.6
Males

2001 1441 410 21520 15.2 14.5 (14.3 to 14.7) N/A

2002 1451814 22 666 15.8 15.1 (14.9 to 15.3) 0.6

2003 1464 853 23901 16.5 15.8 (15.6 to 16.0) 1.3

2004 1463 393 25643 17.6 17.0 (16.8 to 17.2) 2.5

2005 1482 757 26 915 18.3 17.5(17.3t0 17.7) 3.0

N/A = not applicable.

Figure 1.
Physician-diagnosed
chronic obstructive
pulmonary disease.
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Table 3. Lifetime prevalence rate of chronic obstructive pulmonary disease (COPD)
by Government Office region.

Age-sex standardised

Government Patients Crude rate per 1000 patients Change in standardised
Office region Total patients with COPD 1000 patients (95% Cl) rate (from 2001)
2001
North East 156 875 3 469 22.1 22.2 (21.5t0 22.9) N/A
North West 255 253 5323 20.9 21.1 (20.6 to 21.7) N/A
Yorkshire and 326 791 6 337 19.4 18.1 (17.7 to 18.6) N/A
Humberside
South West 389 147 5172 133 12.8 (12.5t0 13.2) N/A
West Midlands 222 635 3 256 14.6 12.5 (12.0 to 12.9) N/A
East Midlands 421 898 4 981 11.8 11.3 (11.0 to 11.6) N/A
East of England 269 505 3 062 11.4 11.1 (10.7 to 11.5) N/A
London 344 755 3993 11.6 11.8 (11.4 to 12.1) N/A
South East 478 086 4 952 10.4 10.3 (10.0 to 10.6) N/A
2005
North East 164 875 4 687 28.4 29.2 (28.3 to 30.1) 7.0
North West 267 032 6 384 23.9 24.5 (23.9 to 25.1) 3.4
Yorkshire and
Humberside 342 439 7 626 22.3 20.1 (20.4 to 21.3) 2.0
South West 402 309 6 643 16.5 15.9 (15.6 to 16.3) 3.1
West Midlands 228 175 4274 18.7 15.8 (15.3 to 16.3) 88
East Midlands 427 556 6 842 16.0 15.4 (15.0 to 15.7) 41
East of England 275 496 4 044 14.7 14.3 (13.9 to 14.8) 3.2
London 360 513 4 804 13.3 14.1 (13.7 to 14.5) 2.3
South East 489 971 6 500 183 13.1 (12.8 to 13.4) 2.8

N/A = not applicable.

Table 4. Lifetime prevalence of chronic obstructive pulmonary disease (COPD) by
socioeconomic status (quintile of Townsend score).

Year and Patients Age-sex-standardised Change in standardised
Townsend quintile  Total patients with COPD Crude % % (95% Cl) rate (from 2001)
2001

1 (most affluent) 634 434 5 828 9.2 8.3 (8.1 to 8.5) N/A

2 565 812 6 141 10.9 9.8 (9.5 to 10.0) N/A

3 536 218 7232 13.5 12.4 (12.1 to 12.7) N/A

4 497 925 8 588 17.3 17.2 (16.9 to 17.6) N/A

5 (most deprived) 535 216 11 705 21.9 24.8 (24.4 to0 25.3) N/A
2005

1 (most affluent) 648 634 7 861 121 10.2 (10.0 to 10.5) 1.9

2 580 431 8 084 13.9 12.1 (11.8 to 12.4) 2.3

3 552 702 9 664 17.5 16.2 (15.8 to 16.5) 3.8

4 515 271 10 784 20.9 22.0 (21.6 to 22.5) 4.8

5 (most deprived) 567 835 14 219 25.0 31.1 (30.6 to 31.7) 6.3

N/A = not applicable.

healthcare services in general practice. The study data
reveal very considerable regional and socioeconomic
inequalities in the diagnosed prevalence of COPD,
which have become more pronounced over the study
period. Encouragingly, there was a significant
reduction in smoking prevalence among these
patients, although this was more marked among
affluent patients than among those who were more
socioeconomically deprived.

Strengths and limitations of the study
The main strengths of this study include the

interrogation of patient-level computerised data from
an extremely large nationally representative dataset,
and the fact that all contributing practices used the
same computing systems for electronically recording
clinical data. The study design employed ensured
that there was no risk of selection bias due to non-
responders or recall bias.

There are a number of limitations related to the use
of large routinely collected data from primary care,
including the dependence on clinician-recorded
diagnosis of COPD (especially as the reliability of
diagnosis and recording could not be checked; for
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Table 5. Consultation rates with GPs and nurses for any reason by patients’
respiratory conditions in 2005.

Age-sex-standardised

Disease Total consultations Disease patients Crude rate per person rate per person (95% Cl)
Chronic obstructive 571922 51 804 11.0 7.9 (7.8 to 8.0)
pulmonary disease
Asthma 2012 681 333 294 6.0 6.4 (6.4 to 6.5)
Cystic fibrosis 4 033 706 5.7 5.1 (4.9t05.4)
Lower respiratory 3797 841 566 643 6.7 6.1 (6.1t0 6.2)
tract infection
Lung cancer 23 824 1846 12.9 7.9 (7.5t08.2)
Mesothelioma 941 69 13.6 4.1 (3.6 to 4.6)
Occupational lung disease 27 441 3 345 8.2 6.7 (6.5 t0 6.9)
Pneumonia 311762 44 069 7.1 6.1 (6.1 to 6.1)
Tuberculosis 99 045 13762 7.2 5.2 (5.1t05.2)
Upper respiratory 6 099 503 1162 796 5.3 5.5 (56.5t05.5)

tract infection

All patients 12 749 498 2 958 366 4.3 4.3 (4.31t04.3)

Table 6. Proportion of patients with chronic obstructive pulmonary disease (COPD)

recorded as smokers.

Year and Townsend Total COPD

Age-sex-standardised Change in standardised

quintile patients® Smokers Crude % % (95% ClI) rate (from 2001)
2001
1 (most affluent) 5233 1427 27.3 29.9 (23.7 t0 43.9) N/A
2 5527 1648 29.8 31.6 (24.5 to 45.3) N/A
8 6 476 2190 33.8 35.9 (30.6 to 48.2) N/A
4 7724 2 986 38.7 38.0 (33.9 t0 48.7) N/A
5 (most deprived) 10 680 4971 46.5 46.6 (43.1 to 50.6) N/A
2005
1 (most affluent) 7763 1770 22.8 23.4 (19.6 to 33.6) -6.5
2 7 993 1986 24.9 27.5 (24.0 to 38.1) -4.1
3 9 550 2 760 28.9 31.8 (28.3 to 38.2) -4.1
4 10 680 3743 35.1 37.2 (32.9 to 44.1) -0.8
5 (most deprived) 14 078 5969 42.4 45.3 (39.2 to 57.1) -1.3

2With smoking status recorded. N/A = not applicable.

example, spirometry data were not available to
confirm or refute clinical diagnoses) and possible
improvements in recording over the study time
period, which may not reflect the true incidence or
prevalence of disease in the community.

There may also be an underestimate in relation to
the actual population prevalence of COPD,
especially in individuals with mild disease who may
not have consulted a primary care physician. As
there is a considerable delay between changes in the
causative factors of COPD and its presentation, the
relatively short time window over which trends were
studied is another limitation, and therefore it is
possible that changes in incidence and prevalence
between one year and the next are more likely to
reflect changes in health service use and changes in
physician recognition of the disease (rather than
changes in true prevalence). In particular, the

introduction of the new General Medical Services
contract to UK primary care in April 2004," which
introduced incentives to create and maintain a
registry of patients with COPD, may be a cause of
the increase in case ascertainment found in the
penultimate year of the study.

It is also possible that the introduction of the new
contract caused some diagnostic drift from patients
labelled as having asthma to COPD, and that the
contract requirement for a more systematic reliable
diagnosis of COPD, confirmed by spirometry and
reversibility testing for new patients (introduced in
2005), and all patients (introduced in 2006), may have
further impacted the incidence and prevalence of
physician-diagnosed COPD after this study period.
However, despite the possibility of confusion with
other airways disorders,” a good correspondence
has been found between clinician and electronic
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patient diagnoses of COPD and differentiation
between asthma.'®

Comparison with existing literature

The incidence rate of 2.0 per 1000 patient-years was
similar to that found among young European adults
(2.8 per 1000 patient-years),” but higher than the
annual average incidence found among adults in
Bergen, Norway (0.7% annual incidence).™ It is likely
that this lower incidence is due to the use of different
disease criteria rather than differences in
environmental exposure. Lifetime prevalence in the
present study (1.7%) was less than that found using
a questionnaire survey of patients (aged =30 years)
from two primary care practices in Manchester,
England (4.1%),” and less than the prevalence found
using Dutch general practice data (5.5%),* and also
estimates from the Health Survey for England 2001
(women 2.4%; men 3.9%),”" but similar to prevalence
estimates reported by the Quality and Outcomes
Framework (1.5%).2? Prevalence rates at the
beginning of the study period in 2001 (female: 1.3%;
male 1.5%) were also very similar to those found in
1997 using the UK General Practice Research
Database (female 1.4%; male 1.6%).*

Higher rates of COPD diagnosed in primary care in
northern England and deprived communities found in
the present study have also been previously
reported.®® Mean consultation rates (7.9 per year)
were higher than those from a survey conducted in
2002 of 500 patients throughout the UK with COPD
(6.6 visits per year), although this was a telephone
survey that relied on patient recollection and may
have been affected by recall bias.*

Implications for future research and clinical
practice

Given the peak in the incidence rate of COPD and the
substantial decreases in prevalence of smoking in the
overall population,® it is likely that we are approaching
the peak of COPD incidence and prevalence in
England. Rather than any increases in causative
factors that may have occurred in previous decades,
increases in the prevalence of physician-diagnosed
COPD recorded by general practice during the study
period, and the increase of COPD incidence in 2004,
are likely to represent not only the continuing impact
of increasing survival among patients,” but also the
increased clinician awareness of COPD. This is
largely due to the imminent introduction of a new
incentive-based quality-improvement contract in April
2004, which led to improvements being made in
identifying and recording individuals with the disease.
The higher rate of consultations found here is a
reflection of the high use of primary healthcare
services by patients with COPD.

Given these issues, healthcare planners need to
consider that patients with COPD are greater users
of healthcare services, with more individuals being
diagnosed by physicians with COPD, and that
continuing efforts are required to diagnose this
disease early so that effective management can be
provided.” It is also apparent that additional burden
is placed on services in the north east of England and
the most deprived communities where, for those with
the disease, there have been only very modest
declines in the rates of smoking. This is a cause for
concern and poses a challenge for health services,
as it is recognised that COPD may still progress in
individuals even if they quit smoking. With the
imminent publication of the Clinical Strategy for
COPD,* it is clear that there is a need for the
continued provision of resources for promotion of
smoking cessation, monitoring, pulmonary
rehabilitation, and management of patients with
COPD, particularly for those in the north east of the
country and in the most deprived communities in
England.
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