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Abstract: COPD patients prescribed inhaled corticosteroids (ICS) outside guidelines should be

targeted for ICSwithdrawal.Within a primary care population of 209,618we used a combination

of digital search algorithm, individual record review, and clinical review to identify COPD

patients suitable for a trial of ICS withdrawal. At most, 39% of COPD patients with mild or

moderate airflow limitation prescribed ICS were suitable for withdrawal according to Global

Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines. Recurrent exacerbations

and reversible airway obstruction were the main reasons for patients’ unsuitability for with-

drawal. Identifying COPD patients in whom ICS withdrawal should be considered presents

a challenge to primary care clinicians.
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Introduction
Many patients with chronic obstructive pulmonary disease (COPD), without asthma,

are treated with inhaled corticosteroids (ICS) without reference to guidelines.1,2 ICS

usage increases the risk of complications including pneumonia.3 Most patients who

receive inappropriate ICS are prescribed them within primary care. These patients

should be targeted with a view to ICS withdrawal. In primary care in England, 24% of

COPD patients were prescribed ICS and long-acting beta-agonists (LABA) outside of

the 2011 Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines.1

Between 2007 and 2010, large increases in ICS prescribing were not associated with

expected impact on the incidence of admissions for exacerbations.4,5 We have found

that patients prescribed ICS outside guidelines are happy to consider their withdrawal.6

The most recent GOLD guidelines suggest criteria for commencing ICS and LABA

as initial treatment in patients who exhibit Grade D COPD and are symptomatic with

a blood eosinophil count ≥300 cells/µL.3 GOLD offers the option of the addition of ICS

to patients already using LABAwho continue to have exacerbations at any frequency

with a blood eosinophil count ≥300 cells/µL, or who experience ≥2 moderate exacer-

bations per year or at least one severe exacerbation in the prior year with a blood

eosinophil count ≥100 cells/µL. GOLD recommends considering ICS withdrawal from

those who develop pneumonia or show “lack of response,” the latter undefined.3 Meta-

analyses report that ICS withdrawal is not associated with increased risk of COPD

exacerbations, despite heterogeneity in exacerbation definition and withdrawal

criteria.7,8
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Clinical algorithms for ICS withdrawal include that of

Miravitlles et al who categorised COPD patients into three

groups according to their predicted exacerbation risk fol-

lowing withdrawal.9 By their analysis those without

asthma, with an FEV1 >50% predicted and no prior

exacerbations should have ICS withdrawn. Those with

features suggestive of concurrent asthma and a history of

exacerbations in the previous year should continue ICS

use. A third group, thought not to have asthma, either with

an FEV1 >50% predicted and a history of exacerbations, or

with an FEV1 <50% predicted and no prior exacerbations,

may warrant ICS withdrawal but require close follow up.

Aim
To identify COPD patients with mild or moderate airflow

limitation (FEV1 ≥50% predicted), no post-bronchodilator

reversibility (<15%), and prescribed ICS outside the 2019

GOLD guidelines, who warrant a trial of ICS withdrawal.

Materials and Methods
We devised a digital search algorithm and conducted

a survey of electronic patient records within primary care

to identify COPD patients with mild or moderate airflow

limitation, without asthma, who had been prescribed ICS at

a dose greater than beclomethasone 400 µg/day or an equi-

potent dose of ICS in the prior 4 months. The algorithm

identified patients with a diagnosis of COPD, no previous

diagnosis of asthma, and an FEV1 at least 45% of the

predicted value measured in the previous year. We field

tested the search algorithm in two general practices. We

rolled out the search across practices within two London

Clinical Commissioning Groups (CCGs). We searched, indi-

vidually, the medical records of patients identified by the

algorithm, examining prescribing history, investigations

including spirometry results, correspondence with secondary

care, and free-text recording of consultations. Eligible

patients were invited by their general practitioner (GP) to

attend a COPD review to consider ICS withdrawal. At

review by a research GP, spirometry with assessment of

reversibility was undertaken and exacerbation history

assessed. Patients were excluded if ICS prescription was in

accordance with GOLD guidelines.3

Results
The records of 20 London general practices with a total

patient population of 209,618 were searched using the digital

algorithm, of which 2967 patients had a recorded COPD

diagnosis (1.42% prevalence). Of these, 392 patients were

identified as potential eligible candidates for ICS withdrawal.

Upon individual record review, 65 patients had evidence of

severe airflow limitation (FEV1<50% predicted) not

detected by the algorithm. Of the remaining 327 patients

with mild or moderate airflow limitation, 86 (26%) had

a record of disease exacerbations (≥2 moderate or 1 severe)

in the prior year. Fifteen patients (5%) had a record of

reversibility of airway obstruction (FEV1 reversibility

≥15%). In 77 patients (24%) there were additional issues

making them unsuitable for withdrawal in primary care

including lung cancer, dementia, housebound, and some

who had undergone recent ICS withdrawal. Inconsistencies

in diagnosis and exacerbation recording were frequently seen

in patient notes. Repeat prescriptions of antibiotics and pre-

dnisolone (rescue packs) were often provided without corro-

borating evidence of an exacerbation.

Of the patients identified as potentially suitable for ICS

withdrawal, 149 were invited for review. Sixty-one (19%

of the 327 potential candidates with mild or moderate

airflow limitation after individual record review) attended.

At review 10 patients (3%) had reversible airway obstruc-

tion, while 2 patients (<1%) had a history of either 1

severe or 2 moderate exacerbations within the past year.

Nine patients (3%) had either severe airflow limitation or

normal spirometry and thus were ineligible for this study.

Forty patients provided consent and proceeded to a trial of

ICS withdrawal.

Eighty-eight (27%) patients did not respond to invitation

for assessment. In the unlikely event that all 88 non-

responders had been unsuitable for a trial of ICS withdrawal,

then 40 patients (12% of the 327 potential candidates) would

have been suitable. Conversely, if all 88 non-responders had

been suitable, 128 (39%) of the 327 patients identified from

individual record and clinical review would have warranted

a trial of ICS withdrawal according to GOLD guidelines.

Discussion
A small proportion of COPD patients with mild or moderate

airflow limitation prescribed ICS may be suitable for with-

drawal if current GOLD guidelines are applied.3 The record-

ing of COPD exacerbations and airflow reversibility, key

determinants of suitability for ICS prescription, are incon-

sistent or absent in primary care clinical records. At most

39% of COPD patients prescribed ICS outside guidelines

would warrant a trial of withdrawal when identified by

a combination of a digital search algorithm, individual record

review, and clinical review.3 The clinical benefit to patients,

the potential negative effect on airflow limitation, and the
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cost to health services of intensive efforts to withdraw ICS

from patients with mild or moderate airflow limitation need

to be evaluated. The decision to withdraw ICS should be

dependent on the history of exacerbations, based on the

Anthonisen criteria as recommended by the GOLD

guidelines.3,10 This history should be sought at the COPD

review in primary care. Inconsistencies in the recording of

exacerbations in the clinical recordmay prevent confirmation

of a patient’s reported exacerbation history and undermine

the accuracy of this assessment. Identification and definition

of patients in whom ICS withdrawal should be considered

present a difficult and potentially costly challenge to primary

care clinicians who have responsibility for continued ICS

prescribing.

Ethics Approval and Consent to
Participate
The present study was approved by the London Bridge

Research Ethics Committee of the NHS Health Research

Authority (REC reference: 16/LO/1696).

Data Sharing Statement
The data upon which this analysis was based are available in

anonymised form, upon receipt of an appropriate request.

Acknowledgments
The authors would like to thank all the participants of the

Safe withdrawal of inhaled steroids in mild or moderate

COPD (SWAP) trial (ISRCTN65344386) and the staff of

the host general practices for their contribution.

Author Contributions
The authors meet the criteria for authorship as recommended

by the International Committee of Medical Journal Editors.

All authors made substantial contributions to conception and

design, acquisition of data, or analysis and interpretation of

data; took part in drafting the article or revising it critically

for important intellectual content; gave final approval of the

version to be published; and agree to be accountable for all

aspects of the work. PTW provided the original idea for the

study. THH collected the data.

Funding
This paper presents independent research funded by the

NIHR under its Research for Patient Benefit (RfPB)

Programme (Grant Reference Number PB-PG-0214-

33060). The views expressed are those of the authors and

not necessarily those of the NHS, the NIHR or the

Department of Health. THH is in receipt of an NIHR

Doctoral Research Fellowship.

Disclosure
Patrick Murphy reports grants, personal fees from

ResMed, Philips, Breas, Santhera, Fisher & Paykel, out-

side the submitted work. Mike Thomas reports personal

fees from GSK and Novartis, outside the submitted work.

The authors report no other conflicts of interest in this

work.

References
1. White P, Thornton H, Pinnock H, Georgopoulou S, Booth HP, de

Torres J. Overtreatment of COPD with inhaled corticosteroids -
implications for safety and costs: cross-sectional observational
study. PLoS One. 2013;8(10):e75221. doi:10.1371/journal.
pone.0075221

2. Agusti A, Bel E, Thomas M, et al. Treatable traits: toward precision
medicine of chronic airway diseases. Eur Respir J. 2016;47
(2):410–419. doi:10.1183/13993003.01359-2015

3. Global Initiative for Chronic Obstructive Pulmonary Disease. Global
strategy for the diagnosis, management, and prevention of Chronic
Obstructive Lung Disease: the GOLD science committee report 2019.
Eur Respir J. 2019;53(5):1900164.

4. Harries TH, Seed PT, Jones S, Schofield P, White P. Chronic obstruc-
tive pulmonary disease hospital admissions and drugs–unexpected
positive associations: a retrospective general practice cohort study.
NPJ Prim Care Respir Med. 2014;24:14006. doi:10.1038/
npjpcrm.2014.6

5. Harries TH, Thornton H, Crichton S, Schofield P, Gilkes A,
White PT. Hospital readmissions for COPD: a retrospective long-
itudinal study. NPJ Prim Care Respir Med. 2017;27(1):31.
doi:10.1038/s41533-017-0028-8

6. Gilworth G, Harries T, Corrigan C, Thomas M, White P. Perceptions
of COPD patients of the proposed withdrawal of inhaled corticoster-
oids prescribed outside guidelines: a qualitative study. Chron Respir
Dis. 2019;16:1479973119855880. doi:10.1177/1479973119855880

7. Nadeem NJ, Taylor SJC, Eldridge SM. Withdrawal of inhaled corti-
costeroids in individuals with COPD–a systematic review and com-
ment on trial methodology. Respir Res. 2011;12:107. doi:10.1186/
1465-9921-12-107

8. Calzetta L, Matera MG, Braido F, et al. Withdrawal of inhaled
corticosteroids in COPD: a meta-analysis. Pulm Pharmacol Ther.
2017;45:148–158. doi:10.1016/j.pupt.2017.06.002

9. Miravitlles M, Cosío BG, Arnedillo A, et al. A proposal for the
withdrawal of inhaled corticosteroids in the clinical practice of
chronic obstructive pulmonary disease. Respir Res. 2017;18(1):198.
doi:10.1186/s12931-017-0682-y

10. Anthonisen NR, Manfreda J, Warren CP, Hershfield ES, Harding GK,
Nelson NA. Antibiotic therapy in exacerbations of chronic obstruc-
tive pulmonary disease. Ann Intern Med. 1987;106(2):196–204.
doi:10.7326/0003-4819-106-2-196

Dovepress Harries et al

International Journal of Chronic Obstructive Pulmonary Disease 2019:14 submit your manuscript | www.dovepress.com

DovePress
3065

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1371/journal.pone.0075221
https://doi.org/10.1371/journal.pone.0075221
https://doi.org/10.1183/13993003.01359-2015
https://doi.org/10.1038/npjpcrm.2014.6
https://doi.org/10.1038/npjpcrm.2014.6
https://doi.org/10.1038/s41533-017-0028-8
https://doi.org/10.1177/1479973119855880
https://doi.org/10.1186/1465-9921-12-107
https://doi.org/10.1186/1465-9921-12-107
https://doi.org/10.1016/j.pupt.2017.06.002
https://doi.org/10.1186/s12931-017-0682-y
https://doi.org/10.7326/0003-4819-106-2-196
http://www.dovepress.com
http://www.dovepress.com


International Journal of Chronic Obstructive Pulmonary Disease Dovepress
Publish your work in this journal
The International Journal of COPD is an international, peer-reviewed
journal of therapeutics and pharmacology focusing on concise rapid
reporting of clinical studies and reviews in COPD. Special focus is
given to the pathophysiological processes underlying the disease, inter-
vention programs, patient focused education, and self management

protocols. This journal is indexed on PubMed Central, MedLine
and CAS. The manuscript management system is completely online
and includes a very quick and fair peer-review system, which is
all easy to use. Visit http://www.dovepress.com/testimonials.php to
read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

Harries et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
International Journal of Chronic Obstructive Pulmonary Disease 2019:143066

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

