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Key points

o Inthe COPD literature, the terms “overdiagnosis” and “misdiagnosis” are often used
interchangeably and almost always refer to a false positive diagnosis.

o Use of spirometry with correct interpretation of the results can avoid a substantial proportion of
cases of misdiagnosis of COPD.

Educational aims
o Toexplore the use of the terms “overdiagnosis” and “misdiagnosis” in the COPD literature.

o Toidentify the main sources of overdiagnosis and misdiagnosis in COPD.
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Challenges in the diagnostic process of chronic obstructive pulmonary disease (COPD) can result
in diagnostic misclassifications, including overdiagnosis. The term “overdiagnosis” in general has
been associated with variable definitions. In connection with efforts to reduce low-value care,
“overdiagnosis” has been defined as a true positive diagnosis of a condition that is not associated
with any harm in the diagnosed person. It is, however, unclear how the term “overdiagnosis” is
used in the COPD literature. We conducted a rapid review of the literature to explore how the
terms “overdiagnosis” and “misdiagnosis” are used in the context of COPD. Electronic searches of
Medline were conducted from inception to October 2018, to identify primary studies that reported
on over- and/or misdiagnosis of COPD using these terms. 28 articles were included in this review.
Overdiagnosis and misdiagnosis in COPD were found to be used to describe five main concepts:
1) physician COPD diagnosis despite normal spirometry (14 studies); 2) discordant results for COPD
diagnosis based on different spirometry-based definitions for airflow obstruction (10 studies);
3) COPD diagnosis based on pre-bronchodilator spirometry results (three studies); 4) comorbidities
(e.g. heart failure or asthma) that affect spirometry and have clinical features which overlap with
COPD (two studies); and 5) normalisation of abnormal (post-bronchodilator) spirometry at follow-up
(one study). The terms “overdiagnosis” and “misdiagnosis” were often used interchangeably and
almost always referred to a false positive diagnosis. Performing (technically correct) spirometry
with correct interpretation of the results could probably reduce misdiagnosis in a large proportion
of the misdiagnosed cases of COPD. In addition, guidelines need to provide a more acceptable
consensus spirometric definition of airflow obstruction.

Background

Chronic obstructive pulmonary disease (COPD) is
defined as “a preventable and treatable disease
state characterised by airflow limitation that is not
fully reversible. The airflow limitation is usually
progressive and is associated with an abnormal
inflammatory response of the lungs to noxious
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particles or gases, primarily caused by cigarette
smoking” [1]. Despite COPD being a very common
condition, there is no consensus on the diagnostic
criteria for COPD [2]. COPD can be complex to
diagnose, as a number of factors are relied upon
to confirm the diagnosis, including a history of
exposure to cigarette smoke or other noxious inhaled
agents and the presence of chronic symptoms such
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Overdiagnosis in the COPD literature generally refers to a false positive diagnosis (misdiagnosis).
Misdiagnosis can be significantly reduced by performing spirometry in every patient with suspected
COPD. http://ow.ly/zuAw3007hiV
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as cough, wheeze or dyspnoea, as well as confirmed
persistent airflow limitation on spirometry.

Lack of consensus regarding diagnostic criteria
relates in particular to spirometry-based definitions.
A study that assessed the impact of four different
widely used spirometry-based definitions of airflow
obstruction and one self-reported definition
demonstrated that the population prevalence
estimate of COPD altered by as much as 200%
depending on which definition was used [2]. The
four spirometry-based definitions included: 1) forced
expiratory volume in 1 s (FEV1)/forced vital capacity
(FVQ) <0.7 and FEV1 <80% predicted (Global Initiative
for Chronic Obstructive Lung Disease (GOLD) stage
2)[3]; 2) FEV1/FVC below the lower limit of normal
(LLN) [4]; 3) FEV1/FVC <88% predicted in males and
<89% predicted in females [5]; 4) FEV1/FVC <0.7
(“fixed ratio”) (GOLD stage 1) [3].

In clinical practice, the GOLD definition of
airflow obstruction based on post-bronchodilator
FEV1/FVC of <0.7 is probably the most commonly
used because it can be easily calculated, although
the American Thoracic Society and the European
Respiratory Society recommend the use of age- and
sex-specific LLN for FEV1/FVC[6].

The need to use spirometry to diagnose COPD
poses additional challenges beyond the lack of
consensus about what constitutes relevant airflow
obstruction. Spirometry requires that health
professionals are trained in spirometry technique
and patients need to be able to perform reproducible
breathing manoeuvres. In many settings, especially
in resource-constrained areas, a spirometer might
not be readily available.

These challenges (lack of consensus on the
definition of airflow obstruction, poorly performed
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Figure 1 Study flow diagram.
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spirometry and underuse of spirometry) can all
have an impact on whether COPD is diagnosed in a
patient or not and are associated with overdiagnosis,
underdiagnosis and misdiagnosis of COPD.

The issues of overdiagnosis, underdiagnosis
and misdiagnosis of COPD are not new. In recent
years, there has been interest in overdiagnosis
of different conditions, driven by an effort to
address “too much medicine”, that is, healthcare
interventions that have no net benefit for patients
and may even result in harm [7]. In this context,
overdiagnosis, especially related to cancer
screening, has been defined as a true positive
diagnosis of a condition that is not associated with
any morbidity or mortality over a patient’s lifetime
(for example, diagnosis of an in situ breast cancer
in an elderly woman, which will not cause any
symptoms during her lifetime and will not be the
cause of her death [7]). Even though the prevalence
of overdiagnosis and misdiagnosis of COPD has
been reported widely in the literature, it is unclear
how the terms “overdiagnosis” and “misdiagnosis”
in the context of COPD have been used.

A previous review has focused on estimating
the prevalence of COPD and identifying causes
of underdiagnosis and overdiagnosis in different
health systems but did not focus on the terminology
used [8]. Additionally, there has been a scoping
review on misdiagnosis in COPD [9]. We performed
a review of the literature to assess how the term
“overdiagnosis” is used in the context of COPD.

Literature review

We conducted electronic searches of Medline
from inception to October 2018 using the
following search terms: “overdiagnosis” AND
(COPD OR chronic obstructive pulmonary disease
OR emphysema). We included original studies
of any study design that reported on over- and/
or misdiagnosis of COPD using these terms. We
restricted our search to studies published in English.
Relevant titles and abstracts were identified and
eligible articles were included in this review. We
also checked the reference lists of included studies.

From searches of Medline and PubMed, 42
records were identified, and a further 19 records
were identified from reference list searches. From
these we retrieved 50 articles for full-text review but
22 of these did not meet our selection criteria. 28
studies were included in our review (figure 1). The
studies were published between 2003 and 2018
and were conducted in 13 countries.

Definitions of overdiagnosis

In examining the 28 eligible studies, we identified
several different types of “overdiagnosis” and
“misdiagnosis”, which we have grouped in the
categories described in the next sections and listed
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in table 1. Further details on each of the included Table 1 Types of overdiagnosis and misdiagnosis

studies can be found in table 2.

1  Physician COPD diagnosis despite normal spirometry

The physician did not use spirometry to establish a diagnosis of COPD
(and a normal spirometry was later found in the study)

Physician COPD diagnosis,

but with normal spirometry The physician “ignored” a normal spirometry result

15 studies reported overdiagnosis or misdiagnosis 5
if the physician’s diagnosis was discordant with the
spirometry result, which showed either a normal or
restrictive pattern [10-24]. A physician diagnosis with
normal spirometry could have been a case in which
the physician did not use spirometry to establisha 4
diagnosis of COPD (and a normal spirometry was later

found in the study) [10, 14-17,21-23], oracasein 5

Discordant results for COPD diagnosis based on different spirometry-
based definitions for airflow obstruction (e.g. post-bronchodilator
FEV1/FVC<0.7 or FEV1/FVC <LLN)

3 COPD diagnosis based on pre-bronchodilator spirometry results

Comorbidities (e.g. heart failure or asthma) that affect spirometry and
have clinical features which overlap with COPD

Normalisation of abnormal (post-bronchodilator) spirometry at follow-up

which the physician “ignored” a normal spirometry
result[12, 20, 24]. Most of these studies cited under-
utilisation of spirometry as the primary cause of
overdiagnosis and misdiagnosis in this context. Five
studies used the term “overdiagnosis” to capture
these discordant cases of physician diagnosis and
spirometry readings [10-13, 17]. Eight studies
considered these cases to be misdiagnosed [14, 15,
18-22, 24]. In two studies the terms “overdiagnosis”
and misdiagnosis were used interchangeably to
describe this concept [16, 23].

Fixed threshold for the definition
of (post-bronchodilator)
airflow obstruction

10 studies examined the effect of the fixed FEV1/
FVC ratio (GOLD criteria) threshold for diagnosis
of airflow obstruction in COPD [10, 14, 15, 17,
25-30]. The FEV1/FVC ratio is known to decline
with age, and a fixed diagnostic threshold of FEV1/
FVC<0.7 after bronchodilator administration does
not take this into account. These studies compared
the effect on COPD prevalence when using the fixed
ratio compared to an age-adjusted definition of
airflow obstruction or the LLN. The majority of these
studies used the term “overdiagnosis” to describe a
situation in which airflow obstruction was present
using a definition of an FEV1/FVCratio <0.7, but not
when using the LLN [10, 15, 17, 25-28]. van Dijk
etal.[30]and STEINACHER et al. [29] used the terms
“overdiagnosis” and “misdiagnosis” interchangeably
when describing misclassification due to a diagnosis
of airflow obstruction based on an FEV1/FVC ratio
<0.7. Estimates of COPD overdiagnosis due to the
fixed ratio ranged from 4.6% in a general population
study that included people aged 40-80 years [27] to
42.7% in a study of people over the age of 80 years
referred for spirometry by their general practitioners
(GPs) [26].

Use of pre-bronchodilator
spirometry only

One study explored the impact of using pre-
bronchodilator spirometry on COPD prevalence

[26]. To avoid misclassification with asthma
(which is characterised by reversible airflow
obstruction), a diagnosis of COPD must be based
on airflow obstruction on spirometry performed
after bronchodilator application. In the study of
symptomatic adults referred for spirometry by
their GPs, 25.3% of subjects with an obstructive
pattern diagnosed by pre-bronchodilator spirometry
were no longer classified as having COPD on post-
bronchodilator spirometry. These cases were
considered to be overdiagnosed.

Two studies reported misdiagnoses of physician-
diagnosed COPD that later was found to be asthma
after performing post-bronchodilator spirometry
[19, 211

Alternative diagnosis
overlapping with COPD

Two studies performed spirometry in patients
with known heart failure and found that, in this
population, a substantial proportion of those
diagnosed with COPD (12.3% in the first study
[17] and 19.1% in the second study [29]) had
been misdiagnosed using a definition of airflow
obstruction based on FEV1/FVC <0.7 rather than
FEV1/FVC <LLN. There is considerable overlap
between the clinical features of heart failure and
COPD.

The authors of one study attempted to detect
airflow obstruction that was possibly masked by
heart failure-related restriction (in 13 cases with an
FEV1/FVC>LLN and an FVC<LLN) by experimentally
substituting measured FVC by 80% of predicted
FVC. This led to a decline of FEV1/FVC to <0.7 in
eight cases and <LLN in seven cases [29].

One study reported that 19.5% of patients
newly diagnosed with asthma had previously
received an incorrect diagnosis of COPD and/or
emphysema [31]. These cases were considered
to be misdiagnosed cases and were attributed
to the overlap in clinical features of asthma and
COPD.

Breathe | March 2019 | Volume 15 | No 1 m




”in COPD literature

panuiuo)

uoIpuNy [ewlou
Y3m 350y} UeY3 9SeaSIp Heay jo sisoudelp pey
U910 210W 5123[qNS 9S3Y3} PUB SSBISIP SAIIDLIISAI
y3m 3soy3 03 sajyold Jejiwis pey Sased Juepiodsiq

NT1<3Inqg £°0>

siIyouoiq
J1uo4yd Jo rwasAydwa ‘qdod o
sisoudelp ueisAyd snoinald e pey

%9'S ‘sieah o< pagde :qd0d yim

(NTIZ PU® £°0> DA4/LAT4) S9SBD 3A11DNI1SqO JA4/LA34 Jorejipoyduoig-1sod uo paseq 1U331515U0D swoldwAs Yim awos [sZl LLOT
juepiodsip pey uoize|ndod Apnis ay1 Jo %49 sisou8elp QdQD 104 S}NsaJ Jueplodsiq  sisoudeipianQ  (8Gg L=u) ajdwes uoneindod [e1oUaD)  ‘LHOIUAWVT]
(217eW01dWASE pUB SI9OWS-19AU A|2Y1] 210W oM
sjualred asayl) eSO N7 Aq [eWIOU paIapISuod
U239 aABY pjnoM BLI2ID 70D Agq uondNIIsqo
MO|JIe se pasoudelp saipnis Aljawolids Jo 9/ L NT11=23nq £ 0> uornyesijeyidsoy
adod jo sisoudelpsiw JA4/LA34 Jorejipoyouoig-1sod uo paseq Suunp pawuoyad Aizawouids pey
pU® 2in|Ie} LeaY 9A13S93U0D ‘95BaSIp Al sisougelp QdOD 404 S}nsaJ ueplodsiq pue sisoudelp 3uipea| Jo [edpuld e
Areuolod ‘eaoude das|s aA11DNIISqO ‘UoIsuanadAy (Apnas se 0d0D Yim syure|dwod Alojelidsal
J0 2duasaid usam1aq uoile|2110d JUBdYIUSIS 3yl 210429 pawliopad usaq pey Alzawouids oy pa1ywipe {(sieak 87 L FS'69
(paanyau sisoudelp qdOD)  ou) £°0> DA4/LAI4 Jorejipoyduoig-1sod se 28e asFueaw) sieak g | 2 pade
s1591 uoiduny Areuownd jewou pey qdOD 40 pauyap ‘Auzowolids uo UOIdNIISqO MO SISOUSBIPISAO (8109=u) |eudsoy 3uiyoeay [sL]
sisougelp Arewd e yim syuafred Jo Sased JO 94,8°0€ JO 20UapIA3 ou audsap sisoudelp qd0D  ‘SISouBeIpsi| Allunwwod e 03 pajliwpe sjualed  ZLOg ‘odads
NT1<3Inq 20>
olye. paxy 3uisn o447 0} JA4/LA34 Jorejipoyduoig-1sod uo paseq
patedwod 945 G| sem N7 8uisn QdOD 40 dU3|eAdld sisoudelp Qd0D 104 S}NSaJ JUBPIOISI
adoD 10} BRI d1lawouids ay3 [y|ny J0u (£°0>DA4/LA34 101R|IpOYDUOIG-150d se
PIP AdOD pasoudelp-uedisAyd yum ajdoad Jo 959°G|  pauyap) A1zowolids uo UoildNIISqo MO|4IIe sisougelp d0D Sunsixa-aid
1USW1eaJ] JO SYI9M J0 22UapIA3 ou 31idsap sisoudelp d0D %501 ‘(woirdwAs uo Suipuadap
Jaye Aipowouids [ewiou pajuasaid 9,9 | ‘onel juaWiea] Jo %9t - L 7) SwoidwAs yym awos [oLlsLOT
paxy AQ Qd0OD 4o sisouSelp mau e yum s1algns u]  syaam 4 JaYye A1lawouids Jo uoljesijewloN  SISouSelplanQ (8€/ L=U) sieak g},Z pade siayows ‘saqyoT
(TG’ O11BJ SPPO) 95B3SIP JB|NISBAOIPIED S111U2U04q DIUOJYD UMOUY PRY %,
2ABY 01 A|2)1] 210W 2JaM N7 10U Ing Ol3el paxy papipaid 11eWo01dWAS {SI190Ws JUa1INd pue
3U1195W UOITRHWI| MOJHIE PRY OYM SIUDIIRd 9%08> LAJ4 + 20> DA4/LATH (Z pue Jawioy ulpnppul ‘(sieah | | F/G a8e
NT1Aq %L L pue ones paxy Aq ‘NTI121Inq £'0>DA4/LA3d J01e]lpoyouolq  sisougelpsiw asfueaw) sieak Otz pade a|duwies [o€lsLoT
%/ | SeM UOIIBLIWI| MOJHIE d113awoulds Jo adua|eAald -1s0d (| usamiaq syNsal Jueplodsiq  ‘sisoudelplanQ yum (zg88t=u) Apnis uone|ndod 1N NVA
sisougelpsiw sisougeipJano ['J24] 4e2A

/sisouSelpJano jo ddudjena.d pajewnnsy

Se uoleoyisse|d 10j uoseay

pasn swia| sjie1ap uone|ndod

‘Joyyne 1sii4

salpnis papnjoul ayi ui ,Sisoubpipsiui, pup ,sisoubpipiano, suiial ayi fo as g 3jqel

m Breathe | March 2019 | Volume 15 | No 1



«

Overdiagnosis” and “misdiagnosis” in COPD literature

“«

panuauo)

BLIAIID
@10 8uisn gdOD 404 BLaID d3wWolIds Ajsires Jou
PIP dd0D pasoudelp-uenisAyd yaim asoys Jo %t T
adoD 404 J0-1nd @709 2Y1 12w direwoldwAse
alam oym dnoud aoualtayal AYljeay ay3 Jo 945 vt
UOI12NJ1SqO MOJHIE PBY 9% | " L1 AjUO NTT
9y3 3uisn “4anamoy ‘Aizawiodids 10) BRI 10D Y3
19w QdOD pasoudelp-ueisAyd yiim asoyl Jo 99°G/

(euiyd ‘ueulf ur uonejndod

ApN1s Y3 10} paALIap Aj[edy1dads a1am Jeyl sanjea

9duaJa4al d1ldwolids Suisn) N7 9Y3 BUisn 946t

yaim pasedwod uoualld paxy ayl Suisn qdod Yyum
pasougelp aJam uole|ndod d13ewo3dwAse Jo 94G°6

AadoD pasoudelpiano
pey sieak 08-0t pade s193[qns Jo 959
Anawouids Jojejipoyduoig-1sod uo qd0D
Se payIsse|d Jou sem Auzawolids J01e|Ipoyduolq
-21d Aq pasoudelp uJaired 2A139N3IS]O JO %€ GT

NTI<INg £°0>

JA4/LA34 Jorejipoyouoig-1sod uo paseq
sisougelp d0OD 404 S}NsaJ JUBpPIOISIQ

BLIS1D SAITRIIU| UOIdUNS

3unq|eqo|D (€ 40 ‘NT1>JA4/LA34 (T L'0>

JA4/1A34 Jorejipoyduolq-3sod (| Jayua se

pauyap ‘Au3owoJids uo uoIIdNIISqo MOjJIIe
4O 3DU3PIAS ou 31dsap sisoudelp AdOD

sisougelpsiw
‘sisougeIpIanQ

NTI<Ing £°0>
JA4/LA34 Jorejipoyouoig-1sod uo paseq

sisoudelp d0D 40} S}Nsal yuepiodsiq  SisouSeIpianQ

NT1<3Inqg £°0>
JA4/LA34 Jorejipoyouoig-1sod uo paseq

sisoudelp d0D 40} S}Nsal Juepiodsiq  SIsouSeIpIanQ

G SeM S9SBISIp PIgJOWod JO
Jaquinu ueipaw ‘{gdQ) Jo sisoulelp
snoinaid pey 959°9 | DirewoiduAs
SI9YOWS JaWLI0) 950G< (G 8=U)
Aepyuiq yigg J1ayy punose

paunJdaJ pue|3ul 1Se3-YHON WOl [¥L]
HOY0d YUIq L 76| 9Y1 JO SI9qUWA  9L0T ‘dIHSIY
9seasIp

B3y Jo QdOD ‘Bwyise jo sisoudelp

snoina.d ou DirewoldwAse

{S19)OWS-I19A3U {(SIedA €€ | F/°/9
93e asyueaw) sieah ,8-9G pasde [87]

o|dwes {(zgg L=u) Apnis uonejndod  €LOT ‘°PNVM
Ad0OD Y¥Mm Ju3sIsuod
SwoldwAsS yiim awos ‘siayows
Buipnjoul ‘sieak 08-0f pase [£ZlLL0T

(zogg=u) o|dwes uone|ndod |ejouan  ‘OIY-vIdUVH

%Ly L8<
%/ '8€ 08-1£
%l'EE 0/-19
%6°ET 09-1S S12X0WS JaUlIoy
%S'SL 0S- L 13jnsaJt Aizswoudids Joyejipoyduoiqg-aid AjuQ /3U3IIND 969 SIBdA 4 L ZFO €S
. NT1=23nq 20> a3e asFueaw {gdOD paidadsns 1oy
%68 Ov-L€  yA4/1A34 Jorejipoyouoig-1s0d Uo paseq dD 419y Aq A1jawolids 1oy paiiagal [92]1 8007
SISOUZ®IPJIAO Ol1RJ PaXi4 sieah a3y SISOuZeIp Ad0OD 404 S} NS4 JUBPIODSIQ  SISOUSRIPISAQ (950% L=u) s3npe direwoldwAs ‘4IWYIHOS
sisouSelpsiw sisouSelpJano ['494] 4eah

/SisouSelIpJano jo acuajeaa.d pajewnsy

Se uoI}eoyisse|d 10} Uoseay pasn swia)

sjie1ap uonejndod  “Joyinejisiig

panuiuo)  3|qel

Breathe | March 2019 | Volume 15 | No 1 m




”in COPD literature

panuiuo)

(uo1pnuIsqo Aemlre ou

PBY %€ L PUB UONDI1SaI PRY %ty ‘BUIYISE PRY %7)

Azowouids uo QdQ) 21eJ1suowap jou pip suemisiyd
03 3uIpJ02® Qd0D dHUYSP Yam sjuaired J0 %16 |

uoIsal
se yons sasoudelp dl1awollds 1ay3o Jo Ajawoiids
[ewou ‘Ajuo ewiyise Suimoys J01e|Ipoyduolq
-150d pey 97t ‘Ad0D umouy yum sjuaied |je o
Aio3s1y 3upjowss pue swoldwaAs Aloyedidsas pey osfe
(34n|1e) Weay Yaim) gd0D-Uou Jo %9 pue Alolsiy
Supjows e pue swoldwAs Aiojesidsas pey (Azowouids
UBPI0sIP) 0D PRYISSBPSIW Yaim syuaied Jo 9/
Annawouids 03 3uipi0dde Q40D NT1 392w
30U pIP %05 PUB ‘Qd0D QTOD 2ARY 10U pip 3seasip
3un| 2A132N135q0 Jo A103s1Yy Yiim suaiied Jo 947€
dn-moj|o4 Jo syuow ¢
Jaye uoniuyap q100 3uisn 9, | g€ 01 pasedwod
uonIuYap N 2Y3 03 SUIPIOIDE 9%8°6 L Yim
‘uoniuyap ay1 03 3uiplodde paleA duajesdld qdod
S9SBD UdA3S Ul N>
pue $3se2 1y312 Ul /0> 01 JA4/LAJ4 Ul duld3p B 01
P3| SIY3} {UOIIDLIISAI pale|a]-21N|Ie) Heay Ag paysew
Ajqissod sem 1ey3 uoI11dNI1Sqo AeMlle 19313p 01 DA
pa121pald Jo 9508 Aq pain1iasqns Ajjeruawiiadxa
D4 painseawl pey pue NT1> DAL UB peY £°0<
JA4/LA34 ue pajuasaid oym syuaned o5c°7 |
(%L '%7) NT12y3 Buisn 03 pa1edwiod (%8"€Y,)
uonreindod ain|rey Yeay ayl ur 40D 4o 21el 1ay3iy
Ajpueoyiudis e 03 pa| B2 Q10D 2Y3 Jo uoniedlddy
BLISIID 070D 241 Aq saanisod
3S|B} SB PayIIuapI a1aM 9,9 353yl {gdOD Jo sisoudelp
snoiraid e pey 9,9 ‘Allawolids uo uoidNIISqo
MO|}Ie 91BJISUOWSP J0U pIp oym syuedpined Suowy

BWUYISE JO (San|eA
pa121paid J0 908> LAF4 PUB DA4 £ 0<DA4
/LA34 -3s0d pue -aid) uoiIOLIISaL 10 (SaN|eA

Pa121paid J0 908< LAJ4 PUB DA4 £ '0<
JAd/LA34 Jorejipoyduoiqg-1sod pue -aid)
Azowouids [ewou 211dsap sisoudelp qd0D

BUWUISE JO (San|eA
pa121paid J0 908> LAF4 PUB DA4 £ 0<DA4
/LA34 -1sod pue -a.1d) uoidLISal Jo (Sanjea

patIpaid J0 %08< LAJ4 PUB DAS 'L '0<
JA4/LA34 Jorejipoyduolg-1sod pue -aid)
AnnawouJids jewsou a1dsap sisoudelp d0Od

adod

anJ3 Jo asoyl yum 3uiddejuano ainjie Heay
40 3|yo.d 10308y 3511 pue swoldwAs |ediuld

NT1>

10 /°0> DA4/LA34 Jorejipoyduoig-1sod se

pauyap ‘Aawouiids uo uoIdNIISqo MO
4O DUSPIAS ou 33dsap sisoudelp AdOD

NTI<ing £°0>

JA4/LA34 Jore|ipoyouoig-1sod uo paseq
sisougelp 0d0D 404 S} NSal Jueplodsiq

adod jo asoys yum 3uiddeptano

swoldwAs [es1ul)d ‘uoirelaldiaiul
Alzdwoulids s10ayje ain|iey LeaH

NTI<3Ing £°0>

JA4/LA34 Jorejipoyduoig-1sod uo paseq
sisouelp 040D 404 S} NSal JuepIodsiq

£'0>DA4/LA34 J03e|ipoyduoig-isod se

pauyap ‘A11owolids uo uoi3dNIISqo MOJIIE
40 92UapIA3 ou a3idsap sisoudelp d0D

siayouws
9G9 ‘SIedA 9'G | FE€ | 9 93e asFueaw
(991 L=U) QdOD HUY3p Yyum sdo [Lzlzioz
SISOUBeIPSI|A Aq Anxdwouids 10) pailayal sjualied ‘NIYPVLS

SI9YOWS 3UIIND 95 0E
‘sIIydU0Iq d1UoIYDd Jo ewasAydwa
‘ad0D jo sisoudelp e aney 0}
PaJapISUOd 21aM SpJodal dd1oeid

dD wolj oym ‘(sieak g9 a8e ueauw) [6L]

sisougelpsi|a sieak 08-0t pasde (Sy=u) siualreqd LLOT ‘4vMmZ

eaoudsAp panodal 9,78
{519)OWIS JUDLIND JO JOWLI0) 9%6E]
{(s1eah QL F69 asFueaw) sieak g2
pagde ajdwes (8| =u) ain|Ie}

B3y d1U0JYD 3|geIS YIIM Sjudired

[Z1L1€L0T

sisouge1pIanQ ‘NVISVNI

a1N|Iey 1B3Y || SSB|D UOIIBIDOSSY
HeaH oA MaN Amolew {qdod
P2110da1-4|9S YHM 9%t 7 | ‘SIO0WS
1U31IND/I9WI0) 946G ‘SIeah 0 z9 a3k
uelpaW (8=U) dIUl|D> ain|le} 1eay

1u3i3edino ue Jo sjualled SAIINDISUOD)

sisougelpsiw
‘s1SougeIpIanQ

[6Z] zLOT
‘4IHDOVNIALG

sisouSelpsiw
/sisouselpJano jo acuajena.d pajewnysy

sisouSelpJano
Se uol3edlISSe|d 10} Uoseay

[324] 4eah

pasn sua] sjielap uonejndod  “Joyinejsiig

panuiuo) T 3|qel

m Breathe | March 2019 | Volume 15 | No 1



«

Overdiagnosis” and “misdiagnosis” in COPD literature

“«

panuiuo)

adoD jo sisougelp
e y3m 3|gqiredwodul synsal Aizawouids pey adod

Jo sisou8e|p [ed1uld e pey 1ey3 syuaired Jo 9/ /€

dd0D Yam pasougeipsiw uaaq pey
Anawouids 01 3ulp1odde s193[qNSs QdOD-UOU JO %t |9

ddOD pasougelpiano
peY 9| "G ‘sisAjeue ul papnpaul syuedpiyed e Jo

(PaM3IAR] SPJ0D3I [BDIPaW PRY
oym uonejndod Apnis [€103 JO 948" | |) pasoudelpiano
u33q peYy Ad0D JO SISOUelp Y1M %9'67

(senjea

pa121paid J0 908> LAF4 PUB DA4 £ 0<DA4
/LA34 -1s0d pue -aid) uo11d113s31 1O (SaNn|eA
pa31paid J0 %08< LAI4 PUB DAL £ °0<
JA4/LA34 Jore|ipoyduoig-1sod pue -aid)
A13dwolids jewlou aydsap sisoudelp 40D sisougelpsi|n

(Apmas

93 210j2q pawiloylad usaq pey Alzowoulids

ou) /0> DA4/LA34 Jo1ejIpoyduoig-1sod se

pauyap ‘A3awouids uo uoidNIISqo MOjHIe  sisouSelpsiw
4O 9DUIPIAS ou a3dsap sisoudelp AdOD  ‘SIsoudeIpianQ

£°0>JA4/LA34 J03e|Ipoyduoig-1sod se
pauyap ‘Al3dwolids uo UoiIdNIISqo MOjIE
4O 9DUIPIAS ou a3dsap sisoudelp AdOD  SISoudeIpianQ

papipaid 908> LAIS

pu® /'0>DA4/LA34 Jorejipoyduoig-1sod se

pauyap ‘Al3awolids uo UoiIdNIISqo MO|IE
40 20UdpIAS ou 231dsap sisoudelp QdOD  SIsoudelpianQ

(senjeA

pa1d1paud JO 908> LATS PUB DAL ‘£ 0< DA4
/LA34 -1s0d pue -ai1d) UoI3D1ISaI 1O (SaN|eA

pa121paid JO 908< LAT4 PUB DAL £ "0<

adoo 4o

sisougelp Jolid panladal pey 9%8'+9
‘siaows d13ewoldwAs 3ulpnjpul
‘sieah ¢ | |¥8'¢9 28e asfueaw
{(€0G=u) uoneWIYUOD d13soudelp
Joj sisouelp paydadsns 10 AYIDAIS

$5955€ 03 0d0D J0 SISOueIp [edjul]d [8L]1 600C
yum A1zowolids 1oy paliajal syualied ‘sryagoy

adod

umouy| Yim 970 | ‘suoldwAs
Asoreuidsal pey 95£° 78 ‘Siayows
Jawiioj 1o JuaLInd |[e ‘s3unias
asedyyjeay Arewud wody pajinidal

(sieah 97 LF¢ 79 a3e asFueaw) [oL18L0T
sieak Q< pade (9g | =u) s1alqng ‘VIAdVLS
adod jo sisoudeip uepisAyd

Yam 98'g ‘A1o1siy Sunjowss yum
s123[gns direwoldwAs Suipnjpoul
(€07 L=U) SIeaA o< page synpe jo [€L18L0T
9)dwres paseq-uone|ndod wopuey ‘NOHSY3In
adoD 8unsixa-aid payiodal

-4195 PY %1 | ‘(¢8€=U) sadndeid
9Jed Alewiid woly pa3inidal sieah

-}2ed 0= Jo Aioasiy upjows [zl
B YU sIeah o2 pade sjualled 0oLOZ ‘1TIH
adod

pasoudelp-ueidisAyd Ajsnoinaid
PBY %9'8 (S1B9A #'€1F509
23e asFueawl) siedh Of< pasde

pasou3eIpIano JA4/LA34 1o1ejipoyduoig-1sod pue -a.d) S19XOWS JOULIO) PUB JUSLIND [LLl9oLOT
uaaqg pey AdOD yum pasoudelp dnoig jo 959'6  Asnowouids [ewuou aydsap sisoudelp qd0D  sisoudeipiaAQ  3ulpnjpul (00zE=u) Apnis uone|ndod ‘SOLVYAdS
sisouSelpsiw sisouge|piano [3o4] 4eah

/sisouSeipJano jo acuajenald pajewisy

S® UOoI}edYISSE|D 10} UoSeay pasn swia]

sjiejap uonejndod  ‘Joyine 3isii4

panuiuo)  3|qeL

Breathe | March 2019 | Volume 15 | No 1 m




”in COPD literature

ewasAydwa 10/pue qdO) jo sisoudelp Suoim Jolid
B PaAI9D2] pRY SOIFRWYISE Pasoudelp AjMau Jo 956 |

suJa33ed d3aWolIds JUBPIODUOD-UOU PeY OdOD
40 sisou8e|p-10100p snoira1d Yiim 3S0y3 JO 9%/ 98

adod
Jo sisougelp snoinaid e payiodal qdQD 104 BLIID

d13s0USeIp 3y} 193W J0U PIPp OYM S[ENPIAIPUI JO 99"} |

uonouny Sun| aAIDLISal

PeY %/ € pue ‘(pa121paid Jo 908> LAT4) uonenwi|

MO P|IW PBY 9%/ ‘UoIdUN} 3UN| [BULIOU PRY %95

:A13dwolids uo punoy alam sulalzed 231y3 ‘9say3 Jo
‘dd0D 40} B1I21D 3y 193W J0U pIp sualjed Jo 9, | €

s1si3ojouownd omi Aq Aizawiouids pue

SpJ0D3al [BDIPaW 4133 JO M3IASJ B 03 SUIPI0dDE 0d0D

9ABY J0U 0} pawlIyuod aJam sisoudelp jedipund
11943 se 4d0D Y1m pagieydsip syuaned Jo %'l

adoD 40 asoy

yum 3uidde|sano BWIYISE JO S21NJBDY [BDIUID

(£'0<DA4/LA34 Jore|ipoypuoig-1sod)
Alowouids [ewou 211dsap sisougelp qd0D

(£°0<DA4/1A34 1038|1pOYdUOIG-IsOd)
Azowouids [ewou 211dsap sisoudelp qd0D

(sanjea pajoipald Jo 908> LA PUB DAL
‘/"0<DJA4/LA34 -3sod pue -a1d) uoipLisal
Jo (sanjea paipald Jo 9508< DAL ‘San|ea
pa121paid JO 9%08< LAT4 PUB DAL £ °0<
JA4/LA34 Jorejipoyduoig-1sod pue -a1d)
Aindwoulids jewiou a3dsap sisoudelp qd0OD

(£'0<DA4/LA34 Joreipoyduoiq-1sod)
Aindwoulids jewou a3dsap sisoudelp qd0OD

SISOU3eIPSI|A|

sisou3e|pJano
‘sisougeIpsiy

sisou3elpJano
‘sisougelpsi

sisougelpsi|a

sisougelpsi|a

oiewolrdwAs

1sow ‘sieah £'9F | "¢/ 93e asFueaw

(87 L=u) suoianiiisul dL3elas 1o
Areuownd wouly s193[qns direWYISY

ddoD jo sisougeip

ueIsAyd 9,67 ‘swoldwaAs pey

Ayliofew {S19)0WS JaWlI0) 10 JUSLIND

Suipnppul ‘sieah 6°8 L 58S 23e

asyueaw {(pQg=u) Alawouids 1oy
sdn Aq paJlajal spualred aAINdASUOD)

oirewoldwAs
2Jam Ayiofew ‘aunsodxa [any
ssewlolq Jo A1o3siy Supjows
,sieak-xoed 07 Jo wnwiuiw
‘(s1eah '0 LF0'S9 28e asFueaw)
sieak Q2 pade ajdwes {(QQz=u)
swojdwaAs Alojelidsal a3nde ou
Y3M S2J3uad asedyyeay Arewiid
Pa303|2s WOy palinIdal syualied

onewoldwiAs ‘siayows

JU31IND 96 € ‘Sieah 9'gFE 79 a3k

asfueaw (| ¢=u) wnidosion

Adeiayz adoD dyidads ays yum

1USW1E3J] JUS1IND JO PJOd3I JO/pUe

AadOD o sisoudelp papiodal B 1yl
yum aonoeld [esauas ul syusned

SIOWS %6 |8 ‘SIBA T TLFL'EL

a3e asFueaw (L ZZL=U) QdOD jo
sisougelp jedidpurid e yiim sjeadsoy
2Jed 93Nd® WOy padIeydsip siualied

[LeE]
€00Z ‘viTiag

[F2l 8LOT
R ERFFEIT]

[ezl zLOC
‘zodland

[zzl LLoT
‘syaLIvM\

[ocl zroT
‘assvov

sisouSelpsiw
/sisougeipJano jo acuajesa.d pajewiysy

sisouSelpJano
Se UoI3edyisse|d 10j uoseay

posn swia]

s|re1ap uone|ndod

[424] 4e2A
‘Joyine 3sa14

panuuo)  3|qel

m Breathe | March 2019 | Volume 15 | No 1



Follow-up spirometry
appears normal

LLorDEs et al. [10] found that 16% of newly
diagnosed cases of COPD had normal spirometry
after 4 weeks of inhalation treatment with
formoterol and budesonide. These diagnoses were
named false positives or overdiagnosed cases.

Discussion

Findings of the review

In this review of 28 studies, the terms
“overdiagnosis” and “misdiagnosis” of COPD
were used interchangeably to describe the same
concepts. These concepts included: 1) physician
COPD diagnosis despite normal spirometry (no
airflow obstruction at any point) in a situation where
i) a normal spirometry result was documented
before the study, ii) spirometry had not been
performed before the study and the study showed
normal spirometry results, or iii) it was unclear
whether a spirometry had been performed before
the study; 2) discordant results for COPD diagnosis
based on different spirometry-based definitions
for airflow obstruction (e.g. post-bronchodilator
FEV1/FVC <0.7 or FEV1/FVC <LLN); 3) COPD
diagnosis based on pre-bronchodilator spirometry
results; 4) comorbidities that have clinical features
overlapping with COPD and affect spirometry
interpretation; 5) normalisation of abnormal (post-
bronchodilator) spirometry at follow-up.

Comparison with other definitions
of overdiagnosis and misdiagnosis

In some COPD studies, “overdiagnosis” has served
as an umbrella term to include misdiagnosis.
This is in contrast with the “narrow” definition of
overdiagnosis, when an asymptomatic person is
diagnosed with a (true positive) condition, but the
diagnosis does not yield any change in mortality
or morbidity for the individual [7]. However,
this narrow definition poses a challenge when
applied to COPD, as the diagnosis requires the
presence of respiratory symptoms and screening
of asymptomatic individuals is not recommended.

BRODERSEN et al. [32] proposed a definition of
overdiagnosis that includes both overdetection
and overdefinition, both leading to a diagnosis that
causes more harm than benefit. “Overdetection”
refers to an abnormal finding (e.g. a pulmonary
nodule) that was never going to cause any harm,
abnormalities that do not progress or progress so
slowly that they will not cause any morbidity or
mortality (e.g. non-aggressive prostate cancer),
or that resolve spontaneously [33]. By extension,
overdetection of COPD describes a diagnosis of
COPD that, while correct, is not associated with
any harm to the patient (e.g. mild emphysematous

“Overdiagnosis” and “misdiagnosis” in COPD literature -

changes on computed tomography of the chest
not requiring treatment and not significantly
progressing). “Overdefinition” refers to lowering the
threshold for a risk factor without clear evidence
that this results in a net benefit (e.g. lowering the
threshold for what constitutes a normal blood
pressure) or by expanding disease definitions (e.g.
pre-diabetes) [32].

The current GOLD definition for COPD (updated
in 2017) requires the presence of persistent
respiratory symptoms (in addition to meeting the
spirometric definition of chronic airflow limitation)
to make a COPD diagnosis [34]. Applying this
definition of COPD is likely to reduce the rates of
overdiagnosis in the population-based studies in
this review that included asymptomatic patients
(table 2). Spirometry-based definitions of airflow
obstruction can result in overdefinition and
thus overdiagnosis of COPD, e.g. when a FEV1/
FVC ratio threshold of 0.7 is applied in elderly
people. There is a potential risk of overdetection
if asymptomatic people are screened for COPD, as
the connection between mild airflow obstruction
in asymptomatic people and subsequent
development of symptomatic COPD is unclear.
While the importance of early detection of COPD
is often emphasised, this relates to detecting
COPD early in symptomatic people. There is
currently no evidence that supports spirometry
screening of asymptomatic people for COPD [35].
Arecent study demonstrated that treatment with
bronchodilators in mild or moderate COPD can
ameliorate the decline of lung function, but this
study was conducted in symptomatic patients [36].

Recommended terminology
for future research

Future meta-analyses that aim to explore the
extent of COPD diagnostic errors should ideally
use consistent terminology. For this purpose, it
is important that the definitions of overdiagnosis
and misdiagnosis used in the context of COPD
are clarified. This review identified one main
source of what we propose is COPD overdiagnosis:
spirometry-based overdefinition of COPD based on
the spirometric definition of airflow obstruction, e.g.
when a FEV1/FVC ratio threshold of 0.7 is applied
for airflow obstruction in elderly people. The onus
lies on guideline contributors and authority bodies
to provide more accurate definitions of airflow
obstruction on spirometry.

We identified four sources of misdiagnosis
of COPD: 1) physician COPD diagnosis despite
normal spirometry; 2) COPD diagnosis based on
pre-bronchodilator spirometry results (with normal
result at follow-up); 3) comorbidities (e.g. heart
failure, asthma) that affect spirometry and have
clinical features which overlap with COPD; and
4) normalisation of abnormal post-bronchodilator
spirometry at follow-up (e.g. in asthma).
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Presence of

symptoms
Dyspnoea
Cough
Sputum production

COPD
diagnosis

Clinician

Spirometry spirometry factors

definition Use of spirometry
FEV1/FVC <0.7 Technically correct
FEV1/FVC <LLN kel

Post-bronchodilator
Correct interpretation

Figure 2 Components of a COPD diagnosis.

Figure 2 demonstrates the variety of factors that need
to be considered when making a diagnosis of COPD.

Study limitations

A limitation of some of the studies in this
review is that the prevalence of COPD (and

COPD overdiagnosis) was only defined based on
a spirometry definition of airflow obstruction
(comparable to defining the prevalence of
arterial hypertension based on blood pressure
measurements in a population), not taking into
account that in clinical practice the diagnosis of
COPD is a complex issue and the clinical history
(symptoms consistent with COPD, exposure to
inhaled noxious agent) and ruling out potential
differential diagnoses are also essential in making
a diagnosis.

While potential adverse events of overtreatment
(which can be the result of overdiagnosis) for
COPD may not be as severe as for overtreatment
of cancer, it is important to keep in mind that all
medications have the potential to cause harm and
are associated with work that patients need to do
to enact treatment recommendations [37].

While this review has focused on overdiagnosis
and misdiagnosis, underdiagnosis of COPD is
even more common and both overdiagnosis and
underdiagnosis can often be explained by underuse
or inappropriate use of spirometry [8].

In summary, overdiagnosis of COPD has been
used in the reviewed literature to describe both a
false positive diagnosis of COPD and overdefinition
based on diagnostic criteria. With the introduction
of the new GOLD definition of COPD requiring
the presence of symptoms, overdefinition and
thus overdiagnosis of COPD in population-based
studies will probably be reduced. Misdiagnosis of
COPD (in addition to underdiagnosis) remains a
major diagnostic challenge. To reduce misdiagnosis,
clinicians should perform (technically correct)
spirometry in all symptomatic patients with
clinically suspected COPD.

Affiliations

Elizabeth T. Thomas'2, Paul Glasziou’, Claudia C. Dobler'23

'Centre for Research in Evidence-Based Practice, Faculty of Health Sciences and Medicine, Bond University, Robina,
Australia. 2Gold Coast University Hospital, Southport, Australia. *Evidence-Based Practice Center, Robert D. and
Patricia E. Kern Center for the Science of Health Care Delivery, Mayo Clinic, Rochester, MN, USA.

Author contributions

E.T. Thomas was involved with devising the review methods, conducting electronic searches, screening of
abstracts, data extraction and interpretation, and co-drafting of the review. P. Glasziou was involved with devising
the review methods, data interpretation and co-drafting the review. C.C. Dobler conceived the original idea, and
was involved with devising the review methods, data interpretation and co-drafting the review.

Conflict of interest

E.T. Thomas has nothing to disclose. P. Glasziou reports a 5-year Program Grant (2017-2021) on overdiagnosis
from the Australian National Health and Medical Research Council, outside the submitted work. C.C. Dobler has

nothing to disclose.

m Breathe | March 2019 | Volume 15 | No 1




“Overdiagnosis” and “misdiagnosis” in COPD literature -

Support statement

P. Glasziou and C.C. Dobler have received funding from the Australian National Health and Medical Research
Council (P. Glasziou: Australia Fellowship No. 527500 and Program Grant No. 633003; C.C. Dobler: Fellowship No.
APP1123733). The funders had no role in design and conduct of the study; collection, management, analysis, and
interpretation of the data; and preparation, review, or approval of the manuscript.

References

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. CelliBR, MacNee W, Agusti A, et al. Standards for the diagnosis

and treatment of patients with COPD: a summary of the ATS/
ERS position paper. Eur Respir /] 2004; 23: 932-946.

. Celli BR, Halbert RJ, Isonaka S, et al. Population impact of

different definitions of airway obstruction. Eur Respir ) 2003;
22:268-273.

. Langton Hewer SC, Smyth AR. Antibiotic strategies for

eradicating Pseudomonas aeruginosa in people with cystic
fibrosis. Cochrane Database Syst Rev 2017; 4: CD004197.

. Standards for the diagnosis and care of patients with chronic

obstructive pulmonary disease. American Thoracic Society.
Am ] Respir Crit Care Med 1995; 152: S77-5121.

. Siafakas NM, Vermeire P, Pride NB, et al. Optimal assessment

and management of chronic obstructive pulmonary disease
(COPD). The European Respiratory Society Task Force. Eur
Respir] 1995; 8: 1398-1420.

. Pellegrino R, Viegi G, Brusasco V, et al. Interpretative strategies

for lung function tests. Eur Respir ] 2005; 26: 948-968.

. Carter SM, Rogers W, Heath |, et al. The challenge of

overdiagnosis begins with its definition. BM/ 2015; 350: h869.

. Diab N, Gershon AS, Sin DD, et al. Underdiagnosis and

overdiagnosis of chronic obstructive pulmonary disease. Am
J Respir Crit Care Med 2018; 198: 1130-1139.

. Hangaard S, Helle T, Nielsen C, et al. Causes of misdiagnosis of

chronic obstructive pulmonary disease: a systematic scoping
review. Respir Med 2017;129: 63-84.

Llordés M, Jaén A, Aimagro P, et al. Prevalence, risk factors
and diagnostic accuracy of COPD among smokers in primary
care. COPD 2015; 12: 404-412.

Spyratos D, Chloros D, Michalopoulou D, et al. Estimating the
extent and economic impact of under and overdiagnosis of
chronic obstructive pulmonary disease in primary care. Chron
Respir Dis 2016; 13: 240-246.

Hill K, Goldstein RS, Guyatt GH, et al. Prevalence and
underdiagnosis of chronic obstructive pulmonary disease among
patients at risk in primary care. CMA/ 2010; 182: 673-678.
Gershon AS, Thiruchelvam D, Chapman KR, et al. Health
services burden of undiagnosed and overdiagnosed COPD.
Chest 2018; 153: 1336-1346.

Fisher AJ, Yadegarfar ME, Collerton J, et al. Respiratory health
and disease in a UK population-based cohort of 85 year olds:
The Newcastle 85+ Study. Thorax 2016; 71: 255-266.
Spero K, Bayasi G, Beaudry L, et al. Overdiagnosis of COPD in
hospitalized patients. Int | Chron Obstruct Pulmon Dis 2017;
12:2417-2423.

Stafyla E, Kotsiou OS, Deskata K, et al. Missed diagnosis
and overtreatment of COPD among smoking primary care
population in Central Greece: old problems persist. Int / Chron
Obstruct Pulmon Dis 2018; 13: 487-498.

Minasian AG, van den Elshout FJ, Dekhuijzen PN, et al. COPD
in chronic heart failure: less common than previously thought?
Heart Lung 2013; 42: 365-371.

Roberts CM, Abedi MK, Barry JS, et al. Predictive value of
primary care made clinical diagnosis of chronic obstructive
pulmonary disease (COPD) with secondary care specialist
diagnosis based on spirometry performed in a lung function
laboratory. Prim Health Care Res Dev 2009; 10: 49-53.
Zwar NA, Marks GB, Hermiz O, et al. Predictors of accuracy of
diagnosis of chronic obstructive pulmonary disease in general
practice. Med J Aust 2011; 195: 168-171.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Lacasse Y, Daigle JM, Martin S, et al. Validity of chronic
obstructive pulmonary disease diagnoses in a large
administrative database. Can Respir/ 2012; 19: e5-€9.

. Starren ES, Roberts NJ, Tahir M, et al. A centralised respiratory

diagnostic service for primary care: a 4-year audit. Prim Care
Respir) 2012;21: 180-186.

Walters JA, Walters EH, Nelson M, et al. Factors associated
with misdiagnosis of COPD in primary care. Prim Care Respir ]
2011; 20: 396-402.

Queiroz MC, Moreira MA, Rabahi MF. Underdiagnosis of
COPD at primary health care clinics in the city of Aparecida
de Goiania, Brazil. / Bras Pneumol 2012; 38: 692-699.
Heffler E, Crimi C, Mancuso S, et al. Misdiagnosis of asthma
and COPD and underuse of spirometry in primary care
unselected patients. Respir Med 2018; 142: 48-52.
Lamprecht B, Schirnhofer L, Kaiser B, et al. Subjects with
discordant airways obstruction: lost between spirometric
definitions of COPD. Pulm Med 2011; 2011: 780215.
Schermer TR, Smeele 1), Thoonen BP, et al. Current clinical
guideline definitions of airflow obstruction and COPD
overdiagnosis in primary care. Eur Respir] 2008; 32: 945-952.
Garcia-Rio F, Soriano B, Miravitlles M, et al. Overdiagnosing
subjects with COPD using the 0.7 fixed ratio: correlation
with a poor health-related quality of life. Chest 2011; 139:
1072-1080.

Wang Y, Xiao W, Ma DD, et al. Predicted lower limit of
normal reduces misclassification risk of airflow limitation in
asymptomatic elderly never-smokers. Chin Med J 2013; 126:
3486-3492.

Steinacher R, Parissis JT, Strohmer B, et al. Comparison
between ATS/ERS age- and gender-adjusted criteriaand GOLD
criteria for the detection of irreversible airway obstruction in
chronic heart failure. Clin Res Cardiol 2012; 101: 637-645.
van Dijk W, Tan W, Li P, et al. Clinical relevance of fixed ratio vs
lower limit of normal of FEV1/FVCin COPD: patient-reported
outcomes from the CanCOLD cohort. Ann Fam Med 2015; 13:
41-48.

Bellia V, Battaglia S, Catalano F, et al. Aging and disability affect
misdiagnosis of COPD in elderly asthmatics: the SARA study.
Chest 2003; 123: 1066-1072.

Brodersen J, Schwartz LM, Heneghan C, et al. Overdiagnosis:
what it is and what it isn’t. BMJ Evid Based Med 2018; 23:
1-3.

Brodersen J, Schwartz LM, Woloshin S. Overdiagnosis: how
cancer screening can turn indolent pathology into illness.
APMIS 2014; 122: 683-689.

Global Initiative for Chronic Obstructive Lung Disease
(GOLD). Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Pulmonary Disease. 2019.
Available from: http://goldcopd.org/

Guirguis-Blake JM, Senger CA, Webber EM, et al. Screening for
chronic obstructive pulmonary disease: evidence report and
systematic review for the US Preventive Services Task Force.
JAMA 2016; 315: 1378-1393.

ZhouY, Zhong NS, Li X, et al. Tiotropium in early-stage chronic
obstructive pulmonary disease. N Engl | Med 2017; 377:
923-935.

Dobler CC, Harb N, Maguire CA, et al. Treatment burden should
be included in clinical practice guidelines. BM/ 2018; 363:
k4065.

Breathe | March 2019 | Volume 15 | No 1 m



http://goldcopd.org/

