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ABSTRACT  Chronic obstructive pulmonary disease (COPD) is a common disease leading to further
morbidity and significant mortality. The first step for any condition is to make the appropriate diagnosis,
and spirometry barriers abound in practice around the world. It is tempting to undertake mass screening
on all smokers to detect COPD. While this would pick up cases of COPD, results of studies of its effect on
COPD end-points such as exacerbations, hospitalisations and mortality are disappointing. As such,
aggressive case finding of COPD by screening for symptoms that patients may not themselves perceive is
very important in primary care, with subsequent spirometry defining the diagnosis.

We also have to separate out population screening from individual patient interactions. Performing
spirometry, even on a truly asymptomatic patient, may allow earlier diagnosis and modification of risk
factors such as smoking (mostly) and exacerbation risk. It also recognises patients with early disease who
are at high risk of comorbidities such as cardiac illness, such that appropriate treatment strategies can be
implemented. Making a diagnosis, and even the fact of worrying about such a diagnosis, can affect the
motivational level of the individual patient to cease smoking; all patients should of course be counselled to
stop smoking. As such, consider the individual patient in front of you for unrecognised symptoms and
therefore unrecognised illness, as making a diagnosis earlier can allow the institution of care, including
smoking cessation, vaccination, bronchodilators and comorbidity management.

Introduction

Chronic obstructive pulmonary disease (COPD) is a condition worthy of more attention due to its
prevalence in the general population, estimated to be ~1% across all ages, rising steeply to 8-10% or more
in individuals aged >40 years [1], and the fact that it is projected to be the third leading cause of death by
2020 [2]. Growth in COPD continues due to the rapidly increasing smoking rates in developing countries
in addition to the ageing population in developed countries. There is considerable overdiagnosis [3] as well
as misdiagnosis [4], but perhaps the major issue is that of underdiagnosis, rates of which are substantially
higher than those reported for high blood pressure, hypercholesterolaemia and other chronic diseases.
Screening for an early diagnosis of COPD is feasible and different models have been suggested. COPD
screening can be compared with screening programmes for hypertension [5] and hyperlipidaemia.
Initiatives targeting these conditions have greatly reduced deaths from acute myocardial infarction or
stroke in the USA. To date, the data have for COPD been more equivocal, and so have not resulted in the
widespread implementation of similar screening for COPD in most health economies.
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Smoking cessation is by far the most important secondary prevention intervention for patients found to
have COPD; among other health benefits, it leads to a sustained small improvement in the level of forced
expiratory volume in 1 s (FEV1) in smokers [6] and reduces the rate of decline to that of nonsmokers [7].
Pharmaceutical intervention is only of limited benefit in severe airway obstruction and does not affect the
progression of disease to a relevant extent [8]. Other interventions stimulated by COPD diagnosis which
may be of value include supported lifestyle changes such as improvements in exercise and diet, appropriate
vaccinations and pulmonary rehabilitation. As COPD is a clear marker of its multiple comorbidities,
aggressive management of these could prevent related negative outcomes. For instance, statins have shown
an effect on all-cause mortality rates of patients with COPD [9]. These factors should all reduce both the
personal and societal burden of the disease, but despite substantial effort and investment, the
implementation of quality spirometry, the essential test in COPD diagnosis, is deficient because of
multiple barriers [10] and limitations [11].

Why screen?

Screening is only justified if there is evidence of underdiagnosis and evidence of clinical and economic
benefits from early diagnosis. There continues to be underdiagnosis of COPD for a variety of reasons.
Often smokers with early disease and only mild airflow limitation have few symptoms or poor perception
of their symptoms. Many will have such inactive lifestyles that they fail to appreciate the extent of their
declining exercise tolerance. They often attribute symptoms such as cough, dyspnoea and sputum as a
normal consequence of smoking. In addition, they are often concerned that they will receive the response
“Well, then quit smoking” from their well-meaning physicians. In addition, physicians may miss some
subtle early signs, such as frequent respiratory infections.

Experts suggest that we should look for early disease, but current guidelines favour targeted case finding
rather than population screening.

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) [12] states “A diagnosis of COPD
should be considered in any patient who has dyspnoea, chronic cough or sputum production, and a
history of exposure to risk factors”.

The UK national strategy [13] describes “early recognition of disease ... through opportunistic and
systematic case finding and better recognition of signs and symptoms by healthcare professionals
especially those in primary care and by the population itself”.

This is all complicated by the way COPD can be viewed in early disease. Patients may be “asymptomatic”,
but often have symptoms which they dismiss as being attributed to other factors such as ageing, smoking
or fitness levels [14]. Studies have shown clearly that patients with undiagnosed GOLD stage 1 COPD will
have signs of impaired quality of life and reduction in activities of daily living [15]. These can proceed to
lifestyle changes that cause deconditioning, social isolation and subsequent effects on mood [16] and
anxiety [17]. Symptoms may be nonspecific [18] (cough, sputum or chest infections), which may delay the
diagnosis. Exacerbations, which clearly reduce lung function, particularly early in the disease [19], do
occur in those with mild disease [20], and are often unreported [21] or may result in multiple health
encounters that are labelled as being due to a respiratory tract infection and treated with antibiotics.

Loss of lung function seems to be most marked early in the disease, a further reason why making an
earlier diagnosis has the potential to impact strongly. In fact, it seems that most lung function is lost in
“mild” disease [22]. Therefore, to have an impact on the natural history of COPD, it is logical to look at
the effects of treatment in the earlier stages [23] and “screen” for earlier disease.

There is evidence to show that having reduced FEV1 in COPD is in itself a marker of cardiovascular
outcomes. A reduced FEV1 is a marker for cardiovascular mortality independent of age, sex and smoking
history [24]. This would show the potential value of screening for COPD to ascertain cardiovascular risk.

What is screening?

The World Health Organization’s criteria for screening [25] specify that the condition sought should be an
important and treatable health problem in which the natural history is well understood and for which
there is an agreed policy on whom and how to treat. There should be an acceptable and available test for
diagnosis and resources to treat the condition, and an economic balance in the cost of finding a case
related to the medical expenditure as a whole.

It must be recognised that there are negative aspects to screening. It is possible that issues that would
never be of clinical concern might be identified. This could cause significant patient stress in dealing with
a “disease” that would not have affected them, and would probably lead to increased healthcare costs. In
addition, a negative screen could cause a false sense of security and allow continued “bad” behaviours,
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such as smoking, in a population. Treatments may have side-effects, which would be unfortunate if the
treatment was truly not necessary.

While there are known treatments for COPD, their applicability to patients in the early stages of COPD
with only mild airflow limitation is less clear. The diagnosis in this condition is solely based on spirometry,
which still have limitations in addition to the numerous barriers. Unfortunately, there is a paucity of
evidence that spirometry in early disease will lead to smoking cessation [26]. All smokers should be
supported to quit regardless of their disease status. It is possible that efforts to make an early diagnosis will
use resources that could be better suited to dealing with people with symptomatic disease [27].

Furthermore, screening must be performed in the correct populations, to adequately assess results.
Screening tools are available, which cover several key factors, e.g. the COPD Population Screener
Questionnaire [28], the Lung Function Questionnaire [29] and the Canada Lung Health Test [30];
however, depending on the populations being screened different variables must be considered [31], such as
prenatal maternal smoking, low birthweight, postnatal tobacco exposure and childhood respiratory
infections, which could further the precision of screening in primary care settings.

Possible screening errors

Current COPD guidelines, such as the GOLD workshop report, use a fixed FEV1/forced vital capacity
(FVC) value (0.70) to define airway obstruction, and FEV1 % predicted to classify COPD severity. This
approach leads to a significant percentage of false-positive diagnoses of mild and moderate COPD.
Expressing FEV1 as a % predicted value can introduce a bias: small people, elderly people and especially
small elderly people who are in good respiratory health will be incorrectly identified as having an
abnormally low FEV1. The use of the lower limit of normal for the FEV1/FVC ratio instead of a fixed
value of 0.70 is be a possible step towards a more accurate evaluation of early airway obstruction. Other
conditions can potentially lead to a reduced ratio, such as cystic fibrosis or other pulmonary conditions,
emphasising the need for a clinical perspective in addition to spirometry [32].

Our current view of COPD as a prospective predictable worsening disease has recently been challenged by
work that shows that as many as half of patients with physiological COPD undergo a rapid decline, but
the other half have always had poor lung function [33].

What is the evidence for screening for COPD?

The most recent intensive review is from the US Preventive Services Task Force [34], which stated that
there is no evidence to support identifying asymptomatic patients, as there are no definitive treatment
benefits to doing so, and that “whole-population screening for COPD using spirometry has no net
benefit”. They estimated that only one exacerbation (a key driver in COPD costs) could be prevented by
screening 455 adults aged 60-69 years using spirometry.

That said, is there any evidence that diagnosing COPD can improve smoking cessation rates, which is the
single most important factor in preventing the progression of the illness? Most studies have been negative
[35-37]; there have been a few positive trials [38-40]. In addition, despite concerns, there is no evidence that
false reassurance in smokers with normal spirometry adversely dampens their motivation to quit if present.

Screening infers that if there is a positive test result, there is something we can do about it. Benefits of
early diagnosis can include vaccination to prevent exacerbations, recommendation of regular exercise [41],
more aggressive management of comorbidities and potentially even pharmacotherapy to reduce the rate of
loss of lung function [42]. Making a firm diagnosis may allow identification of exacerbations of COPD as
opposed to respiratory tract infection and encourage preventative measures to help prevent the more
aggressive loss of lung function that exacerbations are known to cause [19].

Aggressive management of comorbidities is worthwhile, as the incidence of early vascular disease is
increased in people with COPD compared with smokers without COPD or nonsmokers [43].

What do patients think?

Patients may not desire assessment of hitherto undiagnosed and asymptomatic disease. They may not be
looking for firm diagnosis, and there are certainly many different patient types in this regard. In fact, some
get upset about being, in their opinion, patronised. Patients say things like “I don’t mind damaging my
own body” [44]. Some qualitative work has been undertaken on smokers. A structured interview of 205
smokers motivated to quit who were found to have mild COPD in a screening study in the Netherlands
and Belgium were asked their opinions on the making of a new diagnosis of COPD. Interestingly, 86%
agreed that performing spirometry on heavy smokers is a good idea to raise awareness of the negative
effects of smoking and that it might help prevent further disease and decrease smoking rates. 15% felt that
it interfered with their freedom of choice [45].
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What do physicians think?

Primary care physicians are already under significant pressures of time, patient numbers and
multimorbidity and have enough trouble dealing with the problems that patients present to them. They
may feel that they do not need to “look for more work” or that they do not have the skills or capacity in
spirometry to perform this kind of screening. Thus, it this was concluded that better local resources and
compensation for extended consultation times with better understanding of COPD would be needed [46].

Other qualitative work tackles these issues head on. There is value to recognising that there are a lot of
missed diagnoses and that interventions could be improve quality of life and prevent loss of lung function.
However, there are concerns that patients may be frightened by a new diagnosis, by stigmatisation and by
lack of treatment to change the condition, and about possible extra cost to healthcare systems. It was
concluded that properly resourced and supported case finding of patients who recognise that they have
symptoms attributable to COPD could show benefits [47].

Can case finding work?

Database studies have shown that patients can be identified retrospectively using database searches. In one
study of 8000 newly diagnosed COPD patients, 75% had been treated recently with antibiotics, 35% with
oral steroids and 55% with B-agonists [48] in the previous 5 years. Another database trial has shown that
most patients assessed had a lower respiratory consultation (86%) and treatment (68%) in the 5 years prior
to diagnosis [49]. Simple office evaluations targeting early symptoms can be effective. A written invitation
and questionnaire focused on risk factors and symptoms has been proven to be effective in an early
detection programme [50]. Positive questionnaires with subsequent spirometry or the use of a pocket
spirometer have also been shown to be effective [51, 52].

In another study, patients were randomised to either a targeted case-finding group or a routine care group.
Eligible patients were ever-smokers aged 40-79 years without a previously recorded diagnosis of COPD.
Patients in the targeted case-finding group were further randomly assigned (1:1) via their household to
receive either a screening questionnaire at the general practitioner (GP) consultation (opportunistic) or a
screening questionnaire at the GP consultation plus a mailed questionnaire (active). Respondents reporting
relevant respiratory symptoms were invited for post-bronchodilator spirometry. The percentage of newly
detected COPD cases was higher in the active case-finding than in the opportunistic case-finding group.
Importantly, active case finding was more cost-effective than opportunistic case finding [53].

What about the individual patient in front of you?

There is clear evidence that population screening of truly asymptomatic smokers using spirometry to make
a diagnosis of COPD is not cost effective. This kind of population screen, while not currently sanctioned,
does occur daily in primary care, with patients being tested routinely for diabetes and hyperlipidaemia.
The risk of developing COPD in a smoker is estimated at ~25% [54]. What is the pick-up rate for elevated
lipids needing treatment in most of the patients who have them tested? There are no studies of
dyslipidaemia screening in young adults [55], but the current US Preventive Services Task Force
recommends that screening begins at age 35 years in all males and at 20 years for males and females at
risk for coronary heart disease, despite the fact that they do not recommend treatment until the age of 40
years. What about the rates of screening of people who have an abnormal level of thyroid stimulating
hormone who present with nonspecific fatigue? (Guidelines for thyroid screening are ambivalent in this
regard [56].) In Canada, adults at low to moderate risk of diabetes are screened routinely for type 2
diabetes, yet Canadian recommendations advise no routine screening for type 2 disease [57].

In that case, why should we in respiratory healthcare apologise for considering screening for an expensive,
severe, life-limiting disorder? The point may be somewhat moot, as the definition of COPD was changed
in the new GOLD guidelines released in November 2016 [12]. The new definition includes symptoms as
part of the diagnosis, so by definition we cannot screen for COPD if there are no symptoms. However, we
can screen for airflow limitation, which changes the description, but probably not the discussion.

Most patients who claim to be asymptomatic are probably truly symptomatic upon full and holistic
assessment. Patients with mild COPD have often changed their lives to prevent experiencing symptoms:
they walk less, do less and have a poorer quality of life. The secret is to uncover these symptoms by asking
the right questions. Asking a patient to compare their current activity to what they were doing a few years
ago may provide insight.

In addition, making an early diagnosis of COPD can allow the earlier introduction of preventative
medication for conditions that complicate earlier disease, such as coronary artery disease and depression.
There is evidence that ~1% of COPD patients develop lung cancer every year, which may be associated
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with genetic susceptibility to cigarette smoke; here is a potential opportunity to screen and reduce lung
cancer deaths [58].

Smoking cessation is all about the motivation of the individual patient. If you feel that a motivation can be
related to identifying a currently unrecognised condition in the patient, it behoves you to explore the issue
further. So, without advocating population screening, it might still be appropriate to “screen” the patient in
front of you. Don’t apologise for it: money is currently being spent much more ludicrously with lesser
outcomes in our healthcare systems.

Conclusion

The evidence shows that although population screening of all smokers for COPD using spirometry finds
disease, it does not change outcomes cost effectively. However, physicians treat individual patients, and
“screening” for unrecognised symptoms using, for example, the Canada Lung Health Test followed by
spirometry for an accurate diagnosis is effective to establish an earlier diagnosis of COPD, for which treatment
can have considerable impact. This happens for many other diseases in daily care; maybe we should rethink?
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