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Summary

Chronic obstructive pulmonary disease (COPD) is an important cause of morbidity and mortality worldwide, yet it remains significantly
under-diagnosed. Systematic and opportunistic case-identification efforts in primary care, using questionnaires, careful assessment to
identify symptoms, and follow-up spirometry, might improve diagnosis rates and enable earlier detection and management of COPD.

The aims of spirometry performed for case-identification purposes are to exclude those patients with symptoms but normal lung function
and identify those who require more complete investigation for COPD, including ‘diagnostic standard’ spirometry. Among patients with
a confirmed diagnosis of COPD, spirometry monitoring is useful in identifying those with rapid deterioration in lung function who require
further assessment. Spirometry in primary care can also support patient education and may encourage smoking cessation and treatment

adherence.
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Introduction

Chronic lung disease — predominantly asthma and chronic
obstructive pulmonary disease (COPD) — is recognised as a
significant cause of morbidity and mortality worldwide. The
prevalence of COPD and its associated burden of disease is
predicted to increase during the next 20 years, mainly due to
population ageing and the global smoking epidemic.’

In many regions, a trend has emerged towards increased
primary care-based management of chronic respiratory
diseases, with the aims of enabling earlier diagnosis,
increasing patients’ access to care within their community,

reducing the overwhelming burden on hospital facilities, and
better integrating care provided by different health services.
Spirometry enables the primary care health professional to
make an objective measurement of airflow limitation and the
degree to which it is reversible, and is an important tool for
accurate diagnosis and effective management of chronic
respiratory diseases including asthma and COPD."® However,
spirometry remains underused in primary care.”' Barriers to
performing spirometry in community settings include lack of
access to calibrated spirometers, inadequate training in
performing spirometry, lack of quality-control systems to
ensure accurate results, and inadequate interpretation skills
among health professionals performing the test.™"
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Spirometry in primary care

The International Primary Care Respiratory Group (IPCRG)
Subcommittee on Spirometry met recently to develop
recommendations for the appropriate use of spirometry in the
diagnosis and management of COPD in primary care, and to
consider how primary care doctors might be better equipped
to use this valuable clinical tool. Consensus among the
writing group was developed over an 18-month discussion
period that included further debate during two meetings of
the IPCRG Research Subcommittee and four teleconferences.

The IPCRG's goals for spirometry in primary care are to
improve operator skills to achieve an acceptable technical
standard and to improve clinicians’ skills in interpreting test
results in the context of the patient’s signs and symptoms.
The subcommittee identified the following as key steps
towards achieving these goals:

e defining the roles of spirometry in case-identification,
diagnosis, disease monitoring and patient education in
COPD

e setting standards for ‘diagnostic spirometry’

e setting spirometry standards for COPD case-identification
and disease monitoring

e developing training and certification requirements for
spirometry in primary care.

In view of the limitations of current evidence, the IPCRG
aims to stimulate debate and challenge current thinking
about effective COPD diagnosis and management in primary
care. This has been undertaken within the context of current
evidence-based international guidelines for the management
and diagnosis of COPD. Hence, we have not attempted to re-
examine these evidence-based statements.

COPD case-identification

COPD remains significantly under-diagnosed,'? with diagnosis
commonly missed or delayed until disease is advanced. A
growing body of evidence suggests that early detection of
airflow limitation and intervention for smoking cessation can
delay lung function decline, reduce the burden of COPD
symptoms, and improve patients’ quality of life.”>"* Therefore,
widespread screening would have the potential to detect the
disease at an early stage and improve outcomes through
smoking cessation and other proven interventions.®"
However, at present there is insufficient evidence to
recommend mass spirometry screening for asymptomatic
people. Further research is needed to clarify the benefits and
appropriate methods of screening for COPD."™"

Targeted, systematic case-identification in primary care
has been proposed as a strategy to improve diagnosis rates
and enable early detection and management, including
aggressive smoking cessation efforts.'>'®'® Primary care
encounters also enable opportunistic preliminary assessment
of people who present with respiratory symptoms and risk
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Figure 1. An approach to COPD case-identification i
primary care.

OPTION A OPTION B
COPD risk IPCRG COPD
evaluation risk evaluation
questionnaire questionnaire
positive (See positive (See
Table 1) P Table 1)

Case-identification
spirometry
Smokers aged S:EV1 <80% predicted v ,
» mokers age
35 and over "| FEVA/FVC <0.8 (80%) 25 and o
or
FEV4/FEVg <0.8 (80%)
Symptoms
suggestive of Symptoms
COPD suggestive of
COPD

Diagnostic
spirometry

*Patients aged 30 and over if high risk (e.g. family history of COPD,
occupational or environmental risk, smoker since childhood)

The possibility of COPD should be considered in all patients with a long-term
history of exposure to risk factors, all those with a clinical history suggestive of
COPD, and all those with a positive questionnaire result. Multiple protocols for
investigating the possibility of COPD in at-risk patients are appropriate in
primary care, depending on the setting and resources available. Where a full
spirometry service is readily available, immediate diagnostic spirometry might be
appropriate. In other settings, opportunistic case-identification spirometry may
enable the primary care health professional to identify those who require further
investigation. Regardless of the initial steps taken to rule out COPD, patients
with abnormal findings on spirometry or symptom questionnaire will require full
diagnostic spirometry, performed to internationally acceptable standards.
Diagnostic spirometry must include post-bronchodilator testing.

factors such as smoking. The IPCRG currently recommends
that all patients over 35 years old should be evaluated for
their risks of developing COPD (see Figure 1), either by taking
a history using validated screening questionnaires based on a
combination of risk factors and symptoms (see Table 1),%
‘case-identification’ spirometry as described below, or
standard diagnostic spirometry. Diagnostic spirometry should
be offered to patients who have symptoms and risk factors, a
positive screening questionnaire, or those who are not
excluded by case-identification spirometry.

The aims of spirometry performed for case-identification
purposes are to exclude those with normal lung function and
identify those who require more complete investigation for
COPD. In this context, spirometry protocols and standards will
differ from those of spirometry performed for the purpose of
achieving a definitive diagnosis.?' For case-identification, it is
acceptable to perform a less specific but relatively sensitive
test — that is, to proceed by exclusion. Suitable spirometry
parameters are forced expiratory volume in one second
(FEV1), ratio of FEV1 to forced vital capacity (FVC), and ratio of
FEV1 to forced expiratory volume in 6 seconds (FEVe). The
IPCRG proposes the following spirometry criteria for
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Table 1. Questionnaire for evaluating risk of COPD in
primary care.

Patient characteristic Value Score
Age (years) 35-49 0
50-59 4
60-69 8
>70 10
Smoking (pack—years)* 0-14 0
15-24 2
25-49 3
> 50 7
Body mass index (kg/m?) <25.4 5
25.4-29.7 1
>29.7 0
Presence of cough that is affected Yes 3
by weather No 0
Sputum production in absence of a cold Yes 3
No 0
Sputum production when first waken Yes 0
each morning No 3
Wheezing Sometimes/often 4
Never 0
History/presence of allergies Yes 0
No 3

Adapted from reference 20 with permission

Available at http:/Awww.theipcrg.org/resources/resources_diagnostics.php
*Average number of packs (20 cigarette) smoked per day multiplied by
number of years of smoking

Scoring: a total score of 17 or higher indicates increased risk that the person
has COPD.

identifying symptomatic patients in whom the possibility of
COPD cannot be excluded and who therefore require further
diagnostic assessment for COPD (where available):

- FEV1 = 80% predicted value

or

- FEV1/FVC < 0.8 (80%)

or

- FEV1/FEV6 < 0.8 (80%)

The IPCRG emphasises that these cut-points do not
represent diagnostic standards for the presence of
obstruction, but rather they serve as exclusion criteria.
Patients with an FEV1 value > 80% predicted or an FEV1/FVC
ratio >0.8, in the absence of symptoms, are unlikely to have
COPD. The rationale for including a ratio of FEV1/FVCs of <
0.8 rather than 0.7, and an FEV1 cut-point of 80%, is that
underestimation of either FVC or FEVs can result in a relatively
normal ratio. The IPCRG emphasises that ‘case-identification’
spirometry must not replace standard diagnostic spirometry,
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which must be performed according to internationally
accepted standards set by the European Respiratory Society
(ERS) and American Thoracic Society (ATS).”™ In some primary
care settings, this might involve referral to specialist
spirometry services. The clinical context of symptoms and
exposure to COPD risk factors must be considered for all
patients with demonstrated airflow limitation, including the
elderly.

Diagnostic spirometry

The IPCRG fully endorses international guidelines for the use
of spirometry in the diagnosis of respiratory disease.
Spirometry is a useful diagnostic tool in primary care, with
major roles in distinguishing respiratory from non-respiratory
causes in the investigation of shortness of breath,
discriminating between reversible and non-reversible airflow
limitation, and in making the diagnoses of COPD and asthma.
Diagnostic spirometry should be conducted according to
internationally agreed standards."™

Spirometry is an essential investigation to confirm the
clinical diagnosis of COPD as well as a useful investigation in
assessing severity."*® Spirometry is also an important
investigation in confirming the clinical diagnosis of asthma
and evaluating asthma severity and pattern of airflow
limitation.>’

Diagnostic criteria for COPD set by the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) are based on the
finding of an FEV4/FVC ratio less than 0.7 when measured
after administration of an inhaled bronchodilator.” However, it
has been acknowledged that reduction in lung function due
to ageing may affect the diagnostic accuracy of these
measures in older patients." Criteria for the diagnosis of
airflow limitation in the elderly are currently under review,
and alternative cut-points, such as the bottom 5% of the
normal population distribution for FEV1/FVC ratio by age
category (i.e. 'lower limit of normal’), are being assessed by
an international working group.' Whilst this evidence has not
yet been fully established in international guidelines, we have
made our recommendations based on current guidance.

Disease monitoring
In addition to its diagnostic uses, spirometry is a valuable
primary care clinical tool for monitoring some respiratory
conditions. In patients with asthma, objective assessment of
lung function by spirometry (or by using a peak flow meter) is
an important component of the assessment of disease
control, response to treatment, and the ongoing assessment
of disease severity, as well as a useful tool in the investigation
of acute episodes.>’

In patients with COPD, spirometry has a limited role in
assessing treatment response, because spirometric
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Figure 2. An approach to spirometry-based disease

monitoring in primary care.

Option 1. Monitoring spirometry
(simple protocol)
Measure FEVy at least once per year*

¥

> 200 mL fall in FEV1 compared with
recent personal best**

Full spirometry (ATS/ERS standards')
or specialist assessment

' Option 2.

> 250 mL fall in FEV1 compared with ‘ Monitoring
recent personal best* spirometry

' (standard protocol)

At least once
each year

Specialist assessment

ATS/ERS: American Thoracic Society and European Respiratory Society

*Schedule spirometry when patient clinically stable (not during
an exacerbation)

**Personal best measured during past 18 months during a period
of clinical stability

parameters do not generally correlate well with disease
severity or control as perceived by patients — although it may
be more responsive in those with a lesser degree of lung
function impairment.

Spirometry may have a more useful role in identifying
patients with substantial deterioration in lung function who
may require specialist assessment. Ideally, in line with
international guidelines, spirometry performed to diagnostic
standards should be repeated yearly for all patients with
COPD and twice yearly for those with very severe disease.
Since this is often not feasible in primary care practice, the
IPCRG proposes that the following simple protocol could be
used to identify patients with rapid deterioration in lung
function who require further investigation:

e Measure FEV1 annually during a period of clinical stability.
e If undertaken with a simple spirometer without a
flow—volume loop, and the reading is 200 mL or more
below the person’s recent best result (recorded when
clinically stable during the previous 18 months), perform

or arrange full spirometry (Figure 2).

e A fall of 250 mL or more on spirometry performed to

ATS/ERS diagnostic standards indicates the need for
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additional care (e.g. increased smoking cessation support
and referral for radiography, assessment of alphal-
antitrypsin and/or specialist care). These cut-points have
been arbitrarily selected to allow for normal intra-
individual lung function variability, operator variability and
the limits of device accuracy.

Spirometric parameters are proving useful as components
of risk scores for COPD such as the Body-Mass Index, Airflow
Obstruction, Dyspnea, and Exercise Capacity (BODE) Index?
and the Dyspnoea Scale, Airflow Obstruction, Smoking Status
and Exacerbations (DOSE) Index, which reliably predicts
patient-centred outcomes including hospital admissions and
use of after-hours medical services.”? In asthma, spirometric
measures are included in comprehensive criteria for disease
control, such as the Asthma Control Questionnaire.?
Spirometry is also used in the monitoring of some inhaled
medications to detect medication-induced bronchospasm or
inflammation.

Further research is needed to understand the relationship
between COPD and common co-morbid conditions such as
cardiovascular disease and diabetes, and to define the role of
lung function monitoring. Pulmonary involvement in diabetes
is increasingly reported,”* and may have important
consequences if patients have co-morbid COPD. Routine
spirometry to monitor lung function may therefore be useful
in the care of patients with diabetes, particularly those who
smoke. Vigorous smoking cessation intervention is central to
primary care-based management of any chronic disease.

Discussing the spirometry result with the patient can
support self-management education by encouraging smoking
cessation, treatment adherence and other lifestyle
modifications.* These efforts can be reinforced by using tools
such as the Fletcher—Peto plot of lung function decline in
COPD due to smoking,® the Primary Care Respiratory
Calculator (developed by the University of Adelaide and
available at http://doctorwidget.com), or “estimated lung
age”.*®

Standards for spirometry in primary care
Spirometry performed after administration of a short-acting
bronchodilator (ideally in conjunction with pre-bronchodilator
readings) is essential to confirm irreversible airflow
obstruction in the diagnosis of COPD.

Device standards

The IPCRG recommends that all spirometers used in primary
care should be robust, easy to clean and calibrate, and have
the capability to measure FEV1, FEVe (alternatively FVC or VC),
either estimated FEV1/FEVs or FEV4/FVC, and forced
expiratory time (where FVC is used). Ability to measure FEV4
accurately is an essential requirement because it is the most
reliable parameter for assessing airflow limitation, is subject
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Table 2. Standards for spirometers used in primary care.

Essential

Measures mandatory parameters:

e FEVq

e FEVe or FVC

e Estimated FEV1/FEVe or estimated FEV1/FVC
e Forced expiratory time

Complies with minimum ATS/ERS technical criteria for acceptable
tests and session repeatability®

Flow-volume loop and/or volume-time curve displayed during
the manoeuvre

Reliable and robust device (as demonstrated by in vivo studies)
Easy to perform an accuracy check

Simple cleaning and maintenance

Report on reproducibility of manoeuvres provided

Error report in clear and simple language, including suggestions
to improve technique

Optimal (in addition to essential standards)

Provides LLN for FEV4, FVC, FEV1/FEVs, FEV1/FVC as well as
predicted mean values

Software for estimation of FEV1 reversibility

Peak expiratory flow or forced expiratory time (as indicator of
correct spirometry manoeuvre if no FVC or FEVs is available to
calculate extrapolated volume)

Links to other software including patient records

Error messages appear automatically in the following situations

(as a minimum):

e Slow start — message (e.qg. Blow hard and fast right from the
start) triggered when back extrapolation volume > 150 mL or
5% (whichever greater) and/or time to PEF >120 milliseconds

e Cough detected during the first second of the forced
expiration manoeuvre

e Premature stop — message (e.g. Keep blowing out for
longer) triggered when a rapid cessation of flow detected or
no plateau or FET < 6 seconds (< 3 seconds for children
under 1 years)

ATS/ERS: American Thoracic Society and European Respiratory Society Task
Force; LLN: lower limit of normal (i.e. the bottom 5% of the normal
distribution observed in the healthy reference population); PEF: peak
expiratory flow

to low intra-individual variability, is the basis for reversibility
tests, and is also important for disease staging. A reliable,
precise and accurate measurement of FEVs or FVC is essential
too, since the ratio FEV1/FVC or FEV1/FEVe is critical in
determining airflow obstruction. Reference values for each
parameter should be relevant to the local population.

Forced expiratory time is relevant only when attempting to
avoid underestimation of FVC in adults. In patients with
severe airflow obstruction, measurement of slow inspiratory
vital capacity provides a better index of true vital capacity
than FVC.

For spirometry to be clinically useful, the operator must
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have immediate access to feedback on the technical quality of
the manoeuvre, either in the form of a clearly worded
message or a visual display of volume-time curve and/or
flow-volume loop during the manoeuvre. A graph of the
volume—-time curve and/or flow-volume loop should also be
available after the test session. Before assessing the readings
obtained, the operator should judge whether or not the
manoeuvre was acceptable (e.g. rapid start of exhalation, free
of significant artefact). Whichever method is used, the
experience and dedication of the person administering the
test is important in detecting and correcting manoeuvre
errors.

Hand-held spirometers are acceptable for the purposes of
case-identification or medical review in primary care. Table 2
sets out proposed standards for spirometers used in primary
care for case identification and diagnosis of COPD, in world
communities with differing access to spirometry equipment.
Operator standards
Primary care health professionals will require appropriate
training and standards to enable them to use spirometry as an
effective  clinical tool. A number of IPCRG member
organisations currently provide training and/or formal
certification = (see  http://www.theipcrg.org/links/links_
copd.php).

Table 3 provides some suggested remedies for the most
common errors in performing spirometry.

Discussion

Increased use of spirometry in primary care, performed to
appropriate standards, is expected to increase rate of
detection of COPD and enable earlier intervention (e.g.
smoking cessation) with the aims of improving patients’
health status, reducing the rate of lung function decline,*® and
reducing the risk of adverse events such as exacerbations.
While the use of spirometry in mass population screening
remains controversial,’** its use in targeted case-
identification is feasible in most primary settings.

While there is little current evidence that patients would
benefit from early diagnosis of asymptomatic COPD, earlier
diagnosis of clinical COPD has several potential benefits. At
present, patients with undiagnosed COPD experience
significant symptoms and compromised quality of life. Many
of these people also consult primary care physicians during
exacerbations, and if not correctly diagnosed may end up
being inappropriately treated. Once COPD is diagnosed,
primary care doctors are well placed to manage and even
prevent COPD exacerbations by applying evidence-based
guidelines. Although as yet unproven, appropriate drug
treatment might achieve a small reduction in the rate of
decline of FEV1.%®

The potential benefits of early diagnosis of lung function
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Table 3. Common problems in performing spirometry and solutions.

Problem type Remedy

Technical skill 3
(e.g. early stops, lack of .
maximal forced effort, slow

starts, coughs, interrupted

flow) o

for accuracy check.

Training in use and interpretation (basic training sufficient for case-identification spirometry)
Operators should practice performing the manoeuvre to reinforce and improve skills, and act as control

Automatic feedback and technical error messages from machine should be provided — ideally with

sound and in plain language (See Table 2)

Interpretation o
(e.g. use of incorrect reference .
values, lack of understanding

of spirometry principles, failure
to explain meaning of findings o
to patient) .

personalised Fletcher-Peto curves

decline are currently under debate. While reviews undertaken
by the US Agency for Healthcare Research and Quality
(AHRQ) led to a recommendation against the use of
spirometry for early detection of COPD in smokers — on the
rationale that health benefits of early diagnosis would be
unlikely to outweigh detrimental effects of false-positives —
other evidence suggests that the diagnosis of COPD increases
patients’ motivation to quit smoking.' To date, no adequately
powered study has addressed this question. While early
diagnosis of symptomatic COPD may not markedly reduce
smoking rates in the short term, it is a desirable clinical goal
to enable symptom relief and exacerbation prevention, case
management and treatment planning to prevent further
organ damage, consistent with the current emphasis on early
diagnosis for other chronic diseases. In some health systems,
including that of the UK, opportunistic spirometry to detect
COPD s likely to be cost effective.®

There are several limitations to achieving highly acceptable
and reproducible spirometry in primary care. This situation has
led to debate as to whether ‘softening’ the stringent ATS/ERS
spirometry criteria might make spirometry more accessible to
primary care health professionals for the purpose of case-
identification at the point of consultation, in order to improve
the rate of detection of COPD.* The use of a targeted ‘first-
pass’ case-identification strategy with relatively high
sensitivity and relatively low specificity might be a reasonable
approach for this purpose. However, it would not serve as an
adequate diagnostic test. Regardless of strategies used for
identifying at-risk patients, diagnostic spirometry should be
performed consistent with ATS/ERS quality goals. Similarly,
the IPCRG endorses international treatment guidelines.

We have proposed the FEV1/FVC ratio cut-point of 0.8 for
case-identification spirometry in order to allow for patients
who cannot perform a full FVC manoeuvre. While values
above 0.8 are likely to rule out COPD, the use of the 0.8 ratio
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Use IPCRG opinion sheet available at http://Awww.theipcrg.org/resources/resources_diagnostics.php
Turn off automatic interpretation and interpret from first principles

e Training: refresh skills and obtain regular feedback on quality of performance

Financial incentives for practitioner to offset cost of training

Use Primary Care Respiratory Calculator (available at http://doctorwidget.com) to show patient

will, however, misclassify as high risk a proportion of patients
without COPD. Within each health system, the acceptability
of the false-positive rate will depend on whether the benefits
of aggressive case-finding are judged to balance the costs of
the subsequent diagnostic process, including specialist
referral and further spirometry. The age range of the target
population for case identification will also depend on local
risk factors. In countries with low rates of long-term exposure
to indoor smoke, it may be more appropriate to target
smokers aged 45 and older.

Health systems could promote the uptake of spirometry
through reimbursement incentives. In the UK, the Quality
Outcomes Framework offers a model for increasing
spirometry rates by providing payments to clinicians for
spirometry performed for case identification, diagnosis and
monitoring. In Belgium, primary care doctors are reimbursed
for spirometry only if they have undergone specified training
based on current guidelines and perform each spirometry
procedure to pre-defined standards. It may also be
appropriate for other health professionals, such as
pharmacists, to participate in case identification among
symptomatic smokers.

The case-identification strategy outlined here represents a
new approach for primary care and must be tested through
further research, particularly in the following areas:

e the costs and benefits of a population screening strategy
for COPD

e the effects of a case-identification strategy on smoking
cessation and patient wellbeing

o the cost-effectiveness of early identification of COPD

e the most feasible and efficient protocols for spirometry in
primary care, including optimal cut-points for case-
identification spirometry and the optimal frequency of
spirometric review

e appropriate normal values for age-groups and national
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populations

e whether the rate of FEV1 decline is an important predictor
of the prognosis in COPD

¢ the value of FEV1 as a prognostic indicator for all-cause or
cardiovascular mortality

e the correlation between inspiratory parameters,
hyperinflation and symptoms in COPD

e the most effective methods of training primary care health
professionals in spirometry and ensuring that these skills
are maintained.
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