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Summary Spirometry is essential for the diagnosis of chronic obstructive pulmonary
disease (COPD). In patients with COPD the decline in lung function is usually so slow
that spirometry is unlikely to provide significantly new information more than every
1—2 years. However, it is useful to have an objective measure of lung function in the
assessment of acute exacerbations of COPD and in the assessment of treatments.
Peak expiratory flow (PEF) has been dismissed by national and international guide-

lines as an inappropriate test for the assessment of the impact of COPD, but with poor
evidence in support of this position. This seems short-sighted since PEF is a reliable
and reproducible test and could contribute to the management of COPD in the short
term and in support of spirometry. As a result of infection or in response to treat-
ment there may be changes in airway calibre in COPD which could be captured in the
consultation by PEF. In a primary care setting spirometry is too time consuming and
complex to be provided in the context of normal acute consulting. Furthermore there
is no evidence that spirometry provides more information than PEF in the day-to-day
management of a patient already diagnosed with COPD using forced expiratory volume
in the first second/forced vital capacity (FEV1/FVC).
Primary care teams should ensure that their patients have adequate access to high

quality spirometry. This can be provided in primary care or in local centres or in
hospitals depending on the interest, motivation and resources of primary care teams.
In support of spirometry general practitioners (GPs) should then consider using PEF in
the day-to-day management of COPD.
© 2003 General Practice Airways Group. Published by Elsevier Ltd. All rights reserved.

Introduction

International guidelines for the management of
chronic obstructive pulmonary disease (COPD) have
declared that spirometry is the only acceptable
objective measure of the impact of COPD both in
the diagnosis and in the continuing management of
the disease [1,2]. This has presented primary care
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teams with a difficult choice. Should they invest in
spirometry as a routine disease management tool
in primary care? Or should primary care teams rely
on hospital laboratory services for the diagnosis
of COPD, and use history and examination alone
for its day-to-day clinical assessment? Or is there
another way in the primary care management of
COPD? Many general practitioners (GPs) have opted
for practice-based spirometry as the only credible
approach to good clinical care of COPD. This op-
tion is supported by a growing literature on the use
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of spirometry in the primary care management of
COPD [3]. Most recently the new contract for GPs in
the UK has specifically named the annual measure-
ment of forced expiratory volume in the first sec-
ond (FEV1) in COPD as a quality measure which will
earn a financial reward [4]. In addition to the use
of spirometry in the diagnosis of suspected COPD
and in its day-to-day management, spirometry has
recently been promoted as a screening tool for the
early detection of COPD [5,6]. These proposed roles
for spirometry in primary care COPD management
are based on two assumptions. The first assump-
tion is that peak expiratory flow (PEF) should have
no role in the management of COPD. The second
assumption is that spirometry is a suitable desk-
top tool for use in standard general practitioner
consultations. Neither of these assumptions is well
supported by evidence. In this paper the evidence
for the unsuitability of PEF in the day-to-day man-
agement of COPD is questioned. The factors which
limit the use of spirometry in routine primary care
consultations are considered and a proposal is
made for the integration of PEF and spirometry in
the objective assessment of COPD outcome.

Peak expiratory flow in COPD

British Thoracic Society Guidelines, and later the
Global Initiative for Chronic Obstructive Lung
Disease (GOLD) have both based their rejection
of peak expiratory flow as a useful clinical test
in COPD on research which actually proposed the
opposite, the superiority of PEF over forced expi-
ratory volume in the first second (FEV1) [1,2,7].
Concerns about the limitations of PEF have been
about the reliability and reproducibility of the test
itself, and about the capacity of the test to give an
adequate assessment of the loss of lung function
in COPD. There is good evidence that PEF, mea-
sured with a hand-held peak flow meter, is both
reliable and reproducible [8—12]. A recent report
suggests that PEF may be more reproducible than
FEV1 [12].
The status of PEF has been undermined by the

persistent use of inaccurate reference equations
for predicted normal values. In the UK, for exam-
ple, the Association for Respiratory Technology and
Physiology has continued to endorse the predicted
values for PEF derived from the European Coal and
Steel Community survey [13,14]. The equations
from which their values are derived significantly
underestimate predicted values in adults compared
to the equations of Nunn and Gregg which are
now preferred by the European Respiratory Society
[11,15]. They have led to PEF being presented in

report outputs from lung function laboratories as
equal to or greater than the predicted values for
age sex and height in patients in whom the FEV1
is less then predicted. They undermine clinicians’
confidence in PEF as a measure. Although the prob-
lem of inaccuracies with predicted values is not
unique to PEF and is also seen in FEV1, as Roca et al.
have demonstrated, the observation is damaging
to the perception of PEF because FEV1 is referred
to as the gold standard [16].
A second but less obvious problem has been the

inaccuracy of the scale of measurement used on
European peak flow metres [17]. Miller et al. have
shown that peak flow meters have characteristic
error profiles which under-read peak flow at lower
and higher flow rates and over-read flow in the
middle range [8,18]. These errors are easily cor-
rectable mathematically and more accurate scales
approved by the American Thoracic Society are pro-
vided for peak flow meters in North America [19].
The failure to correct the scales of peak flow me-
ters in Europe reflects difficulty in agreeing a policy
on standards for peak flow meters in the European
Union.
The most important reason to doubt the useful-

ness of PEF compared to spirometry (and FEV1 in
particular) in COPD lies in the difference in the in-
formation each provides. PEF is recorded in the first
tenth of a second of forced expiration. FEV1 contin-
ues to record forced expiration for a further 0.9 s.
As expiration progresses the volume of expired air
falls as the flow rate falls. FEV1 records what hap-
pens to expired air after peak flow is reached. It
is in this component of forced expiration that the
changes characteristic of COPD are observed. In-
stead of the steady proportional decline of expira-
tory flowwhich is seen in normal subjects after peak
flow is reached (Fig. 1a), the flow rate collapses in
patients with severe COPD (Fig. 1b). The sudden fall
in expiratory flow is due to the structural damage
caused by COPD. Loss of the parenchymal architec-
ture of the lung through the chronic inflammatory
processes of COPD removes the elastic support of
the small airways. The rise in intra-thoracic pres-
sure during expiration causes some small airways to
collapse, trapping air in the alveoli and preventing
its expiration, leading to a sudden drop in expira-
tory flow. This damage in COPD is permanent and
progressive, and cannot be reversed by treatment.
It is this pathological process which is measured by
spirometry and which cannot be assessed by PEF.
This is why FEV1/FVC is the diagnostic test of choice
for COPD.
The decline in lung function in COPD is slowly

progressive [2]. There is no point in assessing the
decline in FEV1/FEC more than every 1—2 years. In
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Figure 1 Flow volume loops from a person with normal
lung function (a) and a person with advanced COPD (b).

the meantime important short term changes occur
in airway calibre in response to acute exacerba-
tions and in response to treatment [20—22] Acute
exacerbations lead to narrowing of the bronchi and
bronchioles with increasing mucous, inflammatory
exudate, and muscle spasm. There are other ele-
ments of lung function which are increasingly recog-
nised as important in COPD such as the inspiratory
reserve capacity and relaxed vital capacity, but the
immediate changes which result from infection or
which improve with treatment of exacerbations are
those of airway calibre [23] Although the patho-
logical basis of the reversible elements of COPD is
different to that of asthma, the effect is similar
in that the key dynamic element is airway calibre.
Why should PEF be less useful in measuring changes
in airway calibre in COPD than it is in asthma? Ac-
cording to this reasoning PEF should be as useful in
the short term evaluation of COPD as it is in asthma.
If there is no advantage in spirometry compared

to PEF in measuring the short term changes in COPD
should primary care teams not continue to use PEF
in the day-to-daymanagement of COPD? Since there
is no dispute about the pre-eminence of spirometry
in the diagnosis of COPD the challenge for primary
care should be to consider how best to acquire high
quality access to spirometry to add to existing pro-
vision of PEF.

Access to spirometry in primary care

Spirometry is relatively easy to perform with appro-
priate training and adequate facilities. It should be
possible to provide high quality spirometry in pri-
mary care if staff aremotivated andwell supported.
There are many reports of primary care teams in-
tegrating spirometry into their care of patients
with respiratory disease which have demonstrated
that it is feasible and acceptable [3,5]. The British
Thoracic Society Guidelines for the management of
COPD outlined three possible options for primary
care teams: spirometry provided by the primary
care team, a mobile visiting spirometry service,
or open access to hospital laboratory spirometry
[1]. To these may be added the option of primary
care based recording of spirometry with a local
respiratory specialist or general practitioner with
a special interest providing reporting of the results
electronically, ‘‘down the line’’. The advantages
and disadvantages of these methods have been de-
scribed in detail by Schermer et al. in this journal in
2000 [3].
However, spirometry is time consuming and can-

not be performed easily in the course of a normal
consultation. It is considerably more time consum-
ing and complex than PEF recording [13,19]. Pa-
tients should be at rest for at least 5min before the
test. They require instruction in carrying out the
test especially if they nave not done it previously.
Experienced technicians allow at least 10min per
test. van Schayck’s and Chavennes’ report that it
takes about 4min to carry out spirometry in primary
care seems overoptimistic, especially in patients
with reduced lung capacity and limited exercise
tolerance [5]. This is not a desktop test which
can be easily administered without warning in the
course of a GP’s or practice nurse’s consulting
session.
When patients attend acutely with exacerba-

tions of COPD spirometry has to be arranged at a
later appointment unless the clinician has unex-
pectedly the time and opportunity there and then,
or unless there is another colleague free to do the
test. Realistically the choice facing the clinician
is either to settle for PEF during the consultation
and to arrange to have spirometry done later, or to
continue the clinical assessment without any form
of lung function measurement. PEF may add useful
information about airway calibre at the time of
presentation which can be re-measured at review
on recovery or after treatment.
Despite enthusiasm and commitment spirometry

may be done unacceptably badly in primary care
[24]. The decision to provide spirometry in primary
care must therefore be determined by the capacity
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and motivation of the primary care team to provide
a reliable and high quality service to the patient.

Conclusion

Spirometry is essential for the diagnosis of COPD.
In patients with COPD the decline in lung function
is usually so slow that spirometry is unlikely to pro-
vide significantly new information more than every
1—2 years. In a primary care setting spirometry is
too time consuming and complex to be provided in
the context of normal acute consulting. Further-
more there is no evidence that in a patient already
diagnosed with COPD spirometry provides more in-
formation than PEF in the day-to-day management
of the condition. Primary care teams should there-
fore ensure firstly that their patients have adequate
access to high quality spirometry. This can be pro-
vided in primary care or in local centres or in hos-
pitals. In support of spirometry GPs should consider
using PEF in the day-to-day management of COPD.
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