
Editorials

Peak Expiratory Flow Monitoring in Older Patients
with Asthma
An Aid to Management?

The development of self-management plans was undertaken in
the 1970s when general practitioners and lung specialists tried
to develop better methods to deliver asthma care and reduce
associated morbidity and mortality. Self-management plans are
now recommended in the long-term management of adult
asthma, focusing on the early recognition of unstable or deterio-
rating asthma by monitoring peak expiratory flow (PEF) and/
or symptoms. The use of PEF measurements has a potential
advantage since it provides an objective marker of airway ob-
struction. Written guidelines enable patients to determine when
it is necessary to adjust therapy or obtain medical assistance.
International asthma guidelines recommend the use of PEF
monitoring for the assessment of asthma severity and response
to treatment (1, 2). Long-term monitoring is advised for patients
with severe asthma, patients with poor subjective assessment of
their condition, and after hospitalization, as well as for short-
term monitoring to optimize adjustment of medication dose or
to permit identification of triggers and management of exacerba-
tions. The study by Buist and colleagues (3) in this issue of the
Journal (pp. 1077–1087) helps to identify whether implementa-
tion of objective PEF measurements in an extensive manage-
ment plan provides better asthma outcome than the same man-
agement plan without either twice-daily or “as needed” PEF
measures. Results show that, in older adults with asthma, PEF
monitoring appears not to add any additional advantage with
respect to health care utilization, lung function, and quality of
life. These findings may simplify the approach to asthma manage-
ment in clinical practice.

Gibson and Powell (4) reported a meta-analysis of 26 studies
that examined the effect of written action plans and their compo-
nents on asthma outcome (hospital admissions, emergency treat-
ments, lung function). In 17 of these studies, guidelines were
provided on how and when to change treatment. There was
striking variation in action plans, which prevented clear messages
as to the optimal plan and its use. In general, these plans had
two to four action points, based on either PEF alone or on
symptoms and/or PEF. Again, use of such action plans was not
simple, since PEF-based plans require calculation of the level
of PEF below which treatment adjustments should be made.
This level can be either calculated from personal best PEF or
from predicted PEF. Whichever was used, the action plans incor-
porating PEF monitoring reduced hospital admissions. In con-
trast, plans based on personal best PEF values reduced emer-
gency department visits and improved PEF, suggesting that this
approach provides better customization of the action plan to the
patient. In a recent review, Reddel (5) suggested that current
use of PEF data is limited by the burden that monitoring incurs
for the patient and the continuing use of interpretative tools
(e.g., personal best PEF) that were originally developed for their
practical feasibility rather than their clinical validity. The study
of Buist and colleagues (3) confirms this, since a conservative
estimate on recording of PEF showed that 76% of the twice-
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daily group and 37% of the as-needed group did so 1 mo after
the first instruction plans, whereas only 34 and 25%, respectively,
persisted in doing so after 14 mo! Thus, it is not too surprising
that PEF monitoring did not add much to asthma management
and outcomes.

It is well known that asthma is generally more severe in
females than males. The study of Buist and colleagues (3) ana-
lyzed improvements in lung function stratified for males and
females and found no difference in patients with asthma older
than 50 yr. They state that they did not perform additional post
hoc analyses, given the lack of overall difference in management
approaches. However, by not undertaking such analyses, they
may have missed an opportunity to develop better insight into
sex differences in their response to asthma management pro-
grams. We have previously shown, admittedly in a different
setting, that male and female adults between 50 and 70 yr of
age differed in their response to air pollution (6). Males who
were hyperresponsive and had increased IgE levels responded
predominantly with an increase in symptoms on exposures to
increasing air pollution, whereas their female counterparts re-
sponded with a drop in morning PEF values. If this happens for
other stimuli that aggravate asthma, it may well have been that
subgroups of females would have benefited from PEF monitoring,
given their supposedly greater responsiveness in airway function.

The study by Buist and coworkers (3) shows that use of
inhalers in a comprehensive management plan can be improved
over time in a setting where individuals have to repeatedly show
their ability to correctly use this technique. It also provides
evidence that, at least in older patients with asthma, PEF moni-
toring does not add surplus value over symptomatic management
alone. We suggest that perhaps a final study should be under-
taken to provide evidence that this is the case for both males
and females. If so, this would reduce the burden of remembering
to perform PEF measures daily and would improve simplicity
of asthma management immensely!

Conflict of Interest Statement : Neither author has a financial relationship with a
commercial entity that has an interest in the subject of this manuscript.

Dirkje S. Postma, M.D., Ph.D.
Marike H. M. Boezen, Ph.D.
University Medical Center Groningen
University of Groningen
Groningen, The Netherlands

References

1. U.S. National Institutes of Health. Global Initiative for Asthma: global strat-
egy for asthma management and prevention, updated 2005. Bethesda,
MA: National Institutes of Health; 2005. Available from: http://www.
ginasthma.com/GuidelineItem.asp?intId�60 (accessed August 2006).

2. U.S. National Institutes of Health. National Asthma Education and Pre-
vention Program Expert Panel Report 2: guidelines for the diagnosis
and management of asthma. Bethesda, MD: National Institutes of
Health; 1997. NIH Publication No. 97–4051.

3. Buist AS, Vollmer WM, Wilson SR, Frazier EA, Hayward AD. A random-
ized clinical trial of peak flow versus symptom monitoring in older
adults with asthma. Am J Respir Crit Care Med 2006;174:1077–1087.



1066 AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 174 2006

4. Gibson PG, Powell H. Written action plans for asthma: an evidence based
review of the key components. Thorax 2004;59:94–99.

5. Reddel HK. Peak flow monitoring in clinical practice and lcincal asthma
trials. Curr Opin Pulm Med 2006;12:75–81.

6. Boezen HM, Vonk JM, Van der Zee SC, Gerritsen J, Hoek G, Brunekreef

Intrinsic Differences of the Airway Epithelium in
Childhood Allergic Asthma

The airway epithelium is the first point of contact for the lung
with many constituents of the environment, such as bacteria and
viruses, allergens, particulate or gaseous pollutants, and cigarette
smoke. While providing a physical hurdle to these potential
insults, the airway epithelium has evolved additional defense
mechanisms, including specific adaptive responses. Epithelial
cells are metabolically active and are capable of contributing to
inflammation by generating inflammatory cytokines and chemo-
kines, of repairing themselves and proliferating after injury, and
of communicating and interacting with adjacent mucosal cells,
such as dendritic cells and fibroblasts. Although this fundamental
response of the airway epithelium is important in determining
protective immunity, it could also dictate the pathophysiology of
many lung diseases, including asthma, which is the most common
chronic airway disease, affecting up to 10% of the population,
and associated with significant morbidity and mortality.

Studies of mucosal biopsies and primary cultures of airway epi-
thelial cells from patients with asthma have indeed established that
the airway epithelium is abnormal (1). There are increased mucous
goblet cells in the asthmatic epithelium. The epithelium could also
be a site for amplification of asthmatic inflammation since there
is an increase in the baseline expression of the proinflammatory
cytokines interleukin (IL)-8 and granulocyte-macrophage colony–
stimulating factor (GM-CSF) (2, 3), and in the inducibility of
the chemokines IL-8, GM-CSF, RANTES (regulated upon acti-
vation, normal T-cell expressed and secreted), and macrophage
inflammatory protein-3� (MIP-3� [CCL20]) by T-helper (Th)
type 2 cytokines, including IL-4 and IL-13, and by environmental
particulates (4–7). Overexpression of receptors such as protease-
activated receptor-2 (PAR-2) and epithelial growth factor recep-
tor (EGFR) (8, 9), which mediate the processes of repair and
proliferation, is an indication that the asthmatic epithelial cell
may possess such propensities in response to injury. Paradoxi-
cally, the airway epithelium in bronchial biopsies from patients
with asthma has been reported to express less of the proliferation
marker proliferating cell nuclear antigen (PCNA), which has
been attributed to an increased expression of p21waf, a cyclin-
dependent kinase inhibitor that negatively regulates cell growth
(10, 11).

In this issue of the Journal (pp. 1110–1118), Kicic and col-
leagues (12) report that airway epithelial cells obtained from
children with asthma demonstrate biochemical and functional
differences that could be nearer to an inherent asthmatic diathe-
sis. Previous studies that demonstrated alterations of the airway
epithelium in adults with asthma could have been secondary to
the effects of the concomitant airway inflammation or to the
effects of treatment used by the patient. Several points about
the experimental approach used in this study are worth comment.
First, Kicic and colleagues safely and ethically obtained viable
epithelial cells from patients as young as 2 yr of age with very
mild untreated atopic asthma. However, what is missing in the
study are cells obtained from adult patients with established
asthma of varying severity. Second, they also included an atopic
nonasthmatic control group, an important comparison that is
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rarely included in such studies; indeed, some of the differences
found in the epithelium could be attributed to the atopic state
rather than to the asthma diathesis. Third, these investigators
have optimized the use of relatively small numbers of epithelial
cells obtained by bronchial brushings for cellular characteriza-
tion. Proteomic and genomic approaches could be applied to
delineate extensively the epithelial abnormality in asthma.

Kicic and colleagues report some findings that contrast with
previously reported data, such as no increase in spontaneous release
of IL-1�, IL-8, and soluble intercellular adhesion molecule-1, com-
pared with nonasthmatic epithelial cells, but prostaglandin E2 and
IL-6 were increased, indicating that epithelial cells were not of
a proinflammatory phenotype. Stimulated release of mediators
from these epithelial cells would need to be studied. On the other
hand, the asthmatic epithelial cells were in a greater proliferative
state, with highly elevated expression of PCNA mRNA, an ob-
servation that corroborated well with the increase in EGF re-
lease, although the expression of EGFR was not reported. The
release of transforming growth factor �1 was markedly reduced,
which could relate to the lower expression of cytokeratin-19 in
the asthmatic cells. However, since these abnormalities were also
observed in atopic nonasthmatic cells, they could be secondary to
the atopic status. Nevertheless, if these features are those of
early asthma, they emphasize the remodeling potential of the
airway epithelium in asthma.

Are the findings reported by Kicic and colleagues linked to
the cause of asthma? Certainly, the increased proliferation and
the expression of EGF could be related to the remodeling
potential of the abnormal epithelium in asthma and could be an
early feature of asthma that antedates the onset of inflammation.
This observation is supported by studies in children with asthma
in whom subepithelial fibrosis (measured as thickened reticular
basement membrane) has been reported even before the onset
of asthma symptoms (13, 14). Although Kicic and colleagues
did not obtain evidence of inflammation or remodeling in the
children they studied, their findings would fall within the con-
cept of the epithelial–mesenchymal trophic unit, which is impor-
tant for normal developmental branching morphogenesis in the
fetus, remaining abnormally active or being reactivated after
birth to induce airway wall remodeling through the expression
of remodeling mediators and growth factors (15). In addition,
the epithelial abnormality could represent a gene–environment
interaction, with the genetic background (for asthma or atopy)
leading a stable reprogramming of the epithelial cell response
at a very early stage to potential external insults, particularly
allergens, viruses, or even pollutants (16). Because the functional
and cellular abnormalities reported in the atopic nonasthmatic
and atopic asthmatic epithelial cells were preserved with succes-
sive passages in culture, the reported abnormalities may be in-
trinsic to the asthmatic diathesis and unlikely to be secondary
to any “inflammatory” factors. A study of the molecular basis
of the abnormal epithelial cells obtained from atopic nonasthma-
tic and atopic asthmatic children and of their interactions with
environmental factors and cells such as dendritic cells and


