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Abstract

Background: Over the last decade, a number of clinical prac-
tice guidelines that include guidance for the management
of pediatric asthma have been introduced. The consistency
across pediatric asthma guidelines is unknown and the em-
phasis on establishing asthma control may vary. The objec-
tive of this paper was to depict the evolution of guidelines
for pediatric asthma and to compare current international
guidelines in terms of their organization, presentation of ev-
idence and consideration of children, with special emphasis
on definitions of asthma control and severity. Methods: A
systematic search to identify asthma guidelines was con-
ducted, and guidelines were searched for pediatric terms.
The approaches used by guidelines to define assessments of
asthma severity and control were compared between the
United States, the Global Initiative for Asthma, Canada, the
United Kingdom and Australia. Results: Pediatric consider-
ations in the management of asthma have been integrated
into the various guidelines to different degrees and through
varied strategies. There were differences in the conceptual
and operational approach used to assess asthma which em-
phasized either asthma severity or control. Conclusions: It
will be important for future guidelines to clearly define

whether the primary assessment parameter is asthma sever-
ity or control. Delineating the guideline development pro-
cess and supporting evidence may improve transparency,
consistency and guideline adherence.

Copyright © 2008 S. Karger AG, Basel

Introduction

An estimated 300 million individuals worldwide have
been diagnosed with asthma [1], which is considered the
most common chronic disease among children [2] and
affects an average of 10% of children in the European re-
gion [3]. Approximately 15 million disability-adjusted life
years are lost annually as a result of asthma globally [1],
and the total cost attributed to pediatric asthma in the
European Union alone is approximately EUR 3 billion
[3]. Historically, early asthma guidelines often neglected
pediatric considerations despite known differences be-
tween children and adults with regard to underlying
pathophysiology, symptom patterns and medication ef-
ficacy [4].

Asthma guidelines describe pharmacotherapy as a
critical component of management in children, stipulat-
ing short-acting (B-agonists (SABAs; reliever medica-
tions) and inhaled corticosteroids (controller medica-
tions) to achieve asthma control. SABAs are commonly
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used in children, but adherence to recommendations for
additional medications has been identified as problem-
atic [5-11]. There are effective controller medications and
it has been demonstrated that attaining control is a real-
istic objective [12, 13] resulting in positive health out-
comes [14, 15]. Although pediatric issues have gained
prominence in some guidelines over the years, subopti-
mal control remains a problem among children in North
America, Europe, Asia and New Zealand [7, 11, 16-25].

The integration of pediatric considerations into asth-
ma guidelines has never been assessed systematically.
The objective of this paper was to highlight the evolution
of guidelines for pediatric asthma and to compare cur-
rent international guidelines with respect to assessment
of children and approaches to the concepts of asthma se-
verity and control.

Methods

A systematic search of Medline (from 1966 to January week 1,
2006) and Embase (from 1996 to January week 2, 2006) was con-
ducted to identify asthma guidelines using the following Medical
Subject Heading terms: asthma, child, child hospitalized, child
health services, pediatrics, guidelines (publication type), refer-
ence standards and practice guideline. Non-English guidelines
were excluded. The most recent guidelines were critically re-
viewed, as well as the 2 older guideline versions from the Global
Initiative for Asthma (GINA) and from the United States (US; re-
ferred to as GINA-05, GINA-06, US-02, US-07). The most recent
versions were compared with previous versions to determine
whether a significant shift in conceptual focus occurred. Any
guidelines that were modeled after the GINA guidelines were left
out to simplify the comparison. This excluded pediatric guide-
lines from Japan and South Africa. Guidelines were searched for
‘pediatric’, ‘child’, ‘age’, ‘control’, ‘severity’, ‘evaluation” and ‘as-
sessment’. Due to the increasing number of tools and guidelines
being developed and released to evaluate asthma outcomes, it be-
comes increasingly important to systematically assess the differ-
ences and similarities between these recommendations both his-
torically and geographically. The notion of a growing focus on
asthma control versus severity has been identified, but requires a
more critical evaluation across the guidelines, which has not yet
been conducted to the knowledge of the authors. Consequently,
recommendations for assessment of asthma in children were re-
viewed and compared with respect to an emphasis on asthma se-
verity or asthma control.

Results

Organization of Pediatric Recommendations

Widely cited guidelines published in English included
those from the US, GINA, Canada, the United Kingdom
(UK) and Australia. These are presented chronologically
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1989 First release: GINA, Australia

1990 First release: Canada, UK

1991 First release: US

1992 Revision: UK

1993

1994

1995 Revision: GINA, Canada

1996 Revision: Australia

1997 Revision: US, UK

1998 Update: Australia

1999 Revision: Canada

2000 Revision: Australia

2001 Update: Canada

2002 Update: US; revision: GINA

2003 Pediatric release: Canada; revision: UK
2004 Pediatric update: Canada

2005 Pediatric release: GINA

2006 Update: UK; revision: Australia, GINA
2007 Revision: US

Fig. 1. Evolution of asthma guidelines. First release = First release
of asthma guidelines for the jurisdiction; revision = a new revised
guideline was released; update = the previous guideline was up-
dated based on new relevant literature; pediatric release = first
release of asthma guidelines directed towards children; pediatric
update = pediatric guidelines were updated based on new relevant
literature.

in figure 1. In 2003, Canada was first to create asthma
guidelines directed exclusively towards children, which
were updated to include the literature until 2004 [26]. In
2005, GINA introduced the Pocket Guidelines for Chil-
dren [27] which were revised in 2006 [28]. The UK [29],
Australia [30] and the US [31, 32] added chapters for chil-
dren to their adult guidelines or updated specific recom-
mendations throughout the guidelines to reflect the pe-
diatric literature. Therefore, several different approaches
to addressing pediatric considerations have been imple-
mented, which may influence the uptake of pediatric rec-
ommendations by clinicians.

Framework to Analyze Guideline Asthma Assessments

Figure 2 outlines 3 stages of guideline recommenda-
tions that address the relationship between pharmaco-
therapy and the assessment of asthma. These steps in-
clude: (1) assessing asthma severity prior to medication;
(2) monitoring asthma control after medications have
been initiated, and (3) inferring asthma severity based on
medication dosage requirements after control has been
achieved. All of the guidelines specified that the main
goal was to achieve control. There was consensus among
the guidelines that a treatment continuum be used con-
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Fig. 2. Framework for stages of assessment
of asthma.
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Fig. 3. Comparison of stages of assessment
of asthma across guidelines.
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sisting of stepwise adjustments tailored to each child
based on the level of control attained. Figure 3 depicts the
different guideline approaches to the stages of asthma as-
sessment outlined in figure 2. Each guideline either em-
phasized (darker boxes) or de-emphasized (lighter boxes)
the importance of stage 1, 2 or 3. The following 3 sections
will critically review conceptual and operational differ-
ences between the guidelines.

Stage 1: Assessing Asthma Prior to Controller

Medications

Guidelines from US-02, US-07, GINA-05, Australia
and Canada provided detailed recommendations for the
initial assessment of asthma severity, while the UK and
GINA-06 guidelines did not consistently specify severity
levels to determine medication dosages. The GINA-06
guidelines stated simply that medications should be initi-
ated according to the child’s needs without specifying
criteria. The GINA-06 guidelines referred to the detailed
severity levels previously defined in the GINA-05 version
for ‘research purposes only’. The UK guidelines labeled

Differences in Pediatric Asthma
Guidelines

the first medication step as ‘mild intermittent’, but pro-
vided no criteria to define this severity level. For the sec-
ond medication step in the UK guidelines involving the
introduction of a ‘regular preventer therapy’, it was rec-
ommended that the initial dose of inhaled corticosteroids
be ‘appropriate to the severity of the disease’, and the fol-
lowing criteria were provided: exacerbation in the last 2
years, SABA =3/week, symptomatic =3/week, night-
time waking 1/week. Beyond these first 2 medication
steps, no further severity levels or criteria were men-
tioned. In contrast, other guidelines stated that a control-
ler therapy should be introduced at the level of ‘mild per-
sistent’ (US-02 and GINA-05) or ‘mild’ (Canada, US-07),
which represented 1 of 4 or 5 severity levels that were
clearly differentiated and associated with specific medi-
cation regimens.

The levels of severity were directly compared between
the US-02, GINA-05, Canadian, Australian and US-07
guidelines (table 1). The US-02 and GINA-05 guidelines
were the most focused on measures of severity to inform
drug therapy and provided detailed descriptions for 4
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Table 1. Assessment categories and associated medication recommendations for children of 5 years and older

Guideline Severity assessment Medication steps: preferred treatment®
US-02 1 mild intermittent 1 no daily medication
2 mild persistent 2 low-dose ICS
3 moderate persistent 3 low- to medium-dose ICS + LABA
4 severe persistent 4 high-dose ICS + LABA
GINA-05* 1 intermittent 1 no daily medication
2 mild persistent 2 low-dose ICS
3 moderate persistent 3 low- to medium-dose ICS + LABA
4 severe persistent 4 high-dose ICS + LABA + 1 more of the following if needed:
sustained release theophylline, leukotriene modifier, oral LABA, oral CS
Canada medication steps illustrated graphically previous guidelines from 1999 referenced
2003 1 verymild 1 none
2 mild 2 low-dose ICS
3 moderate 3 low- to moderate-dose ICS * additional
4 severe 4 high-dose ICS + additional
5 very severe 5 high-dose ICS + additional + oral CS
Us-07 1 intermittent 1 no daily medication
2 mild persistent 2 low-dose ICS
3 moderate persistent 3 low-dose ICS + LABA or LTRA or theophylline
(consider short course oral CS) 4 medium-dose ICS + LABA
4 severe persistent 5 high-dose ICS + LABA
(consider short course oral CS) 6 high-dose ICS + LABA + oral CS
Australia 1 infrequent intermittent not directly associated with severity levels
2006 2 frequent intermittent 1 no daily medication
3 mild persistent 2 montelukast or inhaled cromones or low-dose ICS
4 moderate persistent 3 montelukast or inhaled cromones or low-dose ICS
5 severe persistent 4 increase ICS
5 add LABA and further increase dose of ICS to maximum if needed
GINA-06 referenced GINA-05 severity levels for 1 none
research purposes only 2 low-dose ICS
3 low-dose ICS + LABA
4 medium- or high-dose ICS + LABA
5 high-dose ICS + LABA + 1 more of the following:
oral glucocorticosteroid (lowest dose), anti-IgE treatment
UK A mild intermittent 1 none
2005 B regular preventer therapy 2 ICS (200-400 pg/day, start at ICS dose appropriate to severity of disease)
C add-on therapy if inadequate control 3 ICS + LABA (trial of other therapies if LABA inadequate, e.g., LTRAs or sustained
D persistent poor control release theophylline)
E continuous or frequent use of oral 4 higher dose of ICS (800 ng/day) + LABA

steroids in lowest dose providing 5
adequate control

maintain high dose of ICS (800 pg/day) + daily steroid tablet (in lowest dose for
adequate control)

ICS = Inhaled corticosteroid; LABA = long-acting 3-agonist; CS = corticosteroid; LTRA = leukotriene receptor antagonist.
 These definitions are based on the GINA-05 guidelines and are referenced in the GINA-06 guidelines for research purposes only.

b All guidelines recommend SABA as needed at step 1.

levels of severity, ranging from mild intermittent to se-
vere persistent, each clearly associated with stepped levels
of medication requirements (table 1). The US-07 guide-
lines provided 4 levels of severity similar to the earlier
version, although the lowest level of severity in the previ-
ous 2002 guidelines was revised from ‘mild intermittent’
to ‘mild’ in order to stress that serious exacerbations are
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possible even among children with intermittent asthma
[32]. Likewise, Australia included 4 similar levels of se-
verity, but subdivided intermittent asthma into ‘infre-
quent’ and ‘frequent’ and did not directly associate sever-
ity with medication steps for children as was done in the
US-02 and US-07 guidelines. The 2004 Canadian guide-
lines were less clear in that they stated that ‘severity is
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more difficult to assess and may only be determined after
control is achieved’, but graphically illustrated medica-
tion steps associated with different levels of severity. It
was also stated that for the initial assessment of asthma,
previous severity levels were still applicable from the 1999
Canadian guidelines, which described 5 levels of severity
associated with distinct medication steps (table 1).

As shown in table 2, the clinical endpoints considered
in the US-02, GINA-05, Canadian, Australian and US-07
guidelines included the frequency of night-time symp-
toms and lung function. All of the guidelines except the
Canadian guidelines included daytime symptoms. The
GINA-05 guidelines incorporated the impact of exacer-
bations on activity, whereas the Australian and US-07
guidelines considered the frequency of exacerbations.
The US-07 and Canadian guidelines included endpoints
for SABA utilization and activity limitations. Additional
endpoints in the Canadian guidelines related to recent
hospital admissions and previous near fatal episodes,
which differentiated these guidelines in terms of their
scope for the assessment of severity.

In terms of the threshold values that defined each clin-
ical endpoint, all of the aforementioned guidelines had a
high level of agreement in terms of the lung function cut-
off values at each level of severity. For example, a score
between 60 and 80% of predicted for a test using peak
expiratory flow or forced expiratory volume in 1 s classi-
fied children as ‘moderate persistent’ (Australia, GINA-
05, US-02 and US-07) or ‘moderate’ (Canada). For night-
time symptoms, the cut-offs were slightly more strict in
the GINA-05 guidelines than in the US-02, US-07 and
Australian guidelines, while all 4 guidelines recommend-
ed that the overall level of severity be guided by the worst
result among the individual endpoints. For example, if a
child experienced night-time symptoms more than once
a week, which is one of the criteria for ‘moderate persis-
tent’ severity, but had daytime symptoms and lung func-
tion at the level of ‘mild persistent’, then the child’s asth-
ma severity would be classified as ‘moderate persistent’.
In the Canadian guidelines, levels of severity were de-
picted using graphic symbols that represented the fre-
quency of the event (ranging from 0 to +++) and could
not be compared directly with other guidelines.

The US-02 and GINA-05 guidelines included notes
stating that children with ‘mild intermittent’ asthma who
had experienced severe exacerbations should be treated
with a controller medication, the use of which was associ-
ated with ‘mild persistent’ asthma. Therefore, although
not explicit, the occurrence of a severe exacerbation
moved the severity assessment from ‘mild intermittent’

Differences in Pediatric Asthma
Guidelines

to ‘mild persistent’. The Australian guidelines were more
clear and included exacerbations as a clinical endpoint,
labeling the asthma of any child that demonstrated ‘brief,
mild exacerbations’ less than every 4-6 weeks as ‘infre-
quent intermittent’, while more than 2 exacerbations per
month leading to the introduction of a controller medica-
tion was classified as ‘frequent intermittent’. In the Cana-
dian guidelines, near fatal episodes were one of the clini-
calendpoints in the assessment of baseline severity, where
a single + sign for a near fatal episode indicated that the
child’s asthma was severe and dictated a higher dose of
controller medication as well as an additional medication
such as a long-acting 3-agonist. Alternatively, the US-07
guidelines defined exacerbation as requiring an oral sys-
temic corticosteroid. In these guidelines, fewer than 2 ex-
acerbations was considered intermittent asthma, and
anything greater was classified as persistent asthma.
However, a note cautioned that there were insufficient
data to correspond exacerbation frequency to severity
level. Overall, there were several inconsistencies across
the guidelines in the number of levels, the types of end-
points included or the thresholds that defined levels of
severity, as well as the inclusion of exacerbations for the
baseline assessment of severity. The guidelines did agree
on the basic need to define severity in stage 1, including
consistent evaluation of night-time symptoms, very sim-
ilar lung function cut-offs at each level of severity, and a
conservative approach to classifying severity based on
the worst individual endpoint.

Stage 2: Monitoring Asthma Control to Adjust

Medications

Across all guidelines, asthma control was a multi-di-
mensional concept defined by several parameters which
are summarized in table 3. There was consensus among
the guidelines that it was necessary for a child to satisty
all of the control parameters in order to attain acceptable
asthma control. If acceptable control was not attained,
then guidelines agreed to ‘step up’ the medication level,
whereas stepping down was recommended to determine
the lowest level of therapy needed to maintain control.
Differences between the guidelines in the definitions of
asthma control levels are discussed below.

The US-02, GINA-05, Canada and UK guidelines pro-
vided clear definitions of ‘acceptable’ control (table 3). In
addition to delineating acceptable (and unacceptable)
control, the Australian, US-07 and GINA-06 guidelines
provided an intermediate classification to further dis-
criminate between children, emphasizing the focus on
control in these guidelines. The GINA-06 guidelines pro-
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Table 2. Severity criteria clinical endpoints: US, GINA-05, Canada and Australia guidelines

Severity US-022 GINA-05" Canada

Level 1 Mild intermittent Intermittent Very mild
Night-time symptoms ~ <2/month <2/month infrequent symptoms
PEF/FEV| predicted, >80% predicted, >80% predicted, normal

other lung function <20% PEF variability <20% PEF variability

Daytime symptoms <2 week <1/week, asymptomatic infrequent symptoms

Other criteria normal PEF between attacks ~ need SABA <3 times/week
Level 2 Mild persistent Mild persistent Mild

Night-time symptoms ~ >2/month >2/month 0to+

PEF/FEV predicted, >80% predicted, >80% predicted, >80% predicted

other lung function <20 to 30% PEF variability <20 to 30% PEF variability

Daytime symptoms >2/week and <1/day >1/week and <1/day

Other criteria attacks may affect activity need SABA every 8 h or more

0 to + limitation daily activities
0 previous near fatal episodes
0 recent hospital admissions

Level 3 Moderate persistent Moderate persistent Moderate
Night-time symptoms ~ >1/week >1/month +

PEF/FEV| predicted, >60 t0<80% predicted, >60 to <80% predicted, 60-80% predicted
other lung function >30% PEF variability >30% PEF variability

Daytime symptoms daily daily

Other criteria

attacks affect activity

need SABA every 4-8 h

+ to ++ limitation daily activities
0 previous near fatal episodes

0 recent hospital admissions

Level 4 (and 5) Severe persistent Severe persistent Severe Very severe
Night-time symptoms  frequent frequent +++

PEF/FEV| predicted, <60% predicted, <60% predicted, <60% predicted <60% predicted
other lung function >30% PEF variability >30% PEF variability

Daytime symptoms continual continuous frequent symptoms

Other criteria

limited physical activity

need SABA every 2-4 h
+++ limitation daily activities
+ previous near fatal episode
+ recent hospital admission

PEF = Peak expiratory flow; FEV, = forced expiratory volume in 1 s; FVC = forced vital capacity; SABA = short-acting 3-agonist.

@ These criteria for pulmonary lung function do not apply to children <5 years in the US guidelines. ® These definitions are based on the GINA-05
guidelines and are referenced in the GINA-06 guidelines for research purposes only. These guideline criteria apply only to children >5 years (no criteria
are provided for children <5 years). ¢ These criteria apply only to children >5 years.
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Australia® US-07
Infrequent intermittent Frequent intermittent Intermittent
none none <2/month
>80% predicted, at least 80% predicted, normal FEV between exacerbations
<20% PEF variability <20% PEF variability FEV; >80% predicted
FEV,/FVC >85% (normal for children >12 years)
none none <2 week
brief, mild exacerbations, >2 exacerbations/month SABA <2 weeks for symptom control

<every 4-6 weeks

no interference with normal activity
exacerbations = 0-1/year

Mild persistent

Mild persistent

>2/month and not every week

3-4/month

at least 80% predicted,
20-30% PEF variability

FEV, >80% predicted
FEV,/FVC >80% (normal for children >12 years)

>1/week and <1/day

>2/week but not daily

exacerbations may affect activity and sleep

SABA >2/week for symptom control
(but not >1/day for children >12 years)
minor limitation with normal activity
exacerbations >2/year

Moderate persistent

Moderate persistent

>1/week

>1/week but not nightly

60-80% predicted,
>30% PEF variability

FEV, 60-80% predicted
FEV,/FVC 75-80%
(FEV,/FVC reduced by 5% for children >12 years)

daily

daily

exacerbations at least twice per week
exacerbations restrict activity or affect sleep

SABA daily for symptom control
some limitation with normal activity
exacerbations >2/year

Severe persistent

Severe persistent

frequent

often 7/week

<60% predicted,
>30% PEF variability

FEV, <60% predicted
FEV,/FVC <75%
(FEV,/FVC reduced by >5% for children =12 years)

continual

throughout the day

frequent exacerbations
exacerbations restrict activity

SABA several times per day for symptom control
extremely limited normal activity
exacerbations >2/year

Differences in Pediatric Asthma Int Arch Allergy Immunol 2009;148:265-278 271
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Table 3. Asthma control parameters

Parameter US-02 GINA-05 Canada, 2003  Australia, 2006 US-07 UK, 2005 GINA-06
Daytime minimal minimal or no symptoms, <4 days/week none <2 days/week but not minimal none (<2/week)
symptoms  or none including night-time more than once on each day
. . . symptoms? . .
Night-time  minimal <1 night/week not woken <1/month minimal none
symptoms  or none (<2/month for
children >12 years)
Need for minimal minimal (>1 canister/ <4 doses/week none <2 days/week minimal none (twice or
SABA month is poor control)? less/week)
Lung maintain nearly normal 290% of normal FEV, or peak flow >80% normal (>80% nearly normal
function (near) (>80% personal best personal best  (FEV;/FVC predicted or personal best  predicted or (>80% personal
normal consistently)* FEV,or PEF  and PEF are FEV,/FVC >80%* best of FEV, best consis-
pulmonary separate or PEF)? tently)?
function® parameters)®
Physical no no limitations® normal normal no interference no limitations  limitations of
activity limitations with normal activity activities: none
Exacer- minimal minimal? mild, none 0-1/year none none
bations or none infrequent
Adverse minimal minimal or none® NA NA NA NA NA
effects from or none
medications
Absences no school NA none none NA NA NA
from work  missed and
or school no parents
missed work
Lung NA NA <10to 15% of NA NA NA NA
function PEF diurnal
variation variation
Urgent care NA no emergency visits to NA NA NA NA NA

physicians or hospitals®

FEV, = Forced expiratory volume in 1 s; PEF = peak expiratory flow; FVC = forced vital capacity; NA = not assessed; SABA = short-acting 3-agonist.
 These criteria were omitted for children <5 years of age or ‘younger children’.

moted a cycle of observing and adjusting medications by
monitoring asthma control and specified 3 levels of asth-
ma control: controlled (all control parameters satisfied),
partly controlled (failure of any one control parameter)
and uncontrolled (3 out of 6 control parameters satisfied
or 1 exacerbation in any week). Similarly, the US-07 and
Australian guidelines defined 3 levels of control (US-07:
well controlled, not well controlled and very poorly con-
trolled; Australia: good, fair, poor). Specific cut-points for
each parameter were provided; however, there were dif-
ferences in these cut-points across guidelines, with the
highest level of control defined most strictly by the Aus-
tralian guidelines, followed by GINA-06 and US-07, re-
spectively.

In terms of the parameters used to assess asthma con-
trol, all of the guidelines included parameters for daytime

272 Int Arch Allergy Immunol 2009;148:265-278

symptoms, night-time symptoms, the need for SABA,
lung function, physical activity limitations and exacerba-
tions. Adverse effects were also incorporated in the US-
02 and the GINA-05 guidelines, while school absences
were included in the US-02, Canadian and Australian
guidelines. Emergency department visits were unique to
the GINA-05 guidelines and were excluded from the
GINA-06 revision. A parameter for lung function varia-
tion was unique to the Canadian guidelines.

Many of the parameters were described in qualitative
terms, and the wording was often inconsistent across the
guidelines. Table 4 illustrates the variation across guide-
lines in the definition of the exacerbation parameter.
Definitions ranged from ‘mild, infrequent exacerbations’
(Canada) to ‘minimal exacerbations’ (GINA-05) to ‘no
exacerbations’ (UK). The different ways in which these
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Table 4. Guideline definitions of ‘exacerbations’ and interpretations in the literature

Reference Definition of exacerbation for achieving acceptable control Time frame Age, years
Interpretation of Canadian guidelines goal of ‘mild, infrequent exacerbation’

Boulet et al. [14], 2004 infrequent exacerbations (poor control = any exacerbations) unknown 18+
Chapman etal. [19],2001  infrequent exacerbations (poor control = any exacerbations) past month 4+

Interpretation of GINA goal of ‘minimal exacerbation’
Bateman et al. [13], 2001 no exacerbations

95% of 8-week period 7 studies: >12,

1 study: 4-11
Bateman et al. [15], 2002 no exacerbations based on case record forms at least 7 of 8 weeks >12
Bateman et al. [12], 2004 no deterioration in asthma requiring treatment with an oral corticosteroid or 8 weeks 12-80
an emergency department visit or hospitalization
De Marco et al. [83],2003  no exacerbations past year 20-44
Kuehni et al. [22], 2002 no severe attack past year 4-16
Lai et al. [24], 2003 sleep disruption at least once a week past month <16
Rabe et al. [25], 2004 no hospital admissions, hospital emergency department visits, or unscheduled past year <16
emergency department visits to other health care facilities
Soriano et al. [44], 2003 no severe episodes of asthma past month 16+
Interpretation of US guidelines goal of ‘minimal or no exacerbation’
Carlton et al. [17], 2005 no urgent care, emergency department or hospital visits past 3 months <18
Interpretation of UK guidelines goal of ‘no exacerbation’
Watson et al. [11], 2005 no exacerbations requiring emergency care or oral steroids 1 year 0-18

definitions were interpreted in published studies are also
presented in table 4, which illustrates that the time frame
used to assess an exacerbation varied from the past month
to the past year. The GINA-06 guidelines were the first to
specify a time frame. Lastly, all of the guidelines present-
ed the control parameters as equally weighted, except the
GINA-06 guidelines which separated the exacerbation
parameter from the 5 others to stress its importance and
stated that an exacerbation in any given week automati-
cally classified that week as uncontrolled (regardless of
other parameters), whereas in the absence of an exacerba-
tion, uncontrolled asthma required that at least 3 control
parameters be unattained. Preventing exacerbations is
becoming understood and accepted as an important pre-
dictor of disease activity [33]. Overall, there was variation
between the guidelines in the number of parameters, the
type of parameters, the language used to describe each
parameter, as well as the emphasis on exacerbations. It is
important to emphasize that the main goal in all of the
guidelines was to achieve asthma control which was con-
sistently based on a multi-dimensional concept including
the parameters daytime symptoms, night-time symp-
toms, the need for SABA, lung function, physical activity
limitations and exacerbations. Furthermore, the failure
to achieve ‘acceptable’ asthma control reliably defined
the need to step up the medication level.

Differences in Pediatric Asthma
Guidelines

Stage 3: Inferring Asthma Severity after Control Is

Attained

Only the GINA-05, Canadian, Australian and US-07
guidelines included stage 3, where it was recommended
to infer the severity level based on the dosage/types of
medications that were required to achieve asthma con-
trol. This is in contrast to directly evaluating clinical end-
points in stage 1. The GINA-05 guidelines included a
statement that ‘the step system for classifying asthma se-
verity takes into account the treatment the patient is cur-
rently receiving’, although no further details were speci-
fied. In the Canadian guidelines, the specific medication
combinations corresponding to each level of inferred se-
verity for stage 3 were clearly documented and given
greater priority over the stage 1 assessment. In the Aus-
tralian guidelines, the evaluation of severity in stage 1
based on clinical characteristics was proposed to guide
‘rational selection of initial therapy’, while an evaluation
of severity based on the types and dosages of medications
required to achieve ‘good” asthma control was intended
to illustrate the interaction between control and severity.
The US-02 guidelines were criticized for excluding an as-
sessment of severity based on the minimal medication
requirement to maintain control [34], which was incor-
porated into the US-07 guidelines for the purposes of
population level assessments, clinical research or overall
severity evaluations for well-controlled patients with ‘op-
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timal therapy’. Emphasizing stage 3 is in line with a focus
on control. It stresses the importance of adjusting medi-
cations to achieve control and assessing underlying se-
verity when the child is fully controlled.

Discussion

Conceptual Differences in the Assessment of Asthma

in Children: An Evolution towards Asthma Control

The literature suggests that asthma control and sever-
ity are distinct concepts. Asthma control involves the ad-
equacy of management [35, 36], which may vary mark-
edly over short time periods [17, 37-40] and should entail
short-term evaluations of current asthma status [37], bur-
den [39] and medical management [38, 40]. Unlike con-
trol, asthma severity is defined as a relatively stable [17,
37, 40] underlying characteristic of the individual [37],
which represents the pathophysiology of the disease [35-
37]. Findings from the present review reinforce that each
guideline branded their assessment of asthma by empha-
sizing either asthma control or severity [41]. Based on the
3 stages of assessment, the guidelines were classified ac-
cording to decreasing emphasis on asthma severity and
the increasing focus on control: US-02, GINA-05, Cana-
da, UK, US-07, Australia and GINA-06. Table 5 positions
the guidelines on a horizontal continuum based on this
conceptual focus extending from asthma severity to con-
trol.

Earlier guidelines, such as the US-02 and GINA-05,
emphasized the assessment of severity to inform medica-
tion choices, while guidelines from Canada and the UK
stressed the importance of assessing control and were less
clear about the recommendations for assessing severity.
However, only the 3 most recent guidelines, US-07, Aus-
tralia and GINA-06, defined 3 separate levels of control,
indicating a shift from the traditional focus on severity
to control. Unlike the US-02 version, the US-07 guide-
lines clearly distinguished that once a patient has started
therapy (long-term controller medication), asthma con-
trol should be assessed to adjust medications which can
subsequently be correlated to underlying severity levels,
while clinical severity assessments were reserved for ini-
tial evaluations in patients without or prior to long-term
controller medications. The Australian guidelines were
very similar to the US-07 guidelines, although the em-
phasis on control was clearly dictated: ‘control is most
relevant to the day-to-day care of a patient with asthma
in general practice or in the pharmacy” The GINA-06
guidelines go even further to emphasize asthma control,
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stating that ‘asthma control is more relevant and useful’
because severity concerns the underlying disease severity
which may vary over time, as well as the responsiveness
to treatment. Further, the absence of severity levels in
stage 1 in GINA-06 signified a considerable shift from the
GINA-05 guidelines, where the stage 1 severity assess-
ment provided the central focus to inform medication
regimens.

This growing emphasis on control reinforces the com-
ponents of chronic disease management, such as regular
evaluation, achieving target outcomes and tailored ther-
apy [12, 39, 42, 43]. This approach acknowledges that se-
verity is a determinant of asthma control [38, 40, 42] but
does not dictate the means to achieve it [44]. It supports
the possibility to have severe asthma that is well con-
trolled, or conversely, mild asthma that is not well con-
trolled [17, 40, 41], as patients classified as having mild
asthma may report impaired quality of life [43]. Focusing
on control may improve patient perceptions and expecta-
tions that are commonly low in children [16, 25, 45, 46],
caregivers [22] and clinicians [15, 46, 47]. This may in
turn improve symptom reporting by children and par-
ents [16] and treatment decisions by clinicians [12, 13, 25,
47).

However, a complete focus on control, such as that ad-
vocated by the GINA-06 guidelines, which do not recom-
mend that clinicians use the levels of severity in children
prior to prescribing controller medications, implies that
all children would be started with a low-dose controller
medication despite differences in their asthma severity.
This approach reflects a more gradual strategy that re-
quires repeated visits to the physician for modifications
to pharmacotherapy which may take longer to achieve
asthma control. Further, the goal to manage or control
asthma may diminish the ideal of treating the underlying
inflammation [41, 42] to decrease long-term lung func-
tion impairment or to prevent future exacerbations.
Therefore, despite the benefits of focusing on asthma
control, comprehensive guidelines for the preliminary
assessment of asthma may be important for the initial
medication prescription in order to achieve control
swiftly.

Operational Inconsistencies within and between

Guidelines

Although the conceptual differences between control
and severity have received much attention, there is no
agreement regarding the optimal strategy to measure
asthma control and severity [40, 41, 43, 48, 49]. Table 5
highlights the overlapping endpoints recommended for
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Control
control

GINA-06
control  severity

Australia
severity

control

US-07
severity

control

severity

UK
severity control

Canada

severity® control

GINA-05

severity control

Severity
US-02

Parameter

Table 5. Summary of asthma severity and control parameters

+ o+ 4+ + o+

NA
NA
NA
NA
NA

+
+
+
+
+

NA
NA
NA
NA
NA

Daytime symptoms
Night-time symptoms
Exacerbations

Lung function
Need for SABA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

+
+

y category is based on the GINA-05 guidelines, which are recommended for research purposes only in the GINA-06 guidelines.

This parameter applies exclusively if pharmacotherapy has been initiated.

Emergency department; SABA = short-acting (3-agonist.

on daily activities

Absence from school
3 The severit

b

ED

ED visit or hospital admission
Previous life-threatening attack

Physical activity or limitations
Current treatment

Lung function variation

Adverse effects

Differences in Pediatric Asthma

the assessment of severity and control across many of the
guidelines. Currently, control parameters are used as in-
direct measures of airway inflammation [40, 41], due to
challenges in directly assessing severity. Improved meth-
ods to evaluate asthma inflammation, such as exhaled
nitric oxide, tests of bronchial hyper-responsiveness [41],
bronchial biopsy [50], bronchoscopy or induced sputum
[41], have not been validated for therapeutic decisions
[51-55] and are currently under evaluation [50]. Lung
function measures provide the most objective measure of
asthma control, offering indirect insight into the degree
of inflammation [41]. However, it is difficult for children,
especially those under the age of 5 years [31, 56, 57], to
produce reliable lung function measurements [58, 59] be-
cause the tests require active cooperation of the child [57].
Results from forced expiratory volume in 1 s are often
reported at near-normal values among symptomatic or
hospitalized children [42, 60-66]. For these reasons, lung
function parameters for young children were excluded
from many guidelines including the US-02, UK, GINA-
06, US-07 (under the age of 5 years) and Australia (under
the age of 7 years), while the Canadian guidelines ac-
knowledged the lack of optimal pulmonary function tests
in children. For older children, all of the guidelines in-
cluded lung function parameters to assess severity and/or
control. Some evidence suggests that excluding lung
function tests may lead to the overestimation of asthma
control [67] or underestimation of severity [68]. Nonethe-
less, lung function thresholds have been criticized and
require further evaluation in children [42, 60, 61, 65,
66).

Inconsistencies across the guidelines in their defini-
tions of asthma severity and control often cause confu-
sion [35, 37, 38, 41], which makes it difficult for clinicians
and researchers to categorize patients and consistently
evaluate disease status [43, 59, 69, 70], resulting in vari-
able reporting of control at the population level [13, 71].
It will be important for future guidelines to develop com-
prehensible parameter definitions and operational tools
to facilitate consistent clinical assessment by physicians.
An important observation in the more recent guidelines
was the growing support for asthma control surveys,
which were recommended and have been reviewed be
Yawn et al. [41, 42]: Asthma Therapy Assessment Ques-
tionnaire (GINA-06, US-07) [37, 72, 73], Asthma Control
Questionnaire (Australia, GINA-06, US-07) [36], Asth-
ma Control Test (Australia, GINA-06, US-07) [74] and
the Asthma Control Scoring System (GINA-06) [75].
These tools offer a quick and efficient way to evaluate
control in the clinic, although more research may be re-
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quired to determine the optimal questionnaire for chil-
dren in order to improve overall standardization. Cur-
rently, many clinicians depend on 1 measure to assess
asthma, such as daytime symptoms [11, 37, 40, 41], which
has been associated with a significant overestimation of
control or an underassessment of severity [46, 47] and
can lead to ineffective treatment [41] as well as subopti-
mal outcomes [6, 76]. It is critical to assess the validity of
multiple endpoints to discriminate between patients with
different medication needs. A standardized assessment
based on the main parameters that appear across the
guidelines (daytime symptoms, night-time symptoms,
need for SABA, exacerbations and physical activity limi-
tations) may be necessary to achieve consistent stepwise
pharmacotherapy. Parameters less consistently included
in the guidelines, such as adverse effects from medica-
tions, lung function variation and absences from school,
must be critically evaluated to determine their relative
impact on control levels and pharmacotherapy modifica-
tions.

Conclusions

There has been progress away from consensus opinion
and towards evidence-based guidelines for asthma [77],
although the need for multicenter international clinical
trials of the effectiveness of guideline recommendations
remains [78].
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