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Asthma – should we assess control or severity?
Ian Mitchell, MD, FRCP(C)

The Global Initiative on Asthma Education (GINA) was
formed in 1994. Its goals and objectives were described
in a 1995 NHLBI/WHO Workshop Report titled Global
Strategy for Asthma Management and Prevention. In
2004 the executive decided to revise the global strategy,
and this was published in 2006. The Introduction to the
new report states: “This Report (revised in 2002), and
its companion documents, have been widely distributed
and translated into many languages. A network of
individuals and organizations interested in asthma care
has been created and several country-specific asthma
management programs have been initiated. Yet much
work is still required to reduce morbidity and mortality
from this chronic disease.” 

As part of its ongoing commitment to asthma knowl-
edge, the executive committee of GINA arranges for an
annual literature review, and reviews between 250 and
300 articles every year. The quality of the evidence
present in each article is assessed according to strict
criteria. This process allows GINA to identify trends and
follow the evidence for changes in practice. 

There are many reasons for updating these guide-
lines. For example, it has been observed that patients
have not benefited fully from previous guidelines.
Neither have they benefited from the wide variety of
effective medications now available. Many patients lack
the simplest of appropriate asthma care. There is also
concern with the pricing of medication, and, with respect
to inhalers, the cost of each device.

GINA believes asthma to be one disease, whatever
the age of the patient, and therefore proposes a unified
approach to it. All of the principles and basic concepts
apply to everyone. Within this overall rubric, specific
features are recognized in five groups: those aged less
than five; children from five to adolescence; adolescents;
adults; and the elderly. The differences between groups
are not dealt with in this brief report – educators will
require access to the full report for finer details. What is

presented here is a broad overview.
Whereas its former strategy was based on the

classification of patients by severity, the fundamental
concept underlying the new GINA strategy is clinical
control. This new report represents a clear shift in the
paradigm to be used in the assessment of patients.

So why did the paradigm change? One of the prob-
lems with using “severity” as the basis for assessment is
that there is a lack of clarity in the meaning of this
concept. There are a number of ways “severity” might be
understood. The two principal components are the
severity of the underlying disease, however it is treated,
and the severity, as seen in the manifestations of disease,
whether before or after treatment. However, the former
classification of asthma by severity still has a place. It
remains useful in the initial estimation of patients, and
for decisions on the intensity and dose of the starting
treatment. Thereafter the concept of assessing control
will be used to change and improve on the initial recom-
mendations. 

Control is particularly relevant in the care of pa-
tients, as neither prevention nor cure is possible for
asthma. As indicated in the next paragraph, control is
based on symptoms described by the patient and evi-
dence easily gathered by the clinician. Other possible
measurements, such as underlying inflammation, were
considered as the standard for control. While inflamma-
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tion has been shown to be very important, it is costly and
difficult to measure routinely. Also while detailed studies
of pathophysiology, such as the degree of airway reactiv-
ity, remain very useful, they, like measurements of
inflammation, are too complex for routine use.

Control is assessed as being at one of three levels:
controlled, partly controlled and uncontrolled, with its
components grouped under six headings: 
• daytime symptoms
• limitations of activities
• nocturnal symptoms/awakenings
• need for reliever/ rescue treatment
• lung function (PEF or FEV1), and 
• exacerbations.

The details are important. For daytime symptoms and
need for reliever/ rescue treatment, controlled is twice or
less/week and partly controlled is more than twice/week.
For limitations of activities and nocturnal symptoms-
/awakening, if there are any symptoms, the assessment
is partly controlled, while in these contexts controlled
means no symptoms at all. For lung function (PEF or
FEV1), control is considered >80% predicted or per-
sonal best (if known) and partly controlled is less than
80% of this value. For exacerbations the rules are strict,
and if they occur once or twice in a year, the patient is
considered partly controlled. 

How should the new guidelines be used? As the re-
port says: “Implementation of asthma guidelines should
begin with the setting of goals and development of strat-
egies for asthma care through collaboration among
diverse professional groups including both primary and
secondary health care professionals, public health
officials, patients, asthma advocacy groups, and the gen-
eral public. Goals and implementation strategies will
vary from country to country – and within countries – for
reasons of economics.” (p 88)

Five stages of implementation of the recommenda-
tions are described:
1. develop patient/physician partnership
2. identify and reduce exposure to risk factors
3. assess, treat, and monitor asthma
4. manage asthma exacerbations
5. special considerations.

The report spends a great deal of time on the physi-
cian-patient partnership and much less time on the role

of other health-care professionals in treating asthma.
This is emphasized in the text: “The effective manage-
ment of asthma requires the development of a partner-
ship between the person with asthma and his or her
health care professional(s) (and parents/caregivers in the
case of children with asthma).The aim of this partnership
is to enable patients with asthma to gain the knowledge,
confidence, and skills to assume a major role in the
management of their asthma.

“The partnership is formed and strengthened as
patients and their health care professionals discuss and
agree on the goals of treatment, develop a personalized,
written self-management action plan including self-
monitoring, and periodically review the patient’s treat-
ment and level of asthma control.... This approach is
called guided self-management and has been shown to
reduce asthma morbidity in both adults and children.”
(p 65)

Asthma educators are often more interested in care
at the individual level, and will welcome the emphasis
on relationships and development of partnerships as the
first priority. This is something that educators have
always recognized as the essence of their activity, an
initial and ongoing commitment whose absence will
make all other attempts at treatment useless.

Educators will also welcome the fact that risk factors
are dealt with before drug treatment, and do have a
specific role here. However, drug treatment is given
emphasis in the report.

When a professional sees a patient with asthma,
assessment should be under the six major headings: day-
time symptoms; limitations of activities; nocturnal symp-
toms/awakening; need for reliever/ rescue treatment;
lung function (PEF or FEV1); and exacerbations. Then
treatment recommendations can be made. If this is a first
visit, former ideas of severity can be used to decide on
the initial dose of inhaled steroids, whether to add a
long-acting beta 2 drug or a leukotriene-antagonist, and
how soon the patient should be seen again. A reliever
medication (rapid-acting short- or long-acting broncho-
dilator) will always be given. This is important in provi-
ding the patient a way to have immediate relief, but use
of the reliever will also be an important component in the
assessment of degree of control. Initial treatment will be
at one of 5 levels: 
Step 1: as-needed reliever medication
Step 2: reliever medication plus a single controller
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Step 3: reliever medication plus one or two controllers
Step 4: reliever medication plus two or more controllers
Step 5: reliever medication plus additional controller

options.

It is important to recognize patients who are severely un-
controlled, as their treatment will be intense and follow-
up will be very close. 

At the next visit, the degree of control will be
assessed. If the patient is not controlled, treatment will
be stepped up, and further review arranged. The step-
ping-up may require a higher dose of an existing treat-
ment (in the case of inhaled steroids) or adding another
class of drug.

However, if the patient is partly controlled, an
increase in treatment may be advised, but is not auto-
matic. The patient’s degree of satisfaction is important:
for example, patients who are satisfied with their condi-
tion, even if only partly controlled, may not accept the
need for an increase in their inhaled steroid dosage.
While cost is also an issue in this situation, safety is
rarely a concern given the low incidence of side-effects

with current asthma medications. The patient’s prefer-
ence does matter. Since these recommendations are
world-wide, there will be local variations depending on
what is available. 

Once control is achieved, it should be maintained
for at least three months. Treatment can then be stepped
down. The rule to follow is that a long-term treatment
regimen should be the simplest (i.e. fewest drugs) and
have the lowest dose of prescribed medication required
to keep the patient’s asthma controlled.

While reliever medication is always prescribed, an
important goal at all times is reduction or elimination of
its regular use.

In the end, the goals of treatment are simple: asthma
patients should experience no or minimal symptoms
(during both day and night), have no limitations on their
activities (including physical exercise), have no (or
minimal) requirement for rescue medications, have near-
normal lung function, and experience only very infre-
quent exacerbations.

References: see page 6

Book Review: ASTHMA EDUCATION: PRINCIPLES AND PRACTICE
Patricia V. Burkhart, PhD, RN

This asthma reference text is comprised of four major
sections: asthma fundamentals; the role of education; the
role of the asthma educator; and a series of case studies
that review the information presented in the preceding
sections. The chapters in each section can function as
individual study modules that include content, reference
charts, diagrams, good resource contacts, case studies,
and exercises to evaluate the reader’s understanding.

Section 1, Asthma Fundamentals, is a comprehen-
sive review of the physiology of asthma. Information
appears up-to-date and very applicable to asthma
diagnosis and treatment today, with detailed instructions
(e.g., medication delivery systems) and the discussion of
additional aspects that are not always addressed in
asthma education texts, such as the cost of asthma as
well as special considerations with asthma (e.g., preg-
nancy, occupational asthma, and obesity). The informa-
tion is clear and detailed to support reader comprehen-
sion.

Section 2, The Role of Education, stresses the im-
portance of an integrated approach to client education
and management. A team approach is emphasized, with
the client as part of the team, and specific strategies are
discussed and examples are shared. Of particular
interest is the information on non-adherence to the
recommended asthma regimen, a major contributor to
poor asthma management. It is a thoughtful review of the
barriers to treatment adherence. The authors did a good
job describing the important role of peak flow monitoring
and the asthma action plan in client asthma self-manage-
ment. Alternative and complementary approaches are
also reviewed.

Section 3, The Effective Asthma Educator, discusses
the role of the asthma educator. Areas reviewed include
specific learning theories and how to teach the asthma
client. Specific teaching strategies for a clinic setting are
also provided. Age-related learning needs and barriers
are considered, with an emphasis on management that is
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tailored to the individual’s specific needs.
Section 4, Practice Case Studies, gives several case

histories that are used to apply the information that is
presented in the text. It affords the opportunity for
application of the content to asthma clients.

In summary, the book is an informative resource for
health care providers who care for clients with asthma.
The information is current, comprehensive, and pertinent
to effective asthma management. As a pediatric nursing
professor and the principal investigator on federally
funded child asthma studies, I have found the Mitchell

and Govias text, Asthma Education: Principles and
Practice, to be an excellent resource for me and the
nurse educators who work with participants in our
asthma studies.

Dr Patricia V. Burkhart is Principal Investigator on
Federally Funded Child Asthma Studies, Director of the
Undergraduate Program and Associate Professor, Par-
ent-Child Nursing at the College of Nursing, University
of Kentucky

Diesel Exhaust – An Unknown Danger
Gaynor D. Govias B Sc, B Ed, CAI

Individuals with asthma who have been discharged from
hospital are required to avoid their triggers, particularly
diesel fumes. This warning is given seriously. 

The questions arises, why the particular mention of
diesel fumes? This article strives to explain the reason
why diesel fumes are a major trigger of asthma.

Sources of diesel exhaust
Diesel fumes are produced by vehicles (trucks, buses);
ships and trains; earthmoving equipment of all types
(including Bobcats and front-end loaders); mining and
agricultural equipment; compressors and generators;
cranes and fork-lifts; welding machines and generators.
Hence, no matter where you live, you are likely to be
exposed to diesel exhaust. People who live in rural,
urban or industrial areas are all exposed to diesel
exhaust. The level of exposure is increased in industrial
or construction areas and wherever diesel-powered
engines are used, maintained, stored or repaired.

Depending on the how well the equipment is both
maintained and operated, diesel engines produce an
exhaust that contains more particulate matter than
gasoline engines. Diesel engines may be more fuel-
efficient, but the exhaust or fumes contain gases and
particulate matter (PM) from 20 to 100 times more than
gasoline engines.1 When diesel fuel is burned, whether
partially or completely, it produces a complex mix of
organic and inorganic compounds with soot or elemental
carbon particles as the major component – some
where between 60% and 80%. See Table 1. 

Table 1: Components of Diesel Fumes

carbon particles  

carbon monoxide and carbon dioxide

nitrogen oxides

nitrous oxide and nitrogen dioxide

sulphur dioxide

hydrogen sulphide

hydrocarbons

ketones, phenols

formaldehyde and other aldehydes

 acetaldehyde, acrolein

benzene

polycyclic aromatic hydrocarbons (PAHs)

nitro-PAHs and oxidized PAHs derivatives

small amounts of metals 

water vapor

other trace elements

Diesel engines produce 2 
1. about 20% of the nitrogen oxides that are found in

outdoor air 
2. 26%  of the nitrogen oxides that come from on-road

sources
3. 66% of particulate pollution from all road sources.

Nitrogen oxides are a major contributor to the production
of ozone and smog. Diesel exhaust (DE) also contains
organic particles including polycyclic aromatic hydrocar-
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bons (PAHs); nitro and oxygenated derivatives of PAHs
such as ketones, quinones and diones; heterocyclic
compounds; aliphatic hydrocarbons, and aldehydes.

The greatest offender in DE is soot. About 90% of
these fine carbon particles are less than one micron in
diameter, have a high deposition rate in the lungs, and
remain in the atmosphere for long periods of time. The
danger lies in the fact that the carbon in diesel particu-
late matter attracts and stores hundreds of harmful
particles on its surface – a process called adsorption –
and thus, when inhaled, carries these particles into the
small airways. Many of these ‘tag along’ substances are
considered carcinogenic. The Environmental Protection
Agency has proposed classifying diesel exhaust as a
probable human carcinogen while the International
Agency for Research on Cancer considers it a probable
cause of human cancer. 

Table 2: Symptoms of DE Exposure

chest tightness

chronic cough

dyspnea

feeling ‘high’

headache

heartburn

irritation of eyes, nose, 

throat, lungs

lightheadedness

nausea

numbness

phlegm

tingling in extremities

vomiting

weakness

wheezing

Symptoms resulting from exposure to DE
Generally, the common pathway to DE exposure is
breathing. But exposure can also occur through ingestion
or through skin. DE clings to skin and hair, and contact
with either followed by touching the mouth can result in
ingestion of DE particles.

Both short- and long-term symptoms have been
reported by workers exposed to high concentrations of
diesel exhaust. See Table 2. The list does include the
symptoms of asthma, so that it comes as no surprise that
DE can exacerbate both asthma and other lung diseases
such as chronic bronchitis. It not only aggravates symp-
toms but can also increase the frequency of exacerba-
tions. Individuals exposed to DE also show respiratory
effects such as chronic cough, dyspnea and a significant
decrease in FEV1.

3

Immunologic effects of DE
DE particles have an effect on health. See Table 3. Since
DE particles are so small, they can reach the alveolar
tissue in the lungs 4 where they are engulfed by alveolar
cells and alter cytokine (soluable protein immune
mediators) and chemokine (proteins that attract migra-
tion of different cell types) production. They promote the
release of immunoglobulins, proinflammatory mediators
and antioxidant enzymes in cells and also affect bron-
chial epithelial cells. They also activate transcription
factors.5,6 The results is pulmonary inflammation, mucus
secretion, impairment of mucociliary clearance, contrac-
tion of bronchial smooth muscle and serum leakage into
the airways. The organic component of DE can result in
oxidative stress and cell apoptosis.7  

DE has a cytotoxic effect in the lungs, and interferes
with the regulation of the immune response 5,8,9 by:
• amplifying the production of IgE
• increasing IL-8 and IL-10 production 
• increasing recruitment of neutrophils
• stimulating eosinophil proliferation
• inhibiting glutathione function
• releasing free radicals into the airway
• restricting activity of antioxidants
• modifying antigen presentation by macrophages
• encouraging mast cell degranulation
• enhancing basophil histamine release
• reducing the body’s ability to counteract oxidants
• promoting cellular injury
• mediating and sustaining inflammatory responses.
 
A study by Chang et al found that DE particles enhance
IgE production and the allergic response to allergens in

Table 3: Effect of Diesel Exhaust on Humans 

Component Effect on humans

carbon monoxide

nitrogen oxides

sulfur dioxide

hydrocarbons

aldehydes

benzene

PAHs

toxic, respiratory tract irritant

respiratory tract irritant

respiratory tract irritant

respiratory tract irritant some

mutagenic and carcinogenic

toxic and carcinogenic

mutagenic and carcinogenic
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individuals who are allergic. More importantly, they
found that DE particles may initiate allergic sensitivity
in individuals who were nonatopic.9 

Effect of DE on patients with asthma
DE increases airway resistance in everyone.8 Patients
with asthma appear to be more susceptible to the effects
of DE exposure than healthy individuals.6 Frampton et
al10 found that patients with asthma showed higher ultra-
fine DE deposition when breathing at rest than did
healthy persons. They also observed subtle changes in
leukocyte subsets and adhesion molecule expression that
resulted in changes in endothelial vascular function. DE
also affected the heart, decreasing QT variability without
changes in the QT interval.

A study of 22 Hispanic children with asthma, age 10
– 16 years, found that DE has an adverse effect on
asthma.11 Other epidemiological studies have linked
exposure to high density traffic fumes with asthma,
allergic rhinitis and allergic sensitization.12 Formalde-
hyde has been linked with childhood asthma prevalence,
respiratory symptoms, and atopic sensitization.13 North-
bridge and Yankura14 showed that adolescents living
along major trucking thoroughfares were at increased
risk both of asthma and of allergic symptoms. 

DE binds strongly to particular allergens such as
ragweed, cat, birch, house dust mites and grass pollen.5

In some cases, the binding of DE and the allergen is very
strong but it is the ability of DE to transport the allergen

deep into the lung – where the physical proximity of the
two on the mucosal surface results in an synergistic,
aggravated inflammatory response – that is of concern.
DE acts as an adjuvant, increasing production of IgG and
IgE. Long-term exposure can result in lung problems or
reduced lung capacity while increasing the risk of
developing certain cancers, including lung cancer and
tumors, but not laryngeal cancer.2,7,15

Conclusion
Research has proven that diesel exhaust causes biologi-
cal responses related to asthma – aggravating the sever-
ity of chronic lung disease; increasing airway inflamma-
tion and airway hyperresponsiveness; causing more fre-
quent and more severe exacerbations; and increasing the
rapidity of decline in lung function. While these are the
known aspects of the effects of diesel exhaust, the actual
molecular mechanism is shrouded in mystery. However,
one need not wait for clarification when the results are
self-evident. Exposure to diesel exhaust should be mini-
mized, and patients warned that exposure, particularly
after an exacerbation, will be harmful to their respiratory
health. The impact of DE is increased with exposure to
allergens. Hence environmental control becomes impera-
tive in the self-management and control of asthma, and
avoidance of DE should be a priority for infants and
children, the elderly, and those individuals who have
respiratory problems.
References: See below.
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