
Examining the unmet need in adults with

severe asthma
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ABSTRACT: Asthma currently affects an estimated 300 million people worldwide and the number

is expected to rise to 400 million by 2025. Asthma morbidity remains high and the economic

burden is significant. Approximately 20% of patients have severe persistent asthma. As patients

with severe asthma often have a variety of conditions that may coexist with or be mistaken for

asthma, careful diagnosis and management are essential, and adhering to a protocol for

investigations is helpful.

For patients with severe persistent asthma, the Global Initiative for Asthma 2005 guidelines

recommend the use of high-dose inhaled corticosteroids in combination with a long-acting b2-

agonist, with one or more additional controller medications if required (step 4 therapy). However,

recent studies have shown that asthma remains inadequately controlled in many patients with

severe asthma, despite treatment in accordance with guidelines.

Patients with severe asthma have the highest healthcare utilisation and mortality, and there is

clearly an unmet need for the effective and safe treatment of patients with severe persistent

allergic asthma who remain symptomatic despite optimised standard treatment. The latest

guidelines suggest that omalizumab may address this unmet need.
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I
t is estimated that as many as 300 million
people of all ages and from all ethnic back-
grounds have asthma and the burden of this

disease to governments, healthcare systems,
families and patients is increasing worldwide.
Globally, asthma is one of the most common
long-term diseases and considerably higher
estimates can be obtained with less conservative
criteria for the diagnosis of clinical asthma [1].
The rate of asthma increases as communities
adopt Western lifestyles and become urbanised.
As the proportion of the world’s population that
is urban is projected to increase from 45% in 2004
to 59% in 2025, there is likely to be a marked
increase in the global prevalence of asthma over
the next two decades. Indeed, it is estimated that
there may be an additional 100 million people
with asthma by 2025 [1]. Asthma mortality is
high, with ,239,000 asthma-related deaths per
year [2]. The economic burden of asthma is also
considerable, with an estimated total cost of
asthma in Europe of J17.7 billion per year [3].

THE GLOBAL INITIATIVE FOR ASTHMA
ASSESSMENT1

The Global Initiative for Asthma (GINA) 2005
guidelines classified asthma severity into four

steps, according to clinical features before treat-
ment (table 1), as well as by the daily medication
regimen and the response to treatment (table 2)
[4]. Asthma is classified as follows. Step 1:
intermittent, with symptoms occurring less than
once a week and patients remaining asympto-
matic with normal peak expiratory flow (PEF)
between attacks. Step 2: mild persistent, with
symptoms occurring more than once a week, but
with f1 attack?day-1. Step 3: moderate persis-
tent, with daily attacks affecting activity. Step 4:
severe persistent, with continuous limited physi-
cal activity. Although estimates vary, it is likely
that ,25–40% of patients have intermittent
asthma, 25–40% have mild or moderate persistent
asthma, 20% have severe persistent asthma, and
5–10% have uncontrolled asthma despite receiv-
ing optimised therapy (severe/difficult asthma).
Patients who have severe persistent asthma (step
4) experience highly variable continuous symp-
toms, reduced lung function, frequent nocturnal
symptoms, limitations in activities and severe
exacerbations despite medication.

DIAGNOSIS CONSIDERATIONS
Before treating patients with difficult asthma,
some other factors should be considered.
Misdiagnosis may be as high as 10%, nonadher-
ence with oral steroid therapy has been reported
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at 30%, and in some cases there is a significant major
psychiatric component to patients’ symptoms and perception
of their asthma [5–7]. After excluding these factors, only a half
of the cases are truly therapy-resistant asthma or severe
asthma (fig. 1) [7]. Therefore, the careful diagnosis and
management of patients with severe asthma is necessary, and
an approach using defined protocol is often helpful [8, 9]. In
1998, the European Respiratory Society (ERS) Task Force on
difficult/therapy-resistant asthma recommended the use of a
protocol for evaluating difficult asthma (table 3) [8]. A similar
approach had been recommended earlier, in the USA in 1993
[9]. A protocol is also useful for: addressing and attempting to
validate issues raised in the proposed definition; providing
data that can be compared between centres; and standardising
patient categories for research purposes, including therapeutic
trials [8].

Some patients with apparently severe asthma have a variety of
comorbidities. As many conditions can induce wheezing
associated with airway obstruction, a patient with a presumed
diagnosis of asthma, but not apparently responding to asthma
medication, should be investigated for other possible alter-
native or associated diagnoses. Superficially similar conditions
may be mistaken for asthma and this may lead to patients
being inappropriately prescribed inhaled steroid therapy. For
example, although cough and the presence of eosinophils in
sputum may be considered to be a variant of asthma, cough
alone in the absence of evidence of intermittent bronchial
obstruction is unlikely to be caused by asthma. Allergic
bronchopulmonary aspergillosis and pulmonary eosinophilic
syndromes may be considered unique diseases with some of
the clinical features of asthma and are often difficult to treat;
these are probably best considered outside the definition of
difficult/therapy-resistant asthma. Vocal cord dysfunction
(VCD), characterised by adduction of the vocal cords, can
masquerade as asthma or may coexist with asthma, which
could result in asthma appearing more severe than it really is
[10, 11]. In one study [11], 16.7% of patients with refractory
asthma and referred for tertiary care had coexisting VCD and
asthma. Moreover, medical utilisation is higher in patients
with VCD compared with age/sex-matched patients with
asthma [12]. Other respiratory conditions, such as chronic

bronchitis or bronchiectasis, may also coexist with asthma, but
the effect of these on asthma severity or control is unknown [8].

A recent survey of members of the British Thoracic Society was
conducted to assess the current level of use of protocols for
severe asthma. The responses of 21 specialists with a special
interest in difficult asthma were compared with those of 152
doctors who were not the lead for asthma or difficult asthma in
their institution [13]. Difficult asthma specialists were more
likely to always utilise liaison psychiatric opinion (p50.002), to
use prednisolone assays/cortisols to objectively assess com-
pliance (p50.028) and to routinely perform skin-prick tests for
common inhaled allergens and fungi (p50.012 and p,0.001,
respectively). The most significant difference between specia-
lists and generalists was the increased ease of access to a
liaison psychiatrist by referral (p50.001). The survey con-
cluded that pulmonologists with a declared special interest in
difficult asthma may have configured their services and
approaches more in line with the recommendations of the
ERS Task Force [8]. However, the results also indicated that a
protocol-based approach for difficult asthma is not widespread
among respiratory physicians who did not have a special
interest in asthma.

GINA GUIDELINES AND CONTROL OBJECTIVES1

GINA 2005 guidelines recommend that treatment should be
tailored to asthma severity, with defined regimens for each
treatment step. If asthma control cannot be achieved or is lost
on the current treatment step, treatment should be advanced to
the next step (fig. 2) [4]. Patients with intermittent asthma (step
1) should receive an inhaled short-acting b2-agonist (SABA).
Patients with mild persistent asthma (step 2) should also
receive a low-dose inhaled corticosteroid (ICS). Additionally,
an inhaled long-acting b2-agonist (LABA) may be used in
patients with moderate asthma (step 3). For patients with
severe persistent asthma, the GINA guidelines recommend the
use of high-dose ICS in combination with a LABA, with one or
more additional controller medications if required (step 4
therapy). GINA acknowledges that control of asthma may not
always be possible. Additional controllers are anti-immuno-
globulin (Ig)E, leukotriene modifiers, oral b2-agonist, oral
corticosteroid (OCS) and sustained-release theophylline.

TABLE 1 Global Initiative for Asthma 2005 classification of asthma severity: clinical features before treatment

Asthma Severity Clinical features before treatment

Symptoms Nocturnal symptoms FEV1 or PEF

Step 4: severe persistent Continuous

Limited physical activity

Frequent f60% pred

.30% variability

Step 3: moderate persistent Daily

Attacks affect activity

.1 time per week 60–80% pred

.30% variability

Step 2: mild persistent .1 time per week but ,1 time per day .2 times per month o80% pred

20–30% variability

Step 1: intermittent ,1 time per week

Asymptomatic and normal PEF between attacks

f2 times per month o80% pred

,20% variability

The presence of one feature of severity is sufficient to place a patient in that category. FEV1: forced expiratory volume in one second; % pred: % predicted; PEF: peak

expiratory flow. Reproduced from [4] with permission from the publisher.
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Anti-IgE (omalizumab) was included in the 2004 update of the
GINA guidelines (published 2005) and is the only add-on to
step 4 therapy with category A evidence (rich body of evidence
from randomised controlled trials). OCS may also be added to
high-dose ICS/LABA therapy, but there are reservations about
long-term use of such agents due to their association with
significant side-effects, which include reversible abnormalities

in glucose metabolism, increased appetite, fluid retention,
weight gain, rounding of the face, mood alteration, hypertension,
peptic ulcer and aseptic necrosis of the femur. Theophylline and
oral b2-agonists are also possible additional add-on therapies to
high-dose ICS in combination with LABA for use in patients
with severe asthma, but are used much less frequently in this
patient population due to comparatively limited evidence of
efficacy and gastrointestinal and cardiovascular side-effects.
Evidence for the efficacy of leukotriene modifiers in patients
with severe asthma is limited.

GINA guidelines define asthma as controlled when there are
minimal chronic symptoms, minimal (infrequent) exacerba-
tions, no emergency visits, minimal use of as-needed SABA, no
limitations on activities, a daily PEF variation of ,20%, a near-
normal PEF and minimal adverse effects from medications. In
severe persistent asthma, the goal of therapy is to achieve the
best possible results: the fewest symptoms, the lowest
requirement for inhaled SABA, the best PEF, the least circadian
(night-to-day) variation and the fewest side-effects from
medication.

THE UNMET NEED IN SEVERE ASTHMA
Suboptimal asthma management has been demonstrated in
several studies, including the Asthma Insights and Reality in
Europe (AIRE) study [14], the Fighting for Breath survey [15],
the International Asthma Patient Insight Research (INSPIRE)
study [16] and the Gaining Optimal Asthma Control (GOAL)
study [17].

In the AIRE study [14], asthma patients were identified by
telephone screening 73,880 households in seven European

TABLE 2 Global Initiative for Asthma 2005 classification of asthma severity: clinical features and treatment

Clinical features Current treatment step

Step 1

No controller

Step 2

,500 mg BDP

Step 3

200–1000 mg BDP and

LABA

Step 4

.1000 mg BDP and LABA

and/or other

Step 1

Symptoms ,1 time per week

Nocturnal symptoms f2 times per month

Lung function normal between episodes

Intermittent Mild persistent Moderate persistent Severe persistent

Step 2

Symptoms .1 time per week

Nocturnal symptoms ,1 time per week

Lung function normal between episodes

Mild persistent Moderate persistent Severe persistent Severe persistent

Step 3

Symptoms daily

Nocturnal symptoms o1 time per week

FEV1 60–80% pred

Moderate persistent Severe persistent Severe persistent Severe persistent

Step 4

Symptoms daily

Frequent nocturnal symptoms

FEV1 f60% pred

Severe persistent Severe persistent Severe persistent Severe persistent

BDP: beclometasone dipropionate; LABA: long-acting b2-agonist; FEV1: forced expiratory volume in one second; % pred: % predicted. Adapted from [4] with permission

from the publisher.
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FIGURE 1. Proportion of patients with alternative or coexistent diagnosis

causing symptoms in the Belfast (h) and Brompton (&) studies. COPD: chronic

obstructive pulmonary disease. #: chronic bronchitis, immunoglobulin A deficiency,

cystic fibrosis, obliterative bronchiolitis, cardiomyopathy, pulmonary hypertension,

hypereosinophilia, extrinsic allergic alveolitis and respiratory muscle incoordination.

Reproduced from [7] with permission from the publisher.
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countries. Designated respondents were interviewed on
healthcare utilisation, symptom severity, activity limitations
and asthma control. Current asthma patients were identified in
3,488 households and 2,803 (80.4%) patients completed the
survey. The AIRE study showed that asthma is frequently
poorly controlled and that levels of control do not meet the
goals of the GINA guidelines. For example, 46% of patients
reported daytime symptoms, 30% had asthma-related sleep
disturbances at least once a week, 25% of patients with asthma
had an unscheduled urgent care visit in the previous year, 10%
had an emergency room visit and 7% had an overnight
hospitalisation. However, it is important to note that not all of
these patients were following the correct level of medication
for their severity of asthma. For example, only ,30% of
patients with moderate-to-severe persistent asthma were
taking ICS [14].

The European Fighting for Breath survey of severe asthma [15]
highlighted issues faced by asthma sufferers and estimated
that 6 million Europeans with asthma live in fear that their next
attack could kill them. Almost 70% have to restrict their
physical activities, one in five felt disadvantaged at work or
study and one in three felt restricted from going out socially.

Others expressed how they felt ignored by society, encaged by
their asthma and that they live with a sense of shame and
embarrassment.

The INSPIRE study [16] examined the attitudes and actions of
3,415 physician-recruited adults aged o16 yrs with asthma in
11 countries who were prescribed regular maintenance therapy
with ICS alone or ICS and LABA. Structured interviews were
conducted in order to assess medication use, asthma control
and the patients’ ability to recognise and self-manage worsen-
ing asthma. The respondents had a mean age of 45 yrs, their
mean duration of asthma was 16 yrs, 21% were smokers and
65% were female. All patients were receiving ICS and 70%
were receiving ICS and a LABA (61% in a fixed combination
and 9% using separate inhalers). Despite receiving regular ICS
or ICS/LABA maintenance therapy, 51% of asthma patients
had uncontrolled symptoms as defined by the Asthma Control
Questionnaire (ACQ; fig. 3), 74% of patients used SABA rescue
therapy daily and 51% of patients reported having needed
unplanned medical care (such as hospitalisation) as a result of
an asthma attack on at least one occasion in the previous year.
Worsening asthma symptoms were found to affect all aspects
of patients’ daily lives, particularly leisure and social commit-
ments. More than 70% of patients stated that the worst
drawbacks of having asthma were the interference in their
daily lives and the panic they felt as their symptoms increased,
indicating the impact of the disease on the patients’ health-
related quality of life. Of the patients with asthma classified as
‘‘not well controlled’’ according to the ACQ, 87% described
their asthma control during the week preceding the interview
as ‘‘relatively good’’, while 55% of patients classified as having
‘‘uncontrolled asthma’’ rated their asthma control as being
‘‘relatively good’’. This suggests that patients’ notion of
acceptable asthma control falls short of the level of control
achievable. The INSPIRE study [16] also showed that although
patients recognise deteriorating asthma control and adjust
their medication during episodes of worsening, they often
adjust treatment in a suboptimal manner, such as increasing
SABA use, representing a missed window of opportunity.

TABLE 3 Investigation of difficult/therapy-resistant asthma

Assessment of severity

Symptom score chart and use of b2-agonist reliever therapy

Spirometric measurement of lung volumes and gas transfer

Bronchial responsiveness to methacholine/histamine

Diurnal variation in peak expiratory flow

Quality of life assessment

Determination of pharmacological responsiveness

Assessment of compliance to therapy and inhaler technique

Bronchodilator response to b2-adrenergic agonists

Response to prednisolone (corticosteroid responsiveness)

Radiology

Chest radiograph

Barium swallow

Computed tomography of sinuses

High-resolution computed tomography of the lungs

Blood tests

Full blood count, including eosinophil count

Serum IgG, IgA, IgM and IgG subclasses

Serum total IgE

Specific IgE to selected allergens

Thyroid function tests

Other tests

Biomarkers of inflammation (exhaled nitric oxide, eosinophils in induced

sputum)

Sweat test and genetic assessment of CFTR mutations (if indicated)

24-h oesophageal pH monitoring

Examination of nasopharyngeal airways

Tests of ciliary function

Skin-prick test to common aeroallergens

Fibreoptic bronchoscopy with bronchial biopsy and bronchoalveolar lavage

Psychological assessment

Ig: immunoglobulin; CFTR: cystic fibrosis transmembrane conductance regulator.

Reproduced from [8] with permission from the publisher.
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FIGURE 2. Global Initiative for Asthma 2005 guidelines stepwise approach to

asthma control. Use of short-acting b2-agonists to relieve symptoms is recom-

mended at all treatment steps. ICS: inhaled corticosteroids; LABA: long-acting b2-

agonists; Ig: immunoglobulin; SR: sustained release. #: anti-IgE is the only step 4

add-on therapy with category A evidence. Data taken from [4].
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The GOAL study [17] examined whether asthma control, as
defined by guidelines, was achievable for most patients. This
was a 1-yr, randomised, stratified, double-blind, parallel-group
study of 3,421 patients with uncontrolled asthma and
compared fluticasone propionate and salmeterol/fluticasone
in achieving two rigorous, composite, guideline-based mea-
sures of control: total asthma control and well-controlled
asthma. Treatment was stepped up until total control was
achieved (or to a maximum of 500 mg fluticasone b.i.d.). The
GOAL study demonstrated that (in a controlled study) better
guideline-derived asthma control is achievable in a majority of
patients and that ICS/LABA is more effective than ICS alone.
However, asthma was not well controlled in 38% of patients
with the most severe asthma (.500–1,000 mg?day-1 beclometa-
sone equivalent at baseline) despite optimised ICS/LABA
combination therapy (fig. 4). Furthermore, total asthma control
was only achieved in 30% of patients with the most severe
asthma (fig. 4). Adding OCS had little effect on asthma control,
with asthma remaining inadequately controlled in 31% of
patients with the most severe asthma and the proportion of
patients with total control rising only slightly from 30% to 35%.

PATIENTS WITH SEVERE ASTHMA HAVE INCREASED
RATES OF UNSCHEDULED HEALTHCARE
A study that aimed to obtain a representative national picture
of the type of people with asthma attending accident and
emergency departments in the UK found that 425 (32.9%) of
the attendees had been admitted in the previous 12 months
and 316 (24.5%) had attended the emergency department in the
previous 3 months [18]. Similarly, in a French multicentre trial
of individuals with asthma attending emergency departments,
975 (26%) out of 3,772 patients were considered to have life-
threatening asthma, 340 (37%) had been hospitalised in the
previous year and 75 (8%) had been previously ventilated [19].
Patients with severe asthma account for the majority of
hospitalisations due to asthma, and a strong association exists
between asthma severity/hospitalisation and asthma-related
mortality [20–25]. While all patients are susceptible to exacer-
bations, severe asthma increases the risk of an exacerbation
being life-threatening or fatal [26, 27]. In a 3-yr, multicentre,

observational study of almost 5,000 patients with severe or
difficult-to-treat asthma in the USA (the Epidemiology and
Natural History of Asthma: Outcomes and Treatment
Regimens (TENOR) study), patients with severe asthma had
considerably higher levels of healthcare utilisation than
patients with mild or moderate asthma (fig. 5) [28].

CONCLUSIONS
Despite treatment with currently available therapy, there
remains a patient group who have ongoing morbidity, require
significant use of health services and are at risk of severe
exacerbations. Omalizumab may help address the clear and
unmet need for an effective and safe treatment of patients with
severe persistent allergic asthma who remain symptomatic
despite optimised standard treatment.
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FIGURE 3. The International Asthma Patient Insight Research (INSPIRE) study.

Only 28% of patients were well controlled according to the Asthma Control

Questionnaire (ACQ). ACQ-6 summary score: well controlled: 0.0–0.74; not well

controlled: 0.75–1.5; uncontrolled: .1.5. Data taken from [16].
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FIGURE 4. The Gaining Optimal Asthma Control (GOAL) study: 38% of

patients with severe asthma (.500–1,000 mg?day-1 beclometasone equivalent at

baseline) have symptoms that remain inadequately controlled despite optimised

treatment with salmeterol/fluticasone combination therapy (SFC; n5568). h: well

controlled at 1 yr; &: total control at 1 yr. OCS: oral corticosteroids. Data taken

from [17].
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FIGURE 5. The group of patients with the most severe asthma has the highest

incidence of hospitalisation and emergency department visits. h: mild asthma

(n5219); &: moderate (n52,285); &: severe (n52,285). Data taken from [28].
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