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ABSTRACT:  The intensity of asthma exacerbations may vary from mild to severe.
Many studies have demonstrated that the speed at which severe asthma exacerba-
tion (SAE) develops varies among patients. In some asthmatics, the exacerbation
comes on very quickly, whereas in others there is a progressive deterioration of
clinical, functional and blood gas parameters. 

Sudden SAE are characterised by their explosive presentation and quick recov-
ery. This evolution contrasts with that of patients with a slow onset SAE, who often
need prolonged hospitalization. Absence of secretions suctioned from the airways
during mechanical ventilation has been reported in sudden SAE, whereas large
amounts of viscid mucus are found in patients with the slow onset SAE. The lungs
of patients who died during a sudden onset SAE often show empty airways and a
predominant neutrophilic infiltration in the bronchial epithelium, in contrast to the
presence of abundant eosinophils in patients who died during a slow onset SAE. 

Sudden onset SAE may occur as sporadic cases or in outbreaks. Sporadic cases
may result from the ingestion of nonsteroidal anti-inflammatory drugs (NSAID) in
patients with intolerance to these products, massive exposure to common allergens
and ingestion of foods containing sulphites. Asthma outbreaks have been described
in many cities. In contrast to sudden onset SAE, slow onset SAE is characterized
by a progressive deterioration, accompanied by an increase in the use of bron-
chodilators. Lack of appropriate monitoring of function by peak expiratory flow
(PEF) recording, failure of patients to recognize worsening symptoms and under-
usage of inhaled and oral steroid treatment have been repeatedly identified as fac-
tors which are likely to be associated with slow onset SAE. The contribution of
psychosocial problems, depression, denial of asthma severity and nonadherence with
the treatment should not be overlooked in patients with slow onset SAE. 

Classification of severe asthma exacerbations into two types (sudden onset and
slow onset) could help to reveal the aetiology of the attack and may also be rele-
vant to the management of the patient.
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Bronchial asthma is a disease characterized by recur-
rent episodes of bronchial obstruction. The intensity of
asthma exacerbations may vary from mild to severe.
Clinical symptoms, physical signs, changes in the ven-
tilatory parameters, arterial blood gases and response
to bronchodilator therapy are used to evaluate the sever-
ity of asthma exacerbations.

Mild episodes of bronchial obstruction commonly oc-
cur in most patients and are characterized by chest tight-
ness, rapidly relieved by a beta-adrenergic agent. During
moderate exacerbations, the sensation of breathing diffi-
culty is more intense, measurement of the peak flow rate
may show a decrease of 100 L·min-1 or more, and res-
olution of the crisis may take hours or days, usually
requiring bronchodilator therapy and often a short course
of oral glucocorticoid. Mild and moderate exacerbations
may occur after exposure to known precipitating agents
either immunological or nonimmunological (exercise,
cold air, irritants), or may be caused by undetectable fac-
tors. Mild and moderate exacerbations, especially if they
are frequent, usually occur in patients with inadequate
control of their asthma, which in some asthmatics results

in persistent bronchial obstruction and accentuated bronchial
hyperreactivity.

Less frequently, asthmatic patients may suffer severe
asthma exacerbations (SAE), characterized by respiratory
distress, tachypnoea, tachycardia (>120 beats·min-1),
increased arterial carbon dioxide tensions and respiratory
muscle fatigue. A silent chest, cyanosis, bradycardia and
confusion or unconsciousness are characteristic signs and
symptoms of a SAE. In the past, before the introduction
of glucocorticoids and respiratory support in critical care
units, some patients could not recover and died during
the exacerbation. Other patients followed a protracted
course with a slow resolution of the attack.

Status asthmaticus and severe acute asthma

Asthmatic patients suffering a SAE were considered
to be in status asthmaticus. The term "status asthmati-
cus" was originally used to describe a SAE which had
continued for more than 24 h. Two distinctive features
were usually used to identify status asthmaticus: severity
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and lack of response to bronchodilators. Although the
latter condition is usually present in patients with a pro-
gressive SAE, it is not always present in patients with a
sudden onset exacerbation and, thus, the term status asth-
maticus basically implies severity. However, bronchial
asthma may also be considered severe when broncho-
dilators, high doses of an inhaled glucocorticoid and oral
steroids are needed to relieve persistent symptoms.

The term "severe acute asthma" was introduced into
the literature several years ago by British authors, to dif-
ferentiate severe exacerbations from chronic severe as-
thma [1]. The term rapidly gained the favour of chest
physicians in Europe but not in the USA, where the term
status asthmaticus is still in use. To some extent, how-
ever, the term severe acute asthma may be considered
misleading because many studies have demonstrated that
the speed at which a SAE develops varies among patients
[2, 3].

Sudden onset and slow onset severe asthma
exacerbations

In some asthmatics, exacerbation comes on very quick-
ly, whereas in others there is a progressive deterioration
of clinical, functional and blood gas parameters [3–6].
To differentiate between both types of severe asthma
attacks other terms have been proposed. "Acute SAE"
and "subacute SAE" [2, 4] or "sudden onset" and "slow
onset" severe asthma attack [7] are examples of these
proposals.

Sudden SAE are characterized by their explosive pre-
sentation in otherwise clinically stable patients. There

appears to be a relationship between the duration of the
exacerbation and the period of recovery [4, 5]. Sudden
SAE patients frequently recover very quickly, and even
patients requiring assisted ventilation can often be extu-
bated a few hours later [4, 5]. This evolution contrasts
with that of patients with a slow onset SAE, who often
need hospitalization for several days before full recov-
ery occurs [4, 5]. Absence of secretions suctioned from
the airways during mechanical ventilation has been rep-
orted in sudden SAE in contrast with the observation of
large amounts of viscid mucus in patients with the slow
onset SAE [5]. Pathological examination of the lungs of
patients who have died during a sudden onset SAE often
show empty airways and it is assumed that the patients
have died of extreme bronchoconstriction. It is interest-
ing to note that a recent study has also found differences
in the histological characteristics of sudden and slow on-
set SAE. In patients dying as a consequence of an acute
SAE, a predominant neutrophilic infiltration in bronchial
epithelium was detected in contrast to the presence of
abundant eosinophils in patients who had died during
a slow onset SAE [6]. All these differences support the
notion that SAE can be differentiated into two clearly
defined entities, acute (sudden onset) and subacute (slow
onset) SAE (fig. 1).

Sporadic and epidemic sudden onset severe asthma
exacerbations

Interestingly, sudden onset SAE may occur as sporadic
cases or in outbreaks. Sporadic cases may result from
the ingestion of a nonsteroidal anti-inflammatory drug
(NSAID) in patients with intolerance to these products. In
8% of patients with near-fatal asthma requiring mechan-
ical ventilation, the exacerbation had been precipitated
by these compounds [8]. However, aspirin and related
drugs are systematically ignored in papers discussing pre-
disposing factors for developing fatal or near-fatal asthma
attacks. A recent paper clearly reveals that aspirin-induced
asthma is not explored in acute SAE. MARQUETTE et al.
[9] retrospectively evaluated 147 asthmatic patients who
underwent mechanical ventilation to treat a life-threat-
ening asthma attack. The authors were surprised to find
that aspirin-sensitivity was mentioned in 24% of the
patients' clinical records. However, the most striking find-
ing was that aspirin or related drugs had not been record-
ed in any of the patients as a precipitating factor of the
severe attack. In their discussion, the authors pointed out
that "unfortunately, we did not investigate the causative
role of aspirin or nonsteroidal anti-inflammatory drug
ingestion in the attacks of the patients reported here".

Sudden death both in children and adults with asthma
is frequently reported in medical journals and the poten-
tial factors responsible for these usually preventable
deaths have been debated. Although nonsteroidal drugs
may be responsible for some deaths [4], NSAID-induced
SAE is never mentioned in these papers, probably because,
as the MARQUETTE et al. [9] study suggests, the possible
role of NSAID as a precipitating factor has not been thor-
oughly investigated.

Other potential precipitants of sudden onset SAE are
hydrocortisone in aspirin-sensitive patients [10], and mas-
sive exposure to common allergens [11]. O'HOLLAREN et
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Fig. 1  –  Classification and predisposing factors of severe asthma
exacerbations.  NSAID:  nonsteroidal anti-inflammatory drug. 



al. [12] described several patients with severe and some-
times repetitive acute SAE probably precipitated by expo-
sure to spores of Alternaria alternata. Rare episodes of
sudden SAE precipitated by certain foods have also been
reported [13]. Ingestion of foods containing sulphites
may also be implicated in the production of acute SAE
[14]. Nevertheless, in many patients suffering sudden
onset SAE the precipitating factor cannot be detected.

Epidemic asthma outbreaks have been described in
many cities: New Orleans [15], New York [16], Melbourne
[17], Birmingham [18], London [19], Barcelona [20],
Naples [21], Cartagena (Spain) [22], and Toledo (USA)
[23]. Soybean [20–22] and castor bean [23] are well-
established causes of asthma outbreaks. Airborne fungal
spores, especially Didymella exitidis and Sporobolomyces
[18], and rye grass pollen grains [17] have also been
implicated in some urban episodes of epidemic asthma,
but definite proof of their implication in asthma out-
breaks is still lacking .

The SAE on epidemic days are characterized by their
sudden onset. Some patients suffered SAE requiring ad-
mission into the intensive care unit, and frequently the
most severe cases underwent immediate intubation and
assisted ventilation [24]. However, most patients with sev-
ere exacerbations of epidemic asthma had a very rapid rec-
overy and most of the patients who underwent mechanical
ventilation could be extubated a few hours later [24].

Epidemic asthma has only been described in large cities.
Epidemic episodes affecting a limited number of patients
may occur in middle-sized or small towns and remain
undetected because a few asthmatic patients with a sud-
den onset severe asthma attack, requiring attendance in
the emergency room in two or more hospitals will rarely,
if ever, be considered as an unusual phenomenon by
physicians on call [25].

The similarities between epidemic asthma and sporadic
sudden onset SAE precipitated by massive exposure to
allergens suggest that atmospheric allergens might be
responsible for many attacks usually considered idio-
pathic [25]. Recent studies showing that atopic asthmat-
ics are more predisposed than nonatopic to develop rapid
and fatal asthma attacks also suggest that perhaps the
presence of allergens in the environment surrounding the
patient may be the precipitating factor of some asphixic
attacks [26, 27]. Unfortunately, and in contrast to indoor
allergens, it is very difficult, if not impossible, for physi-
cians and patients to establish a cause-effect relationship
when the precipitating agent is an outdoor allergen.

There are many articles reporting on patients who suf-
fer recurrent sudden SAE. In most of these papers, more
interest is devoted to clinical and therapeutic aspects than
to the investigation of the aetiology of the repetitive
episodes. There is a considerable body of experience
from epidemic and nonepidemic asthma precipitated by
allergen exposure suggesting that environmental aller-
gens may be the agents responsible for some of these
episodes. Thus, when dealing with one of these patients,
the possible contribution of undetected allergens must
not be overlooked, and patients should be thoroughly
investigated in order to discover the aetiological agent.
If two or more asthmatic patients are repeatedly attend-
ing the emergency room on the same day, the possibi-
lity that an environmental allergen is causing the asthma
attack should be suspected [25]. Many reports have

described patients who suffer recurrent severe asthma
attacks without apparently responding to treatment. Perhaps
the erratic oscillation of symptoms and peak expiratory
flow (PEF) is a reflection of changes in the concentra-
tion of environmental agents. Interestingly enough, a rec-
ent paper reported that patients with severe brittle asthma
are highly atopic when measured by either skin-prick test
or allergen specific immunoglobulin E (IgE) [28]. The
predominant role of allergen exposure in sudden onset
SAE is reinforced by recent studies which report a strong
correlation between acute asthma attacks and high lev-
els of indoor antigens, such as cats, dust mites, and cock-
roaches [29].

Slow onset severe exacerbation of asthma

In contrast to sudden onset SAE, slow onset SAE is
characterized by a progressive deterioration accompanied
by an increase in the use of bronchodilators [4–6]. The
initial history of many patients may suggest that they
had suffered a sudden deterioration, but a more detailed
history of the evolution of the attack reveals increasing-
ly severe symptoms over several days, or even weeks.
Most, if not all, of these patients benefit from a short
course of steroids. Lack of appropriate control of symp-
toms by PEF monitoring, failure of patients to recognize
worsening symptoms and underusage of inhaled and oral
steroid treatment have been repeatedly identified as fac-
tors which are likely to be associated with slow onset
SAE. The contribution of psychosocial problems, depres-
sion, denial of asthma severity and nonadherence with
the treatment should not be overlooked in patients with
slow onset SAE [30–33].

Potential interests of a new classification for severe
asthma exacerbation 

Concern about asthma death is increasing. Most of the
deaths are avoidable if patients are adequately investi-
gated and treated [7]. However, prevention of attacks and
adequate treatment require previous understanding of the
mechanisms by which severe asthma exacerbations dev-
elop, and the identification of risk factors in these attacks.
Classification of SAE into two types (acute or sudden
onset, and subacute or slow onset) could help to reveal
the aetiology of the attack and may also be relevant to the
management of the patient (fig. 1). In patients with sud-
den onset SAE, NSAID sensitivity, ingestion of sulphites
and allergen exposure should be thoroughly investigated.
In patients with repetitive sudden SAE, environmental
precipitating allergens should be suspected, especially
when these "repeaters" coincide on one or more occa-
sions with other patients in the emergency room. In
patients with slow onset SAE, faults in management
should be investigated and corrected. These patients will
benefit from written detailed plans, home PEF monitor-
ing and therapy in accordance with the most recent guide-
lines for asthma treatment.
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