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Epidemic thunderstorm asthma

Epidemic thunderstorm asthma has been reported
about a dozen times in the past 35 years; the threshold
for reporting seems to be an increase of at least five
to ten times in asthma presentations to emergency
departments over a short time.* Most cases have
occurred in Australia (especially in Melbourne) and
in the UK; one has occurred in North America and
two smaller events have occurred in continental
Europe (Italy). Many individuals are affected by these
events but do not seek acute medical care3* The
accepted mechanism is extreme allergen exposure,
predominantly grass pollen, in susceptible allergic
individuals. The rapidity of onset and the speed of
recovery (compared with usual emergency department
asthma presentations) suggest these cases probably
represent allergen-induced and mainly bronchospastic
early asthmatic responses, an otherwise unusual
precipitant for asthma exacerbation that is severe
enough to merit emergency department requirement.?
The early asthmatic responses is dependent on the
degree of allergy (allergen specific IgE assessed by prick
skin test or serology); the magnitude of (untreated)
airway hyper-responsiveness; and the dose of allergen.®
Because the early asthmatic response can occasionally
be life threatening,® and sometimes fatal as in the
Melbourne epidemic in 2016, rapid access to life-saving
medical care is also important.

The largest and most catastrophic epidemic
thunderstorm asthma event occurred in Melbourne
on Nov 21, 2016. In The Lancet Planetary Health,
Francis Thien and colleagues’ report a multidisciplinary
review of environmental, weather, and patient risk
factors, as well as the response of, and effect on, the
local health-care system. These data support the early
asthmatic response hypothesis—a huge allergen
dose, which is the major determinant differentiating
thunderstorm asthma from seasonal allergic asthma
at other times, was documented by extremely high
rye grass pollen concentrations, much of which was
ruptured, along with the meteorological conditions (ie, a
high gust front, high humidity, rain, and a sharp drop in
temperature) favouring release and dispersal of inhalable
allergen-rich starch granules. The high prevalence
(approaching 100%) and magnitude (mean prick skin
test wheal size 10-11 mm) of grass pollen sensitivity in
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this population has been reported previously.?* More  see Articles page €255

than 70% of the patients had untreated airway hyper-
responsiveness:’ previous asthma with no symptoms
in the past year; asthma-like symptoms not diagnosed;
or seasonal allergic rhinitis with no asthma symptoms.
Many of the individuals with current asthma seemed
to have been undertreated. Since even life-threatening
early asthmatic responses should respond well to prompt
treatment, it is probable that most, if not all, of the ten
fatalities (five in-hospital from hypoxic encephalopathy
and five out-of-hospital) might have survived with
immediate access to treatment.

The unusual age distribution, mainly individuals aged
20-59 years rather than very young or old individuals,
represents a reversal of the usual U-shaped curve,
where there are more admissions of young and elderly
people, and has been observed or can be inferred from
previous studies.” The mechanism might relate partly
to concentrations of allergen-specific IgE that are
highest between ages 20-39 years,” correlating with
the age distribution of allergic rhinitis” Other factors
could be relevant; eg, individuals of this age might be
more likely to be outdoors, and potentially more active
(both of which factors would increase allergen load).
Additionally, issues around treatment and adherence
might be relevant. Although most patients did not have
doctor-diagnosed asthma, 100% of the 35 critically ill
patients admitted to an ICU had a previous diagnosis
of asthma, 66% of whom were not using inhaled
corticosteroids. An unusual observation was the
high prevalence of Asian or Indian ethnicity among
the patients, including six of the ten deaths. This
high prevalence most likely reflects the very high
prevalence of atopy and associated rhinitis and asthma
in immigrant populations;™ but other factors such as
access to medical care and adherence might also be
important.

Data such as these might help to mitigate the
severity of future epidemic thunderstorm asthma
events which, based on history, are likely to recur
particularly in Melbourne. The cornerstone must be
communication and education (including but not
limited to patients, physicians, and emergency health-
care services) surrounding important aspects of
these events. Early warning based on environmental
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factors—mainly pollen levels and meteorology, can
alert emergency health services as well as direct at-risk
individuals to remain indoors with windows shut, a
practice which seems to reduce exposure.>® The major
empbhasis, however, should be directed to medical
management of individuals at-risk. Since all fatal
and life-threatening asthma occurred in individuals
who currently had asthma, most of whom were not
using inhaled corticosteroids, the need for enhanced
treatment and treatment adherence in this group must
be emphasised. Identification and treatment of any
asthma in patients with allergic rhinitis patients who
have respiratory symptoms should prove beneficial.
Treatment of grass pollen allergic rhinitis in those with
or without respiratory symptoms, particularly with
nasal corticosteroids, might beneficially affect the lower
airways; however, grass pollen immunotherapy for
allergic rhinitis will control or prevent allergic asthma®
and should be an important consideration.
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