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Thunderstorm Asthma: A Critical Appraisal Based
on Clinical Practice
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Thunderstorm asthma can be defined as an asthma
outbreak characterized by a sudden increase in visits to
the family physician, emergency department (ED), and/or
hospitalizations due to asthma exacerbations concomitant with
thunderstorms [1]. More than 8500 severe asthma attacks and 9
fatal cases were recently reported during a storm in Melbourne,
Australia. Previous asthma epidemics related to thunderstorms
have been described in Australia and the United Kingdom [2].
High grass pollen and outdoor mold levels, strong winds,
and heavy rains are usually associated with thunderstorm
asthma [3,4], although the exact mechanisms linking asthma
and thunderstorms remain unclear. One possible explanation
is the increased bioavailability of pauci-micronic particles of
pollens, which are produced via osmotic shock and can easily
reach the lower bronchial airways. Alternatively, the intense
electrical fields that develop during thunderstorms could
be responsible for the fragmentation of pollen grains into
micronic particles [2]. Furthermore, gusty winds during the
thunderstorm can mechanically increase the release of airborne
allergens into the environment [2]. Climate change has led
to an increase in the duration of pollen seasons, with higher
pollen counts, and in the number of storms with and without
lightning [2-6]. However, thunderstorm asthma remains an
uncommon phenomenon. Epidemics of thunderstorm asthma
could be the tip of the iceberg, and local minor episodes might
be undervalued or go unrecognized, as recently reported [7,8].

In the present study, we aimed to investigate the potential
relationship between the number of admissions to the ED due
to asthma attacks and the occurrence of thunderstorms within
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Table. Emergency Department Admissions for Asthma According to the Number of Thunderstorm-Free and Thunderstorm Days

No. ER Admissions Mean Daily Admissions P Value
Thunderstorm-free days 1011 0.77 A1
Thunderstorm days 273 0.85
Thunderstorm day 151 126 0.83
After thunderstorm 122 106 0.87
Total 1284 1016 0.79

ER, Emergency Room

a specific area of northeast Italy. Our study was based on data
collected by the Meteorological Service of Veneto Regional
Agency for Environmental Protection and Prevention (www.
arpa.veneto.it) and by 2 large EDs in the northeast of Italy.

We reviewed all patients attending the ED for an asthma
attack who were admitted to the Hospitals of Padua (220 000
inhabitants) and Verona (250 000 inhabitants), the 2 main
emergency centers in our geographic area. All admissions
were considered independently of the clinical severity of
the exacerbations. Thunderstorms and admissions to the
ED were recorded between April 1 and September 30 for 3
consecutive years (2013-2015). Admissions to the ED for an
asthma attack during the days immediately before, during, and
after a thunderstorm were reviewed and compared. Data were
analyzed using the chi-square test, with a significance level of
5%. Outlier values were identified by means of the 3¢ rule.
Data were analyzed using R.

Overall, no significant differences were found between
Verona and Padua for admissions to the ED for asthma attack
and number of thunderstorm events per year during the study
period (data not shown). Therefore, the cumulative data
of the 2 EDs were analyzed together. The number of daily
admissions to the ED for acute asthma episodes did not differ
between thunderstorm-free days and thunderstorm days, which
included the days of the thunderstorm plus the days after the
thunderstorm (possible delayed effect). Furthermore, a day-by-
day review of asthma-related admissions to the ED failed to
identify any differences in the average values specifically from
the days surrounding the thunderstorm. The Table summarizes
the distribution of thunderstorm days and the number of ER
admissions in the above-mentioned timeframe.

These data would suggest the lack of an overall association
between thunderstorms and asthma exacerbations. Thus,
thunderstorm asthma might be considered, at least in the
northeast area of Italy, an unusual phenomenon that requires
the coexistence of various meteorological and aerobiological
determinants, some of which are still unknown. These include
different patterns of allergen release, which may play a
critical role depending on the specific geographical areas [9].
However, despite a significant increase in grass pollen levels
in the last 5 years in our area, no significant parallel increase in
admissions was recorded during the pollen season in the days
surrounding a thunderstorm in comparison with thunderstorm-
free days. Furthermore, molds have been reported to be a
relevant determinant of thunderstorm asthma. In this context,
we recently reported 17 cases of fatal asthma in the same
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geographical area and in the same period [10]. These included
6 patients who were allergic to Alternaria species and died
on days with a high concentration of this mold. However, no
thunderstorm was recorded at the time.

Even though our findings did not show an association
between thunderstorms and outbreaks of asthma exacerbation
in the form of admissions to the ED in our geographic area,
questioning the phenomenon of thunderstorm asthma is not
our aim. On the contrary, we wanted to explore a potentially
undervalued or unrecognized event. However, as mentioned
above, thunderstorm could be the result of a complex
interaction between several determinants; therefore, are
findings cannot be generalized. Our observations show that,
although many fascinating and convincing hypotheses have
been proposed, thunderstorm asthma still remains a poorly
defined asthma phenotype owing to its rare occurrence and to
conflicting demonstrations of cause-effect. In addition, multiple
local determinants such as geographical, meteorological,
and aerobiological factors intervene simultaneously, so
that providing general recommendations remains difficult.
Although prevention is a priority within the education of
asthmatic patients, unmet needs should be addressed in order
to avoid unjustified alarmism.
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