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To the Editor,

Acute pulmonary embolism (PE) represents a frequent
complication of COVID-19 infection among hospital-
ized patients [1]. Doubtless, social media have played a
pivotal role in spreading awareness and knowledge about
the COVID-19 pandemic, especially during the lockdown
periods in different countries [2, 3]. In this regard, social
media have widely presented acute PE as a complication of
COVID-19 infection worldwide with unavoidable repercus-
sion. However, no data regarding the trend of interest among
general population on acute PE during the COVID-19 pan-
demic in Italy has been yet provided. In the present manu-
script, we analysed Internet search data using Google Trends
(GT) (https://trends.google.com) (Google, Mountain View,
California, USA), to estimate the awareness and interest of
the Italian population in acute PE during the acute phase of
the pandemic as well as during the period characterized by
a reduction of restrictive measures and the “second-phase”
of the pandemic.
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We conducted a retrospective analysis extracting the
data from Google Trends™ (https://trends.google.com)
to explore the interest of Italian population on acute PE
from the 1st March to 13th September 2020 using the term
“Pulmonary Embolism” (translated in Italian: Embolia Pol-
monare). We started the analysis in March 2020, because the
Italian government applied the general lockdown on March
3rd. Collecting the number of Google queries, we were able
to generate and then analyze the trend over the entire study
period. Data were extracted and processed according to Nuti
et al. [4]. Data of daily deaths for COVID-19 patients were
retrieved by the Italian ministry of health and then converted
to weekly rates.

As previously described, GT presents the results as rela-
tive search volume (RSV) divided for different geographical
areas over a specific period. More specifically, RSV ranges
from O to 100: the former value indicates no interest in the
issue whereas the latter represents the peak search volume
[5]. Ethics approval for this type of study was not required
as none of the queries in the Google database can be associ-
ated with any identity and/or physical location, as specified
in Google’s privacy policy (www.google.com/privacypol
icy.html).

Weekly RSVs were expressed as mean whereas temporal
trends over the study period were analysed using the Jonck-
heere-Terpstra trend test. GT data were also compared with
the number of weekly deaths of COVID-19 patients. Statisti-
cal significance was defined as p < 0.05. Statistical analysis
was performed using SPSS package version 20.0 (SPSS,
Chicago, Illinois, USA). Time-lag correlation analysis was
performed using R.

The number of patients dying with COVID-19 infection
in Italy rose sharply through March 2020 (orange line), and
during the same month the relative search frequency of the
terms PE nearly doubled (increase of 56.3% per week, red
dashed line) (Fig. 1a). A strong correlation between the
number of COVID-19-related deaths and Google search
queries for PE (Pearson correlation coefficient 0.75 with
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Fig. 1 Mean weekly Italian rela-

tive search volume (RSV) for A
the item ‘Pulmonary embolism’

(blue line) and COVID-19 death

(orange line) over the study

period.
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20-day time-lag) was also identified. With the reduction of
restrictive measures applied by the Italian Government, both
the number of COVID-19 deaths and the interest in acute
PE decreased (the latter decreasing by 33.4% per week)
(Fig. 1b). Conversely, during the so called “second phase”
of the pandemic, the interest on acute PE rose again (+21.4%
per week) despite a relatively stable number of COVID-19
deaths (Fig. 1c).

Our results demonstrate a strong correlation between
the increase in COVID-19 deaths and the use of Google to
obtain information on acute PE, which has been presented
as a frequent complication of Sars-CoV-2 infection. Prob-
ably, the media coverage of the issue raised the need for
more information among the Italian population, also because
Italy was the first western country severely affected by the
COVID-19 pandemic. In addition, the fear of infection could
have led the general population to use internet search, ignor-
ing that PE was generally a complication of the disease and
not a first manifestation of the infection. We can also not
exclude that the lockdown period might have generated a
higher incidence of venous thromboembolism (VTE) by
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favouring immobilization. In this regard, national data on the
epidemiology of VTE during that period are not yet avail-
able, so further analyses will be necessary to investigate this
issue. The increase interest on acute PE could be also due
to the “curiosity” of general population on this disease in
an attempt to early recognize suggestive symptoms. In this
regard, a similar use of GT has been already reported during
the COVID-19 pandemic for gastrointestinal symptoms [6]
and anosmia [7].

Doubtless, our analysis has some limitations. First, our
data are derived from only one Internet search engine; how-
ever, it has been reported that Google is the most popular
search engine processing. Second, we could not discrimi-
nate the individuals simply interested in acute PE from those
actually affected by disease. Finally, we cannot exclude that
some mediatic events reporting the association between
COVID-19 and PE could have influenced the number of
Google queries.

In conclusion, our brief study demonstrated a higher
interest in acute PE among Italian population during the
lockdown period. This positive trend seems to indicate a

@ Springer



94

L. Roncon et al.

substantial influence of social media in disseminating medi-
cal knowledge and influencing the web search in the Italian
population.
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