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Significant increase in the incidence of high-risk pulmonary embolism during the COVID-19 
shutdown: The pandemic response causes serious collateral consequences  
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Dear Editors,  

When the novel coronavirus disease (COVID-19) started to spread 
globally in December 2019 and COVID-19 related deaths continued to 
increase rapidly [1], the World Health Organization (WHO) declared a 
pandemic [2]. In response, governments around the world initiated 
country-wide shutdowns, mandating curfews and strict social contact 
restrictions. Several weeks in to the shutdown in Austria, physicians 
noticed a worrying trend: The strict stay-at-home order, as well as fear 
of contracting the virus, was apparently stopping patients from seeking 
timely medical attention [3]. As a result, patients with a variety of 
health complaints presented very late, which may in some cases have 
led to more serious health consequences than those which would have 
been caused by COVID-19 [4,5]. 

Pulmonary embolism (PE) is a leading cause of death worldwide; 
however, early diagnosis and prompt administration of anticoagulant 
treatment can effectively reduce morbidity and mortality in these pa-
tients [5,6]. The European Society of Cardiology (ESC) has established 
treatment guidelines for PE, which were updated in 2019 [7]. Assess-
ment of PE-related severity and risk of early death according to these 
guidelines is based on clinical presentation and factors reflecting acute 
right ventricular (RV) dysfunction, which contributes to haemodynamic 
collapse in acute pulmonary embolism. In addition, patients with pre- 
existing diseases such as cancer, chronic heart failure or pulmonary 
disease are known to have an increased risk of early death [7]. In the 
case of hemodynamic instability, patients are classified as high-risk, due 
to severely reduced hemodynamic reserve. For high risk patients, rapid 
systemic fibrinolytic therapy is recommended to reduce the risk of 
cardiovascular collapse and early death [7,8]. 

By retrospective data analysis we explored the incidence of PE patients, 
defined as high-risk according to the 2019 ESC-guidelines for the diagnosis 
and management of acute PE at our emergency department in the period 
from March 16 to April 30, 2020 (forty-six days) during the countrywide 
shutdown that was initiated by the Austrian government. Based on these 
guidelines, patients were separated into four groups: low risk (LR), inter-
mediate low risk (IML), intermediate high risk (IMH) and high risk (HR). 
The presence of haemodynamic instability was the main determinant to 
classify patients as having a high risk PE. According to these guidelines, for 
patients with no hemodynamic instability, signs of RV dilation and positive 
troponin were included in the risk stratification as well as Pulmonary 

Embolism Severity Index (PESI) score was assigned based on the variables 
of age, sex, previous PE, cancer, comorbidities, O2-saturation, systolic 
blood pressure and heart rate. The time from onset of symptoms to hos-
pital admission was also documented. As COVID-19 might be an additional 
risk factor for PE, the co-existence of a COVID-19 infection was excluded 
by reverse-transcriptase–polymerase-chain-reaction (PCR) assay per-
formed using nasal and pharyngeal swab specimens. We compared per-
centages of patients admitted with high risk PE between the shutdown 
period (March 16 to April 30, 2020) and two control periods when no 
pandemic was present: an earlier period during the same year (January 1 
to February 15, 2020; “control period 1”) and a corresponding period 
during the previous year (March 16 to April 30, 2019; “control period 2”). 
The study protocol was approved by the Ethics Committee (EK 32-399 ex 
19/20) of the Medical University of Graz. 

The primary outcome was the incidence of high-risk PE in the de-
fined time periods and the secondary outcome was the time from 
symptomatic PE to hospital admission. Data are presented as absolute 
and relative frequencies or as median and interquartile range (IQR, 1st 

to 3rd quartile). To compare the data from the three time periods, we 
performed Fisher's exact test or Mann-Whitney U test. A p-value < 0.05 
was considered statistically significant. The statistical analysis was 
conducted using R version 3.6.1 (https://www.r-project.org). 

The main finding of our retrospective data analysis was a significant 
increase in hospital admissions of patients with life-threatening high- 
risk PE during the shut-down period (March 16 – April 30, 2020; 
33.3%) compared to both the period before the shutdown in 2020 
(“control period 1”; 3.8%, p=0.011) and the same time period in 2019 
(“control period 2”; 0%, p=0.003) (Table 1) (Fig. 1). Systemic fi-
brinolytic therapy was applied in six of the nine (66.7%) high-risk PE 
patients presenting during the shut-down period. In the other three 
high-risk PE patients (33.3%), fibrinolytic therapy was waived due to 
severe comorbidities, contraindications or an unfavourable prognosis. 
By contrast, in control period 1, there was only one high risk PE case 
which necessitated fibrinolytic therapy; no high-risk PE was observed in 
control period 2. The days from onset of symptoms to hospital admis-
sion were significantly higher in the shutdown period (median 4.0, IQR 
2.5-7.0) compared to control period 2 (2.0, 1.0-4.8, p=0.046) and 
control period 1 (2.0, 1.0-4.8, p=0.044), respectively (Table 1) (Fig. 1). 
We observed three deaths in total, all in 2020: two in the shut-down 
period and one in control period 1 (Table 1). 
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In anticipation of an overwhelming impact of COVID-19, many 
medical resources have been re-directed towards the COVID-19 pan-
demic response, hindering other patients from timely receiving im-
portant medical procedures or therapies [3,9]. Although many concerns 
have been voiced regarding the economic impact of the pandemic, little 
is known about health-related collateral consequences caused by the 
social shutdown [10]. Metzler et al. [3] recently reported a decline in 
acute coronary syndrome admissions in Austria since the outbreak of 
COVID-19, which might be a perilous response to the pandemic. In our 
daily clinical practice, we have noticed a worrying number of non- 
COVID-19 patients being seriously affected by the pandemic, including 
the currently-reported increase in high-risk PE admissions to our hos-
pital. Several factors might explain this important observation. These 
include patients´ misinterpretation of PE-related symptoms such as 
sudden shortness of breath, coughing, dyspnoea or sharp chest pain as 
being related to an acute respiratory infection. Given the strict con-
tainment efforts, as well as fear of nosocomial infections, people with 
such symptoms may have stayed at home longer, thus allowing low-risk 
cases of PE to progress to potentially life-threatening high-risk PE cases. 
Fortunately, the majority of our patients survived after administration 
of fibrinolytic therapy; however, this treatment is precluded for certain 
high-risk PE patients due to its high bleeding risk [7]. 

Regarding our data, it is conceivable that such delays in seeking 
medical attention had an impact on individual outcomes. This ob-
servation underlines our assumption that delays in seeking medical 
attention might lead to disease progressions. 

In the current pandemic, healthcare decision-makers have been 
understandably focused on immediate actions to prevent further disease 
transmission and to provide adequate facilities for critical COVID-19 
cases. This is not meant to be a criticism of the decisions made, since 
decisions in such exceptional times are extremely challenging, requiring 
great courage and responsibility. Nonetheless, the current report un-
derscores the importance of providing adequate treatment to other 
critically ill patients during the pandemic. 

Although only limited data is available, first observations suggest a 
decline or a delay in the admission of critically ill patients to the hos-
pital during the shutdown period. As there is no comparable previous 
experience, the long-term consequences of the COVID-19 crisis cannot 
be estimated. The fact that the current situation prevents patients, even 
those with life-threatening conditions, from seeking timely medical 
attention may lead to a significant increase in mortality caused by non- 

COVID-19 causes. In a recent publication, Italian researchers made si-
milar observations to Metzler et al. [3] in Austria, and in addition 
emphasized a significant increase in mortality during the shutdown 
period that was not fully explained by COVID-19 cases alone [9]. Our 
study has limitations, since it is based on a retrospective data analysis 
from a single medical centre. However, our results should encourage 
other researchers to address this important research question in further 
studies. In conclusion, delayed hospital admission led to a significant 
increase in high-risk PE patients during the COVID-19 shutdown in 
Austria. In the event of a second shutdown, patients should be en-
couraged to seek timely medical attention, in order to avoid further 
unnecessary deaths. 
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Table 1 
Risk assessment, delay to hospital admission and outcome during the three investigated time-periods.           

Shut down period Mar 16-Apr 30, 2020  
(N=27) 

Control period 1 Jan 1-Feb 15, 2020  
(N=26) 

Control period 2 Mar 16-Apr 30, 2019  
(N=22) 

pa pb    

Riske    0.011 0.003   
High risk (HR) 9 (33.3%) 1 (3.8%) 0 (0.0%)     

Intermediate high risk (IMH) 3 (11.1%) 4 (15.4%) 6 (27.3%)     
Intermediate low risk (IML) 8 (29.6%) 11 (42.3%) 8 (36.4%)     

Low risk (LR) 7 (25.9%) 10 (38.5%) 8 (36.4%)     
Delay    0.044 0.046   
Median (Q1, Q3) 4.0 (2.5, 7.0) 2.0 (1.0, 4.8) 2.0 (1.0, 4.8)     
Outcome    1.000 0.495   

alive 25 (92.6%) 25 (96.2%) 22 (100.0%)     
death 2 (7.4%) 1 (3.8%) 0 (0.0%)     

a Comparison of shut down period (March 16 to April 30, 2020) and control period 1 (January 1 to February 15, 2020). 
b Comparison of shut down period (March 16 to April 30, 2020) and control period 2 (March 16 to April 30, 2019). 
e p-values are for the comparison of HR vs. rest.  
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Fig. 1. Distribution of risk groups within the investigated time periods and boxplots showing the delay to hospital admission for the investigated time periods. 
HR = high risk, IMH = intermediate high risk, IML = intermediate low risk, LR = low risk. 
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