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Long COVID and Wavering Incidence of Pulmonary
Embolism: A Systematic Review

Bushra Shah a, Mah Noor Ahmad a, Musfira Khalid a, Amna Minhas a, Ramsha Ali a,
Zouina Sarfraz a,*, Azza Sarfraz b

a Fatima Jinnah Medical University, Lahore, Pakistan
b The Aga Khan University, Karachi, Pakistan

Abstract

Pulmonary embolism (PE) is a serious medical condition that can occur as a result of venous thromboembolism (VTE).
COVID-19, also known as Post-Acute Sequelae of SARS-CoV-2 infection (PASC), can potentially lead to PE due to the
formation of blood clots in the lungs. This study aims to collate and report trends of PE in patients with long COVID
(4e12 weeks since infection) and post-COVID-19 syndrome (>12 weeks since infection). The study adhered to PRISMA
Statement 2020 guidelines, and a systematic search was conducted in four databases. In total, nine observational studies
were included with a total patient count of 45,825,187. The incidence of PE with long COVID/post-COVID-19 syndrome
was seen among 31,885 individuals out of 44,967,887 participants. The incidence rate of PE was observed as 0.07%, given
that the studies included matched controls. While we cannot state with certainty that COVID-19 infection in itself leads
to higher risks of PE at a later time, this study emphasizes the need for optimized care and longitudinal studies during
the COVID-19 era to account for deviations from the norm.

Keywords: Pulmonary embolism, Thromboembolic disorder, Post-COVID-19 syndrome, Long COVID, SARS-CoV-2

1. Background

P ulmonary embolism (PE) is a life-threatening
acute medical condition that is a manifestation

of venous thromboembolism (VTE).1 PE, a blockage
in the arteries of the lungs due to blood clots, is one
of the potential complications of long coronavirus
disease 19 (COVID-19)2 e also known as Post-Acute
Sequelae of SARS-CoV-2 infection (PASC); it is a
condition where individuals continue to experience
symptoms or develop new symptoms after recov-
ering from acute COVID-19 infection. In this study,
we present key information pertaining to PE and
long COVID or PASC. As the third most common
acute cardiovascular syndrome, VTE closely follows
myocardial infarction and stroke.1 With COVID-19
repeatedly stunting populations worldwide, the
incidence of PE has increased as we progress
through the pandemic.3 Nearly 3 years after its
inception, studies have found strong correlations
between coagulopathy and SARS-CoV-2 infection.

During the infectious period, COVID-19-associated
coagulopathies (CAC) are reported along with
infection-induced coagulation patterns.4,5 With
persistent viral replication, hypoxia, inflammation,
and endothelial injury leading to organ dysfunction
and thrombosis in long COVID, this may explain
associated PE incidence.1,4 Based on standardized
reports, this study, identifies long COVID as an
ongoing symptomatic COVID-19 spanning 4e12
weeks since infection, while post-COVID-19
syndrome spans over 12 weeks since the first
infection.6,7

A study of 353,164 COVID-19 patients matched
with 1,640,776 controls based in the United States
(US) reports that COVID-19 survivors are twice as
likely of developing PE or respiratory conditions in
the year post-infection.8 The US Centers for Disease
Control and Prevention (CDC) also reports that with
newer transmissible strains of COVID-19, illness of
hematological origin is set to rise.9 In the morbidity
and Mortality Weekly Report (MMWR), patients
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aged between 18 and 64 years and 65 or older
experienced the highest risk for respiratory symp-
toms and PE.8 However, individuals aged 65 and
older were also at higher risk of neurological
manifestation of disease.8 It is additionally impera-
tive to understand the physiologic mechanisms that
lead to post-COVID conditions.10 This study aims to
systematically collate and report trends of PE due to
long COVID (4e12 weeks since infection) and/or
post-COVID-19 syndrome (>12 weeks since
infection).

2. Methods

2.1. Search strategy and study selection

This study was reported in accordance to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement 2020
guidelines.11 A systematic search was conducted in
four databases including PubMed, Embase, Scopus
and Cochrane to identify primary clinical studies
until December 28, 2022. Keywords comprised of the
following: long covid, post covid, pulmonary,
venous, thrombo*, and/or embolism. The inclusion
criteria comprised of observational studies, either
retrospective or prospective in nature, reporting the
incidence of pulmonary embolism among patients
with long-COVID/post-COVID-19 syndrome. We
did not include case series/reports, previously con-
ducted reviews, or any secondary studies. The
software EndNote X9 (Clarivate Analytics, USA) was
utilized as the bibliographic management tool. An
umbrella search strategy methodology was applied
where the reference lists of all screened studies
were additionally searched to locate observational
studies that met the inclusion criteria.
All investigators screened the titles and abstracts

of the studies to reach a consensus for a full-text
review of the screened studies. Any disagreements
were resolved through active discussion. The au-
thors utilized a modified Delphi approach to
determine the best reporting practice for obtained
findings.12

2.2. Case definitions

In this study, the following definitions were uti-
lized by corroborating timelines in current litera-
ture.13-15 Although there is no widely accepted
definition of the various stages of recovering from
COVID-19, the following are proposed by The
World Health Organization,16 and by the Centers
for Disease Control and Prevention17:

� Long COVID: ongoing symptomatic COVID-19
(4e12 weeks since infection);

� Post-COVID-19 syndrome (over 12 weeks since
infection): broad range of symptoms that
continue for three months from the onset of
disease, impact the patient's life and cannot be
explained by an alternative diagnosis.

2.3. Data extraction and synthesis

All authors extracted the data onto a shared
spreadsheet in the extraction phase. The character-
istics and key findings of the obtained studies were
reported under the following headings: author, year,
title, country, sample size (N), gender, age, comor-
bidities, the incidence of pulmonary embolism with
long COVID, admission to the ICU, mechanical
ventilation, duration since COVID infection/
discharge, and key findings.
These were thereby reported in a textual and

tabulated format. Quantitative outcomes were
computed in Statistical Package for Social Sciences
(SPSS, IBM). The data were thereby presented as
mean, standard deviation and/or proportions
(number and percentage). The Cohen's kappa co-
efficient (k) was also computed to measure inter-
rater reliability during the study selection process.

Funding role and ethical approval

No funding was obtained for this study. Ethical
approval was not required as only secondary clinical
data was utilized for this systematic review.

3. Results

3.1. Study selection

A total of 477 studies were located; of these 13
were duplicates. All other studies (N ¼ 464) were
screened for their titles and abstracts. Of these, 23
studies were screened using full-texts; 14 of them
were removed as they did not fit the criteria of long
COVID or post-COVID-19 syndrome reporting
VTE/PE. The PRISMA flowchart is depicted in Fig. 1.
The Cohen's kappa coefficient (k) was computed to
be 0.935, which suggests excellent agreement be-
tween the investigators.

3.2. Summary of included studies

In total, 9 studies were included from the Czech
Republic, France, Italy, Japan, Russia, Spain, Turkey,
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and the United Kingdom. The total patient count was
45,825,187. The overall mean age of all participants
was 54.38 years. Therewere 23,439,415 females,which
was 51.15% of the total sample. The comorbidities
were variable and comprised of hypertension (HTN),
coronary artery disease (CAD), diabetes mellitus
(DM), chronic obstructive pulmonary disease
(COPD), arterial thrombosis, and smoking. The
incidence of PE with long COVID/post-COVID-19
syndrome was seen among 31,885 individuals out of
44,967,887 participants. Given that studies included
matched controls the incidence rate of PE was

observed as 0.07%. The characteristics of included
study findings are enlisted in Table 1.

3.3. Study-by-study findings

Venturelli and colleagues implemented a
comprehensive post-discharge follow-up program
for COVID-19 patients discharged from emergency/
inpatient departments in Italy.18 A total of 767 pa-
tients participated in the program, with a median
follow-up time of 81 days after discharge. Out of
these patients, 51.4% reported persistent symptoms,

Fig. 1. PRISMA flowchart depicting the study selection process.
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Table 1. Baseline characteristics, duration since COVID infection, and incidence of pulmonary embolism enlisted in the included studies (N¼9).
Author,
Year

Title Country N Gender
(Female)

Age Comorbidities Incidence of
Pulmonary
Embolism with
Long COVID

Admitted
to the ICU

Mechanical
Ventilation

Duration
since COVID
infection/
Discharge
(in days)

Key Findings

Venturelli,
2021

Surviving
COVID-19
in Bergamo
province: a
post-acute
outpatient
re-evaluation

Italy 767 252 (32.9%) 63 ± 13.6
(Range:
20e92)

HTN¼169 (21.7%)
CAD¼73 (9.5%)
DM¼57 (7.4%)
COPD¼36 (4.7%)
HF¼34 (4.4%)
Former/Current
Smoker¼212 (27.6%)

13 (6.1%) 66 (8.6%) 62 (8.3%) Since
dis-
charge¼Me-
dian of 81

Two asymptomatic
pulmonary sub-segmental
thromboses were
discovered at follow-up,
by investigating striking
D-dimer elevation.

Ares-Blanco,
2021

SARS-CoV-2
pneumonia
follow-up and
long COVID in
primary care: A
retrospective
observational
study in Madrid
city

Spain 155 80 (51.6%) 58.8 ± 16.7 HTN¼ 71 (45.8%)
HF¼6 (3.9%)
DM¼29 (18.7%)
COPD¼8 (5.2%)
Smoker¼12 (8.3%)

6 (3.9%) 4 (2.6%) NR Since
dis-
charge¼54
(IQR¼42-88)

Embolism was more
frequent in patients who
persisted symptoms >4
weeks compared to � 4
weeks (9.1% vs 1.8%,
P¼0.034). The >4 weeks
group was followed up for
a longer time (81 vs 50
days, P<0.001); 6.8%
(n¼ 3) still required
oxygen at the end of the
study.

Murata,
2022

Cardiovascular
manifestations
identified by
multi-modality
imaging in
patients with
long COVID

Japan 52; Without
CVD (n ¼ 38)
With CVD
(n ¼ 14)

15 (28.8%) Without
CVD: 56 ± 14
With CVD:
62 ± 10

Without CVD:
HTN¼20 (53%)
DM¼6 (16%)
COPD/Asthma¼3
(8%)
Smoker¼18 (48%)
With CVD: HTN¼7
(50%)
DM¼4 (29%)
COPD/Asthma¼
0 (0%)
Smoker¼7 (50%)

4 (8%) Without
CVD¼3 (8%)
With CVD¼5
(36%)

Without
CVD¼0%
With
CVD¼3
(21%)

Since
infection¼ 40
(IQR: 35-52)
Since
dis-
charge¼21
(IQR: 15e29)

26% (n¼10) without CVD
and 43% (n¼6) with CVD
were administered anti
coagulation outpatient;
long COVID symptoms
improved within an
average of 12 weeks with
no major adverse events

Jakubec,
2022

Pulmonary
Complications
after COVID-19

Czech
Republic

98;
Ongoing-COVID
(n ¼ 56)
Post-COVID
(n ¼ 42)

33 (33.7%) 68 (range:
21e93)

HTN¼56 (57.1%)
CVD¼30 (30.6%)
Respiratory
disease¼41 (41.8%)
DM¼38 (38.8%)

5 (11.9%) NR 1 (1%) Since
infection¼60
(29e252)

Pulmonary embolism
occurred in 13% of
patients; hypercoagulable
states may persist for as
long as several weeks after
acute infection

Motloch,
2022

Early
antithrombotic
post-discharge
therapy using
prophylactic
DOAC or
dipyridamole
improves
long-term
survival and
cardiovascular
outcomes in
hospitalized
COVID-19
survivors

Russia 1746;
A¼DOAC
(n ¼ 1,002);
B¼Dipyridamole
(n ¼ 304);
C¼Controls
(n ¼ 440)

1006 (57.6%) A¼59
(IQR: 48e66);
B¼56 (IQR:
46e65); C¼55
(IQR: 43e63)

HTN: A¼391 (39%);
B¼109 (35.9%); C¼135
(30.8%)
DM: A¼121 (12.1%);
B¼31 (10.2%); C¼47
(10.7%)
CVD: A¼85 (8.5%);
B¼26 (8.6%);
C¼34 (7.7%)
HF: A¼77 (7.7%);
B¼24 (7.9%);
C¼37 (8.4%)
COPD: A¼29 (2.9%);
B¼9 (3%);
C¼17 (3.9%)

A: 1 (0.1%);
B: 0%;
C: 3 (0.7%)

NR Excluded
from study

Overall
follow-up:
393 ± 87

Protective effects of treat-
ment with DOAC (B (SE)
¼ �3.12 (1.42)) or dipyr-
idamole (B (SE) ¼ �17.05
(1.01)) were revealed for
pulmonary embolism; all-
cause survival probability
was higher with DOAC
(1.1%) and Dipyridamole
(1.2%) compared to
Control (5.7%)

Ekici, 2022 Pulmonary
embolism in
patients with
dyspnea after
COVID-19
infection

Turkey 105; A¼with PE
(n¼25);
B¼without PE
(n¼80)

A¼17 (68%),
B¼61 (76.2%)

A¼55.4 ± 16.4;
B¼42.7 ± 13.1

CVD: A¼4%, B¼1.3%
Respiratory disease:
A¼4%, B¼0%
Former/Current
Smoker: A¼20%,
B¼25%

25 (23.8%) A¼16%;
B¼1.3%

NR Since infec-
tion: A¼89.9
± 83.5;
B¼83.8 ±
74.4

PE patients had larger
pulmonary artery
diameter (27.9 ± 2.9 vs.
24.8 ± 3.3), higher uric acid
levels (5.1 ± 1.1 vs. 4.6 ±
1.0), higher Pro-BNP
levels (243.8 ± 270.2 vs.78.8
± 124) and higher glucose
level (150.9 ± 103 vs. 106.2
± 40.1)

Rezel-Potts,
2022

Cardiometabolic
outcomes up to
12 months after
COVID-19
infection. A
matched cohort
study in the UK

United
Kingdom

857,300;
A¼COVID-19
patients
(n¼428,650);
B¼matched
controls
(n¼428,650)

A¼238,249
(56%),
B¼238,249
(56%)

A¼35 (IQR: 22
e50); B¼35
(IQR:22e50)

High-Very High SBP:
A¼43,684 (10.2%);
B¼41,767 (%9.7%)
Current/Former
Smoker: A¼132,299
(30.9%); B¼ 130,618
(30.5%)

Risk Ratio: 0.66
(95% CI¼0.50 to
0.87)*

NR Since infec-
tion: 13-52
weeks

Long COVID risk of PE
was returned to baseline
levels or below from 12
weeks to 1 year after
infection
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with fatigue and exertional dyspnea being the most
commonly reported complaints. Notably, impaired
lung diffusion was identified in 19% of the patients,
and 17% had D-dimer values that were twice above
the threshold for PE diagnosis. Two silent pulmo-
nary thromboses were discovered during the eval-
uation of the elevated D-dimer levels. Despite the
presence of a wide range of symptoms, the under-
lying pathology was yet to be fully elucidated; a
multidisciplinary approach was considered crucial
in addressing these diverse issues and finding
effective medical solutions.
Ares-Blanco et al. (2021) investigated the man-

agement of COVID-19 patients in primary care
settings and determining the cut-off points for
defining long COVID.19 The study was conducted in
Madrid, Spain, during the first wave of the
pandemic, and included patients over 18 years of
age with a diagnosis of SARS-CoV-2 pneumonia.
Data on sociodemographic information, comorbid-
ities, symptoms, complications, laboratory test re-
sults, and chest X-ray findings were collected.
Descriptive statistics were used to analyze the data,
and different cut-off points were applied to define
long COVID. The study found that the optimal cut-
off points for defining long COVID was between 4
and 12 weeks from the onset of symptoms, with
28.3% of the sample still experiencing symptoms
after week 4 compared to 8.3% after week 12. Pa-
tients who still had symptoms after more than 4
weeks of follow-up were more likely to experience
embolism than those with symptoms lasting �4
weeks. Overall, most patients recovered within the
first 4 weeks after the onset of infection.
Murata et al. (2022) assessed the prevalence of

cardiovascular disorders in 584 long COVID pa-
tients between January 2020 and September 2021.20

Of these, 9% (N ¼ 52) of patients were suspected to
have cardiovascular long COVID based on symp-
toms of palpitations, chest pain and dyspnea. In this
patient group, 4 of 52 (8%) had PE; overall, they had
higher association to severe SARS-CoV-2 infection
(P ¼ 0.014) and in-hospital cardiac events (P ¼ 0.002)
as compared to those without long COVID. The
authors reported that severe conditions during in-
hospital care were independent risk factors for
thromboembolic disorders in patients with long
COVID.
Jakubec et al. (2022) assessed 98 patients who had

been hospitalized for over 29 days after the initial
diagnosis.21 The first group was hospitalized be-
tween weeks 5 and 11, whereas the other group was
hospitalized more than 12 weeks after a positive
COVID-19 test result. While 77.2% of the cases were
hospitalized due to respiratory tract infectionJu
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specifically pneumonia, other causes included PE,
sarcoidosis, and interstitial lung disease. The overall
in-hospital mortality was 5.1%.
Motloch et al. (2022) followed-up on the effects of

post-discharge antithrombotic treatment on cardio-
vascular outcomes and all-cause mortality in
COVID-19 survivors.22 A total of 1746 participants
were enrolled between April and December 2020.
The participants received a post-discharge 30-day
antithrombotic treatment regimen, which
comprised of direct oral prophylactic anti-
coagulation (DOAC). The study outcomes included
mortality, hospitalizations due to PE, stroke and
myocardial infarction. The authors reported that
dipyridamole and DOAC significantly reduced car-
diovascular and all-cause mortality as compared to
the control group. Prophylactic DOAC reduced both
stroke and PE, whereas dipyridamole reduced PE
only. The authors recommended using dipyr-
idamole or prophylactic DOAC in the early post-
discharge period of COVID-19 patients.
Ekici et al. (2022) conducted a single-center, pro-

spective observational study to determine the fre-
quency of PE in patients who had new or ongoing
dyspnea during their recovery from COVID-19.23

The authors evaluated the radiological and clinical
outcomes of patients presenting with dyspnea in
outpatient clinics after COVID-19 infection. The
patients' demographic, laboratory, and clinical data
were recorded; their dyspnea was computed based
on the New York Heart Association (NYHA) classi-
fication. The study reported that 23.8% (25/105) of
patients with new/ongoing dyspnea post-infection
had a pulmonary embolism. The proportion of
pulmonary embolisms in patients with NYHA
classes I, II, III, and IV was 8.7%, 20%, 30%, and
35.3%, respectively (P ¼ 0.02). The authors reported
that patients in NYHA classes III and IV had a
higher likelihood of PE as compared to those in
NYHA classes I and II. Statistical testing also helped
ascertain that the NYHA classes of dyspnea deter-
mined the likelihood of PE in long COVID
infections.
In 2022, Rezel-Potts et al. conducted an investi-

gation of the prolonged effects of COVID-19 on
cardiometabolic outcomes, focusing on the occur-
rence of new-onset cardiovascular disease (CVD)
one year following infection.24 The study utilized
electronic health records from 1356 family practices
in the UK, with a population of 13.4 million. The
cohort comprised 428,650 COVID-19 patients
without preexisting CVD or diabetes mellitus, who
were matched with controls. The authors observed
that acute COVID-19 infection was correlated with
an overall increase in the incidence of CVD,

primarily attributable to PE, atrial arrhythmias, and
venous thromboses. However, the incidence of CVD
decreased between 5 and 12 weeks and exhibited a
net reduction from 13 to 52 weeks following initial
diagnosis. The study's results indicated that in-
dividuals without preexisting CVD who had
COVID-19 did not experience a long-term rise in
the incidence of thromboembolic disorders. It is
important to note that the findings relied on health
record data, and exposure and outcome status of
participants may have been misclassified.
Jutant et al. (2022) investigated characteristics of

patients who were priorly hospitalized with COVID-
19 and thereby presented with clinical and radio-
logical pulmonary problems.25 The authors inten-
ded to assess the relationship between functional
impairment, radiological anomalies and dyspnea in
a cohort of 478 survivors. In total, 16.3% participants
reported new-onset dyspnea, whereas 4.8% of them
presented with new-onset cough. A subgroup of
participants had new-onset dyspnea, were younger
and presented with more severe COVID-19; this
subset of patients had more frequent PE as
compared to individuals without dyspnea. Never-
theless, the study has limitations including the lack
of a control group and a small sample size. The
findings contribute to the current understanding of
complications COVID-19 survivors experience.
Knight et al. (2022) studied the incidence of VTE

and arterial thromboses following a COVID-19
diagnosis compared to a non-infected control group
using electronic health records from England and
Wales.26 The authors estimated hazard ratios for
first time VTE and arterial thrombosis post COVID-
19 diagnosis, which decreased overtime but
remained high for up to 49 weeks. The hazard ratios
were higher among hospitalized patients and in-
dividuals of Black or Asian ethnicity. The increased
risk of VTE and arterial thromboses was 0.25% and
0.5% respectively 49 weeks post diagnosis corre-
sponding to 3500 and 7500 additional events based
on a total pool of 1.4 million patients with COVID-
19. The study highlights the importance of policy
implementation to prevent severe disease and
manage risk factors while promoting secondary
preventative measures among high-risk patients.

4. Discussion

With nearly 46 million participants included in
this study and reports of variable frequency for
VTE/PE, it is imperative to acknowledge the possi-
bility of events being underreported. While there
may be counts of doubt given missed causation or
correlation, it is still good practice to see cases with
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no comorbidities reporting sudden symptoms of PE
onset. Medical departments have a well-placed
diagnostic strategy for PE.27 Various clinical de-
cisions have been validated including the stan-
dardized use of computed tomography pulmonary
angiograms.28 The use of pulmonary embolism rule
our criteria (PERC) also allows for the exclusion of
PE as a probability.29 While these guidelines have
been in place since before the COVID-19 pandemic,
the current significance of these modalities is still
unknown.30 The evidence from the various obser-
vational studies we included in this study suggests
that patients who have contracted COVID-19 may
be at a higher risk of developing a first PE, DVT, and
bleeding events. Regardless of the severity of the
disease, the risk of PE is particularly high during the
post-acute phase.31,32

While the included studies report the significance
of PE with long-COVID in select cases and based on
the key findings, the current medical management
standards may require modulation as we progress
into longer stages of the pandemic.33 Patients with
no comorbidities and typically low-risk classifica-
tions have been diagnosed with PE following
COVID-19 infection, highlighting the need of a new
risk-based thromboembolic approach. Another
aspect in critical care is that D-dimer levels even
when low, and with non-imaging studies not
pointing towards PE; the diagnosis can be missed if
CTPA is not ordered.34 For this reason, this study
identifies VTE/PE as a consequence of the ongoing
pandemic where a clinical index of suspicion is
required even if the patient does not fit a typical
profile.35

There is a strong link between SARS-CoV-2
infection and induced coagulopathy found in recent
studies, whether due to causation or correlation
cannot be stated with certainty.36,37 The distinct
coagulation pattern and high incidence of VTE in
COVID-19 patients suggest that CAC may involve
novel mechanisms beyond those already known.4,38

In COVID-19, thrombosis is primarily caused by the
activation of the innate immune system and large-
vessel occlusion brought on by thromboembo-
lism.39,40 This includes immune system dysregula-
tion, leukocyte and platelet activation and
aggregation, the cytokine cascade, and activation of
the complement system, all of which play a role in
the pathogenesis of CAC.41,42 Nonetheless, unspec-
ified pathophysiological mechanisms may
contribute to thromboembolic events in the post-
infectious period (i.e., 4e12 weeks and beyond).
The International Society for Thrombosis and

Haemostasis suggests that a treatment regimen with
prophylactic LMWH is recommended among all

patients with COVID-19, particularly among those
who originally present with derangements in clot-
ting parameters or indications of severe disease.43

During admission with severe disease, a regular
monitoring of clotting parameters was also recom-
mended. The British Society of Haematology also
recommends using LMWH to manage COVID-1944;
patients with disease reportedly have higher in-
cidences of VTE with deranged clotting markers and
critical care during admission. The American Col-
lege of Cardiology reports that implementing
extending regiments of thromboprophylaxis among
COVID-19 patients with risk factors for VTE,
including pre-existing malignancy, comorbidity or
reduced mobility. D-dimer, being an imperative
demarcation, if twice the upper limit at the time of
discharge, has also been suggested as a probing
factor for prolonged anticoagulation.45

The purpose of this systematic review was to
examine whether post-COVID-19 patients, espe-
cially those with mild or asymptomatic disease,
require increased awareness of PE. The risk of VTE
duration in non-hospitalized patients or those with
brief hospital stays is still unknown, despite reports
positing that the highest risk of VTE occurs within
the first three weeks of hospital admission. Notably,
patients' risks of developing PE are known to rise
after contracting COVID-19, and evidence in current
literature suggests that this risk continues to post
the infection. There is a paucity of clinical data on
PE incidence in post-COVID-19 patients. Several
terms have been used to describe the prolonged
symptoms following COVID-19 infection, including
long COVID, post-COVID conditions, postacute
sequelae of SARS-CoV-2 infection, chronic COVID-
19, post-COVID syndrome and postacute COVID-
19. Whether this constellation is a new syndrome
unique to infection or if there is an overlap owing to
recovery from similar illness has not been deter-
mined in current literature. However, based on the
observational data included in this study, it is critical
to identify the window of time after COVID-19
resolution during which patients are most at risk of
developing PE. Future research should determine
the high-risk period following COVID-19 convales-
cence and look into any potential causal relation-
ships between post-COVID-19 PE and SARS-CoV-2
infection, regardless of the severity of the disease.

5. Conclusion

We cannot state with certainty that COVID-19
infection in itself leads to higher risks of PE at a later
time, but we do find that standardized care in the
era of COVID-19 must be optimized to account for
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deviations from the norm. Longitudinal studies are
warranted in this area to make more concrete as-
sociations along with laboratory testing of molecular
changes in the body to either nullify or confirm the
incidence of PE due to long COVID.
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