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Abstract

Background: Post-coronavirus disease 2019 (COVID-19) syndrome 
derives from lingering symptoms after an acute COVID-19 infection. 
Palpitation was one of the most common symptoms of post-COV-
ID-19 syndrome that correlated with objective data such as persisting 
sinus tachycardia; but to our best knowledge, there is a scarcity of 
research regarding the association of COVID-19 and sinus tachycar-
dia in the post-acute setting. Therefore, the purpose was to identify if 
there is an association between COVID-19 infection and sinus tachy-
cardia in the post-acute phase, namely post-COVID-19 tachycardia 
(PCT) other than inappropriate sinus tachycardia (IST) and postural 
orthostatic tachycardia syndrome (POTS).

Methods: This retrospective observational study entails 1,425 pa-
tients admitted for COVID-19 infection with the interest in finding 
an association with PCT. The prevalence of PCT was evaluated us-
ing descriptive statistics, predictions of patient characteristics and co-
morbidities were identified using multinomial logistic regression, and 
associations between patient comorbidities and characteristics were 
evaluated with corresponding Pearson Chi-square test and post hoc 
tests Phi and Cramer’s V.

Results: The percentage of patients with PCT in our sample of inter-
est was an average of 28.18%. There was a strong association of PCT 
with patients of age group less than 65 years. Other clinical charac-
teristics, such as shorter length of stay, unknown smoking status, and 
patients with commercial type insurance, had significant association 
with PCT. COVID-19 severity categorized as “less severe”, readmis-
sion rates within 30 days, and patients with less comorbidities were 
more likely to be associated with PCT.

Conclusions: PCT is likely a separate entity from IST and POTS, and 
an important entity under the umbrella of post-COVID-19 syndrome. 

It warrants further studies to elucidate the underlying pathophysiol-
ogy and to confirm its presence as a distinct entity.

Keywords: COVID-19; Post-COVID-19 syndrome; Dysautonomia; 
Post-COVID-19 tachycardia

Introduction

Post-coronavirus disease 2019 (COVID-19) syndrome derives 
from lingering symptoms after COVID-19 infection [1]. These 
ongoing symptoms and complications continue to immerse 
and challenge practicing physicians in understanding and 
treating patient’s post-pandemic. Post-COVID-19 syndrome is 
poorly understood as it affects COVID-19 survivors with all 
levels of disease severity and can present in a variety of de-
bilitating symptoms that affect the daily activities of living and 
their quality of life [1]. The official definition of post-COV-
ID-19 syndrome is still lacking due to the novelty of this en-
tity; however, literature refers to it as symptoms persisting for 
more than 3 weeks after the resolution of COVID-19 [2]. The 
United Kingdom National Institute of Health and Care Excel-
lence (NICE) developed a classification system to more spe-
cifically define COVID syndrome that is grouped by the time-
line of experienced symptoms from COVID-19 infection. The 
phases include “acute COVID-19” which involves symptoms 
lasting for up to 4 weeks, “ongoing symptomatic COVID-19” 
which is defined by experienced signs and symptoms from 4 
to 12 weeks, and “post-COVID-19 syndrome” which classi-
fies signs and symptoms of COVID-19 infection that are not 
clinically explained by an alternative diagnosis for more than 
12 weeks from initial COVID-19 infection [3]. These group-
ings can make the timing and severity of post-COVID-19 syn-
drome more consistent, but the primary challenge is identify-
ing the symptoms themselves.

While post-COVID-19 syndrome is being recognized 
globally with organization-provided guidelines by NICE, its 
diagnostic criteria lack universal agreement which hinders the 
full understanding and detection of post-COVID-19 syndrome 
[4, 5]. Patient symptoms for identifying post-COVID-19 syn-
drome derive from both subjective and objective measures that 
are used in the hope to help identify which symptoms have a 
potential relationship with post-COVID-19 syndrome. These 
subjectively reported symptoms include but are not limited to 
fatigue, muscle weakness, difficulty sleeping, dyspnea, hair 
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loss, and palpitations [6]. The data on persistent symptomatol-
ogy after the acute phase of this virus infection seems prom-
ising, but it is challenging to accurately diagnose post-COV-
ID-19 syndrome with subjective data [7]. Many researchers 
are starting to gear the investigation from a subjective to an 
objective standpoint. Since dyspnea was the most common 
subjective data, association of this symptom to a cardiovascu-
lar etiology was speculated [7].

Palpitations were one of the most common symptoms that 
correlated with objective data such as persisting sinus tachycar-
dia leading to the discovery of post-COVID-19 dysautonomia 
[4, 5, 8]. In a 6-month follow-up study, 9% of post-COVID-19 
patients complained of palpitations which indicates a potential 
existence of a cardiac complication in post-COVID-19 syn-
drome [6]. Among national and international data, the most 
common post-COVID-19 symptom is fatigue or muscle weak-
ness at 63% [9]. Sinus tachycardia is a normal compensatory 
cardiac rhythm that suggests fast heart beats at more than 100 
beats per minute that is typically related to exertion or stress 
[10]. However, non-exertional sinus tachycardia, which is a 
heart rate of more than 100 beats per minute at rest, could be a 
concerning sign as it can be associated to different pathologies 
such as pulmonary emboli, hypoxia, cardiac arrythmias, sep-
sis, etc. [10]. Inappropriate sinus tachycardia (IST) and pos-
tural orthostatic tachycardia syndrome (POTS) were the two 
of the most common etiologies under post-COVID-19 dysau-
tonomia researched according to the literature [11].

However, there have been several cases of post-COV-
ID-19 tachycardia (PCT), which are not well established, and 
thought to be a separate entity from POTS and IST [8, 12]. 
This phenomenon differs from POTS due to elevated heart 
rates at rest and differs from IST due to asymptomatic persis-
tent tachycardia and having no association to a primary cause 
[8, 13]. IST was found to be prevalent in patients with post-
COVID-19 syndrome in a prospective study, and interestingly 
it was more prevalent in young women without comorbidities 
that experienced mild illness of COVID-19 infection as delin-
eated by the National Institute of Health (NIH) guidelines of 
COVID-19 severity [8].

It is critical to determine the cause of sinus tachycardia 
as etiology can range from mild to life-threatening one [10]. 
Persistent sinus tachycardia that goes unrecognized can impact 
long-term health such as induced cardiomyopathy, myocardial 

infarctions, cardiac arrest, end-organ dysfunction, and among 
other threatening complications [14]. Therefore, our study’s 
purpose was to identify if there is an association between 
COVID-19 infection and sinus tachycardia in the post-acute 
phase excluding IST and POTS.

Materials and Methods

Subjects

Subjects within this retrospective chart review were adults aged 
18 years and older that were admitted into Northeast Georgia 
Medical Center for COVID-19 from March 2020 to Decem-
ber 2021. All participants included had a diagnosis of sinus 
tachycardia with consecutive resting heart rate values of 100 
beats per minute or greater during their admission. To further 
explain our sample selection, we have delineated definitions 
pertaining to COVID-19 infection, resolution of COVID-19 
infection, and our inclusion/exclusion criteria.

Dataset was obtained through Northeast Georgia Health 
System (NGHS) by the Graduate Medical Education’s (GME) 
Research team.

The Institutional Review Board of Brenau University 
granted this study exemption from review. This study was car-
ried out with ethical compliance with appropriate data gov-
ernance and maintaining deidentified data through the Safe 
Harbor Method.

Inclusions and exclusions criterium

Our definition for resolution of COVID-19 infection is in 
part based on the Centers for Disease Control and Prevention 
(CDC) recommendations. Our criteria for ending isolation and 
precautions for people diagnosed with COVID-19 are listed 
in Table 1 [15]: having a negative repeat (second) COVID-19 
test during the same admission with the first test being posi-
tive, more than or equal to 10 days after onset and resolution of 
fever for at least 24 h and improvement of symptoms, a docu-
mented formal diagnosis of post-COVID-19 syndrome, or the 
duration of 3 days prior to discharge or at day of discharge. 

Table 1.  Definition of Resolution of COVID-19 Infection and Criteria for PCT

Resolution of COVID-19 infection Negative repeat (second) COVID-19 test in the inpatient setting during the same admission
Time of more than/equal to 10 days duration after symptoms onset and after resolution of fever  
for at least 24 h and improvement of symptoms
Document formal diagnosis of post-COVID-19 syndrome
Time of 3 days prior to discharge or at the day of discharge

Criteria for PCT A documented formal diagnosis of sinus tachycardia
Sinus tachycardia was recorded between 7:00 pm to 6:00 am on 3 separate days
Sinus tachycardia recorded between 12:00 am to 6:00 am on the day of discharge
Persistent tachycardia on three separate occasions in a day for at least 3 days

COVID-19: coronavirus disease 2019; PCT: post-COVID-19 tachycardia.
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Meeting at least one of these criteria will comply with the as-
sumption of COVID-19 infection resolution.

We excluded a total number of 8,626 patients from com-
plications that could have potentially caused an elevation in 
resting heart rate to ensure the study strictly focused on the 
association of tachycardia in post-COVID-19 syndrome. Our 
exclusion criteria consisted of the history of supraventricular 
tachycardia, atrial tachycardias, other arrythmias, ongoing 
sepsis, shock, venous thromboembolism, anxiety, taking beta-
blockers or atrioventricular (AV) nodal blocking agents, extra-
corporeal membrane oxygenation, and critically ill patients or 
patients needing escalating levels of oxygen (NIH guidelines 
for COVID-19 severity).

It is plausible that our study was not able to include all 
the patients who would have otherwise met our inclusion cri-
teria due to lack of a second COVID-19 test, shorter length of 
stay than our specified criteria or lack of documented post-
COVID-19 syndrome diagnosis. We determined our best ap-
proach was to include data collected at the day of discharge 
or 3 days within discharge. We have also included data from 7 
days within discharge to incorporate patients who were likely 
to be past their incubation periods. With this approach, we also 
aimed to address the two most common parameters associated 
with sinus tachycardia in the inpatient setting, hypoxia and fe-
ver. As a general rule, only safe discharges are tolerated in the 
United States’ current practice, therefore, a patient being safely 
discharged is presumably no longer hypoxic or requiring esca-
lating levels of oxygen, or no longer having persistent fevers, 
which otherwise would warrant further investigations.

To define PCT, we needed to first ascertain that patients 
were free of COVID-19 infection based on CDC’s recom-
mendations and secondly, to capture specific data that would 
associate elevated heart rates with no other conditions than 
the most recently infection of COVID-19. In this study, all 
patients with a negative repeat (from initial positive test from 
admission) COVID-19 test within 10 days before hospital dis-
charge were defined as post-COVID-19 patients. To further 
classify patients with post-COVID-19 tachycardia, the resting 
heart rate was monitored over the 10 days before discharge, 
and all patients with consecutive resting heart rates over 100 
beats per minute were diagnosed with PCT. To keep the focus 
of this study purely on PCT, patients with other underlying 
causes that could influence tachycardia were reviewed and 
excluded from the PCT diagnosed patients for this study. The 
following inclusion criterion (Table 1) was carefully selected 
to prove the latter: a documented formal diagnosis of sinus 
tachycardia, sinus tachycardia recorded between 7:00 pm to 
6:00 am on 3 separate days, sinus tachycardia recorded be-
tween 12:00 am to 6:00 am on the day of discharge, or persis-
tent sinus tachycardia on 3 separate occasions in a day for at 
least 3 days. Meeting these parameters helped us differentiate 
from POTS.

To set a clear difference between PCT and POTS, resting 
heart rate of > 100 beats per minute if any, must be recorded 
outside of physical therapy or mobility activity (e.g., 6-min 
walk test), in other words, they must be measured in a bed-
bound status. To measure this, heart rates from 7:00 pm to 6:00 
am were recorded, given that physical therapy and ambulatory 
activities were not available during the nocturnal shift.

Outcomes

The primary observation was the prevalence of persistent si-
nus tachycardia after COVID-19 infection with the exclusion 
of other causes. Secondary observations consisted of the as-
sociation of COVID-19 infection with clinical characteristics, 
comorbidities, COVID-19 infection severity, and readmission 
rates.

The demographics and clinical characteristics were body 
mass index, tobacco history, age, sex, race, length of stay, fi-
nancial status, and severity of COVID-19. From a financial 
class standpoint, distinct groups of insurance coverage were 
studied: commercial, Medicare, Medicaid, self-pay and “oth-
er”. Smoking status was divided into the following: never 
smoked, former smoker, current smoker, and unknown status. 
Age groups consisted of less than 65, 65 - 75, and over 75.

Comorbidities of interest that were included in our study 
were type 2 diabetes mellitus, coronary artery disease, con-
gestive heart disease, chronic obstructive pulmonary disease, 
chronic kidney disease, liver disease, malignancy, asthma, 
smoking history, and thyroid disease.

In terms of COVID-19 infection severity, we adopted 
the NIH guidelines for the definitions of asymptomatic, mild, 
moderate, severe, and critical illness. To meet our inclusion 
and exclusion criteria, we have excluded those in the “asymp-
tomatic” and “critical illness” category. We have grouped 
“mild” and “moderate” into “non-severe”, therefore leaving us 
with two groups: severe and non-severe, and the main differ-
ence between these two categories would be the use of oxygen 
therapy. Finally, we looked at readmission rates within 30 days 
for patients with PCT.

Study overview and data collection

Designed from a pragmatist viewpoint, this retrospective ob-
servational study collected data to respond to the research 
questions using EPIC (electronic health records), which were 
deidentified into limited datasets in compliance with both fed-
eral and institutional requirements.

All deidentified datasets and statistical findings were 
stored securely on the study specific SharePoint which is 
only accessible to approved investigators and the required 
experts such as the Institution’s Graduate Medical Education 
Research Team. The dataset was analyzed according to best 
practices and data types. A summary of findings and statis-
tical processes was stored in the study specific SharePoint, 
and data validation was carried out by the investigators. We 
examined data from EPIC chart review between the years 
2020 and 2021. Our focus was on patients diagnosed with 
COVID-19 who were admitted to the inpatient setting and 
who met our non-exertional tachycardia inclusion and exclu-
sion criteria.

Of the 10,051 patients admitted with a diagnosis of COV-
ID-19, 8,626 patients were excluded specifically for this study, 
leaving us with 1,425 participants (Fig. 1). A descriptive anal-
ysis was performed to analyze the prevalence of tachycardia 
in post-COVID-19 within various patient demographics and 
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comorbidities. Furthermore, association with the severity of 
COVID-19 infection and mortality were also incorporated in 
the statistical study. Finally, a control group was obtained to 
analyze if there is a significant association of post-COVID-19 
and sinus tachycardia.

Statistical analysis

The primary outcome consisted of the percentage of patients 
with PCT. Prevalence was calculated within the different 
points of time relative to the date of discharge. Secondary ob-
servational outcomes were analyzed using multinomial logis-
tic regression and cross-tabulation. For each cross-tabulation 
table, a corresponding Pearson Chi-square analysis was per-
formed. Symmetric measures with Phi and Cramer’s V were 
also included.

Results

A total of 1,425 patients were found to have PCT from Sep-
tember 2018 to March 2022 (Fig. 1). Subjects were in vicinity 
to Northeast Georgia Medical Center, therefore making Hall 
County the main location in reference to the subjects’ demo-
graphics.

Prevalence of tachycardia

Based on our inclusion and exclusion criteria, sinus tachy-
cardia after resolution of COVID-19 infection was present 
in 26.3% of patients at day of discharge, 30.8% of patients 
at 1 day before discharge, 30.3% of patients at 3 days before 
discharge, 28.8% of patients at 7 days before discharge, and 
24.7% of patients at 10 days before discharge (Fig. 2). The 
formal diagnosis of post-COVID-19 syndrome or long COV-
ID-19 using the International Classification of Diseases, 10th 
Revision (ICD-10) codes was lacking in terms of documenta-
tion, therefore limiting the investigation of sinus tachycardia 
with this method.

Clinical characteristics

To determine an association between demographics and the 
propensity of developing PCT, we have looked at age, sex, 
race, length of stay, tobacco use, financial status and sever-
ity of COVID-19 (non-severe or severe). In comparison with 
“other” type of insurance, patients with commercial type in-
surance were more likely to develop PCT (Exp(B) = 3.163, P 
value = 0.001) (Table 2).

From the regression analysis, patients with commercial 
insurance had increased chances of developing PCT (Exp(B) 

Figure 1. Patient exclusions. BPM: beats per minute.
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= 3.16, P < 0.001) as compared to base (Table 2). “Other” type 
of insurance had a standardized residual of 3.8 compared to 
the other groups. The standardized residual for commercial, 
Medicaid, Medicare and self-pay were 1.4, 1.5, -3.3, and 1.0, 
respectively (Table 3). In comparison with “never smoked”, 
patients with “unknown” smoking status were more likely to 
develop PCT (Exp(B) = 3.297, P value = 0.016). A shorter 
length of stay was significantly correlated with PCT (Exp(B) 
= 0.994, P < 0.001).

Age did not affect PCT (P = 0.131); however, it was found 
to have a significant association with PCT. The age group of 

less than 65 had more propensity to experience PCT with a 
standardized residual of 2.2 compared to -2.5 and -0.9 from 
age groups 65 - 75 and 75 or more, respectively (Table 3). 
Race and gender did not have a significant association with 
PCT (P value = 0.542 and 0.470, respectively) (Table 3).

Comorbidities

When grouping individuals based on number of comorbidities, 
individuals with fewer comorbidities are most likely to expe-

Table 2.  Association of Demographics and Clinical Characteristics for Developing Post-COVID-19 Tachycardia

B SE Wald df Significance Exp(B)
95% CI for Exp(B)

Lower Upper
Other 21.971 4 0.000
Commercial 1.152 0.352 10.716 1 0.001 3.163 1.587 6.303
Medicaid 0.300 0.302 0.984 1 0.321 1.349 0.746 2.440
Medicare 0.3555 0.330 1.156 1 0.282 1.426 0.746 2.726
Self-pay 0.156 0.307 0.260 1 0.610 1.169 0.641 2.133
Age -0.006 0.004 2.285 1 0.131 0.994 0.986 1.002
Length of stay -0.104 0.012 68.743 1 < 0.001 0.902 0.880 0.924
Never smoked 1 11.839 3
Former smoker 0.899 0.463 3.767 1 0.052 2.457 0.991 6.090
Current smoker 0.569 0.468 1.1476 1 0.224 1.767 0.705 4.424
Unknown smoker 1.193 0.494 5.840 1 0.016 3.297 1.253 8.674
COVID-19 severity -0.287 0.135 4.510 1 0.034 0.750 0.575 0.978
Constant -0.780 0.552 1.997 1 0.158 0.458

SE: standard error; COVID-19: coronavirus disease 2019; CI: confidence interval.

Figure 2. Percentage of patients with post-COVID-19 tachycardia (PCT). COVID-19: coronavirus disease 2019.
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rience PCT (Table 3). Patients with zero comorbidities were 
more than expected to experience PCT (z = 2.2). However, 
patients with one and three comorbidities were less than ex-
pected to experience PCT (z = 1.5 and z = 1.8) Patients with 
two and more than four comorbidities were equally expected 
to experience PCT.

Furthermore, patients with one comorbidity were analyzed 
to determine which diagnosis was associated with PCT. The 
purpose of this analysis was also to validate the accuracy of 
retrospective chart review in terms of misdiagnosis. The most 
common diagnosis within the “one comorbidity” category was 
diabetes.

COVID-19 infection severity

There is a significant association between COVID-19 infection 
severity and tachycardia. Patients with less severe COVID-19 
are more likely to experience PCT (Table 3). Patients who had 
a “less severe” COVID-19 infection had a larger standardized 
residual value (1.7) compared to “more severe” (-2.0).

Readmission

Patients with PCT had a standardized residual of 2.6 compared 
to -1.0 from those who did not have PCT (Table 3).

Discussion

In this study, the main observation was to determine the po-
tential existence for PCT as a separate phenomenon from 
other post-COVID-19 related dysautonomia. The number of 
patients with PCT in our sample of interest was an average 
of 28.18%. The prevalence was more prominent at 1 day be-
fore discharge with the highest percentage (30.8%) as shown 
in Figure 2. Since patients can remain COVID-19 positive 
for a long period of time, our general practice does not ad-
vocate for repeat tests, and medical providers use clinical 
judgment instead to discharge patients who are presumed to 
have achieved infection resolution. With our stringent inclu-
sive and exclusive criteria, the findings strongly suggest that 
PCT is possibly a separate entity from COVID-19 dysauto-
nomia, which differs from what has been discussed in the 
literature.

In terms of clinical characteristics, our sample of interest 
showed a strong association of PCT with patients of age group 
less than 65 years which coincides with other post-COVID-19 
dysautonomia disorders [16]. Additionally, PCT shared a sig-
nificant association with patients that experienced a shorter 
length of stay, unknown smoking status, and carrying com-
mercial insurance compared to other demographic character-
istics. Less severe COVID-19, defined as unsupported oxygen 
saturation 90% or greater, and patients experiencing 30-day re-
admissions were also more likely to experience PCT. A shorter 
length of stay in the hospital was a finding that could be as-
sociated with the increased propensity to PCT in patients with 

less severe infections. Furthermore, this study also showed 
that patients with less comorbidities were more commonly as-
sociated with PCT. This characteristic of increased association 
of PCT with young healthier patients that experienced milder 
infectious courses has been observed previously in literature 
[8, 13]. We are not able to explain the pathophysiology of why 
young healthy patients with less severe COVID-19 infection 
are more likely to develop PCT, but we do theorize that it could 
be related to the autonomic nervous system (ANS) injury [8, 
17]. More severe cases of COVID-19 infections could lead to 
a larger inflammatory response and severe cytotoxic injury 
dysregulating the ANS and therefore a lower probability of 
causing dysautonomia. This concept could be similar to the 
effects of aging in blunting of ANS [18]. Higher readmission 
rates coincide with post-COVID-19 syndrome and its linger-
ing symptoms [19].

As mentioned previously, within etiologies of post-COV-
ID-19 dysautonomia, PCT could potentially be a phenomenon 
separate from POTS and IST. PCT differs from POTS due 
to elevated heart rates at rest without association with posi-
tion, and it differs from IST due to asymptomatic persistent 
tachycardia and having no association to a primary cause [9]. 
According to Aranyo et al, about 20% of patients with post-
COVID-19 syndrome developed concomitant IST [8]. Inter-
estingly, the population of interest were composed of young 
women, minimal comorbidities, and mild COVID-19 infection 
which aligns with the clinical characteristics in our study ex-
cept for gender. Similarly, there has been a rising number of 
cases thought to be associated with POTS with similar clinical 
characteristics [16]. There are numbers of studies reinforcing 
the idea of post-COVID-19 related complications and sympto-
mology, however few of these studies provide comprehensive 
evidence to the existence of a true cardiovascular component 
to the post-infection phase [20].

Multiple distinct pathways were theorized to be the can-
didates for the pathophysiology of cardiovascular involve-
ment post-COVID-19. In the acute phase, with the concept of 
angiotensin-converting enzyme 2 receptors, COVID-19 infec-
tion can affect the heart by the resultant uncontrolled cytokine 
release, cytotoxic injury, endothelial involvement, thrombo-
inflammation, and dysregulation of renin-angiotensin-aldos-
terone system [5]. Direct myocardial injury and cardiovascular 
microthrombi were also speculated, but data are not in their 
favor [21]. Conversely, in the post-acute phase, persistent vi-
ral residues in the heart could cause a chronic inflammatory 
state, which is thought to be intensified by adipokines release 
in obese patients leading to myocardial fibrosis and its conse-
quences [5].

Indirect pathways that involve the cardiovascular system 
could be explained by dysautonomia in COVID-19-infected 
patients. Brainstem dysfunction is one of the causes since it 
involves the sympathetic outflow [11]. Another major hy-
pothesis is molecular mimicry and its autoimmune response, 
specifically G-protein-coupled receptors antibodies, which 
can cause an increased sympathetic tone [5, 20]. The autoim-
mune mechanism has been theorized to be associated with 
COVID-19-related POTS as well, and the data could also be 
an explanation of the higher prevalence in women due to the 
pathophysiology behind autoimmune diseases. Further studies 
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are necessary to predict a causal relationship between post-
COVID-19 syndrome and PCT.

Limitations/strengths

Our study has specific strengths and limitations. One strength 
involves the stringency and robustness of our inclusion and 
exclusion criteria to differentiate PCT as much as possible 
from the overlapping features of both IST and POTS. An-
other strength is that this is one of the first studies to look at 
PCT as its own new entity, which can potentially allow other 
clinicians and researchers to have a better understanding of 
the complexities of post-COVID-19 complications. In terms 
of limitations, we did not exclude myocarditis as a common 
result from COVID-19. The constellation of symptoms as-
sociated with myocarditis is rather extensive and could have 
assimilated PCT in some cases, however diagnosing myocar-
ditis can be tricky especially when almost every patient with 
COVID-19 infection had elevated troponins, and echocardio-
grams were not the standard workup. A myocardial biopsy, 
which is the gold standard diagnostic approach, was not 
available within the access of this study. Another limitation 
is that it is based on a retrospective chart review which also 
limits the accuracy and amount of data collected based on 
shortcomings associated with charting, and diagnostic docu-
mentation.

Conclusions

PCT is likely a separate entity from IST and POTS, and an 
important entity under the umbrella of post-COVID-19 syn-
drome. It warrants further studies to elucidate the underlying 
pathophysiology and to confirm its presence as a distinct en-
tity.
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