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ABSTRACT

Aims: Atrial fibrillation (AF) remains the most prevalent cause of cardioembolic stroke. Paroxysmal AF (PAF) is often
difficult to be diagnosed and is sometimes first detected during embolic stroke. Yet, TAPSE and PASP can be easily revealed in
routine transthoracic echocardiography (TTE). Then, the TAPSE/PASP ratio is often shown to have prognostic significance
in many cardiac disorders. Nevertheless, the insufficient scholarly knowledge of the relationship between this ratio and the
development of PAF became the primary motive of the present study.

Methods: We carried out this study with 114 patients experiencing acute ischemic stroke without a previous diagnosis
of AF. We noted down the patients’ blood parameters and prescribed drugs and calculated TAPSE/PASP ratio relying on
their TTE findings. We also recorded the 24-hour heart rhythm findings of each patient through Holter monitoring. After
categorizing PAF attacks (i.e.,PAF attack was (not) observed), we explored any statistical relationship between the TAPSE/
PASP ratio and the presence of PAE

Results: The findings revealed a significant difference between the TAPSE/PASP ratios between the groups with PAF
(0.62+0.07) and without PAF (0.77+0.08). Moreover, the receiver operating characteristic (ROC) curve analysis yielded the
TAPSE/PASP ratio to demonstrate a diagnostic value in predicting PAF (area under the ROC curve [AUC]=0.89;82.7%;
p<0.001). Besides, the TAPSE/PASP ratio measured <0.67 at admission was found to have 87.1% sensitivity and 82.7%
specificity in predicting PAE. Finally, the multivariate analysis showed the TAPSE/PASP ratio to be a significant risk factor
for PAF (odds ratio [OR]=2.971;95% confidence interval [CI]=1.073-8.959; p=0.000).

Conclusion: Overall, a low TAPSE/PASP ratio (<0.67) may be a precursor of the presence of PAF in patients.

Keywords: Acute ischemic stroke, tricuspid annular plane systolic excursion, mean pulmonary artery systolic pressure,
paroxysmal atrial fibrillation

INTRODUCTION

Stroke remains to be a major cause of neurological
morbidity and mortality worldwide." While it is known
that cardiac embolism accounts for about 20% of all
ischemic strokes,”* atrial fibrillation (AF) continues to

AF is not self-limiting and lasts longer than seven days;
3) permanent AF lasts more than a year. PAF can also
be particularly difficult to detect and is sometimes first
detected during an embolic stroke.

be the most prevalent cause of cardioembolic stroke.*”
Acute myocardial infarction (AMI), ventricular
thrombus, structural heart defects, heart tumors, and
heart valve disease can be shown as other causes of
cardioembolic stroke.* According to the American
College of Cardiology, the American Heart Association,
and the European Society of Cardiology, AF is classified
in different forms:6 1) Paroxysmal AF (PAF), a self-
terminating or intermittent form, usually takes less
than seven days and less than 24 hours; 2) Persistent
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Yet, tricuspid annular plane systolic excursion (TAPSE)
and mean pulmonary artery systolic pressure (PASP)
can be quickly revealed in routine transthoracic
echocardiography (TTE). Then, the TAPSE/PASP ratio
is often shown to have prognostic significance in many
cardiac disorders. Despite being the subject of research
on cardiac disorders, the TAPSE/PASP ratio has not
appeared with the development of PAF so far. Therefore,
the present study was intended to explore the role of the
TAPSE/PASP ratio in predicting PAE.
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METHODS

The study was carried out with the permission of
theBalikesir University Clinical Researches Ethics
Committee (Date: 05.17.2023, Decision No: 2023-55). In
all stages of the study, we strictly adhered to the rules and
the principles set forth in the Declaration of Helsinki.

Our study was designed retrospectively. The subjects
were enrolled randomly files. We carried out this
single-center study with 114 patients hospitalized in
the neurology department due to the diagnosis of
acute ischemic stroke and for whom we consulted the
cardiology clinic for cardioembolic etiology. Despite
no age-related criterion, we set the exclusion criteria
as follows: the presence of permanent or persistent AE
chronic obstructive pulmonary disease (COPD), severe
heart valve disease, moderate to severe renal failure
(Glomerular Filtration Rate (GFR) below 60 mL/min),
severe anemia, antiarrhythmic drug use, congenital heart
disease, mild to advanced pulmonary hypertension,
history of malignancy, hepatic dysfunction (the presence
of cirrhosis or alanine aminotransferase [ALT] and/or
aspartate aminotransferase [AST] > 3xUpper limit of
the normal range (ULN) and total bilirubin > 2xULN),
alcohol/substance abuse, and active infection. TTE was
performed using the Esaote My Lab seven (Getz Healthc
are Malaysia) device in the left lateral position. While the
TAPSE value was noted down in millimeters by aligning
the lateral part of the cursor tricuspid valve with M-mode
echocardiography, measuring the peak from the end of
diastole to the end of systole (averaging 3 to 5 beats), the
PASP value was obtained from the tricuspid regurgitation
(TR) jet velocity using the simplified Bernoulli equation.
Then, the TAPSE/PASP ratio was calculated by dividing
the TAPSE value by the mean pulmonary artery pressure
value. Two experienced cardiologists who were blinded to
the study protocol took all measurements.

The definition of the AF7;

o Absence of P waves,
o Irregular R-R interval,

The above two criteria are defined as AF if present either
> 30 seconds on the 24-hour rhythm holter or on the
entire 12-lead standard electrocardiogram.

If the AF rhythm terminates spontaneously, it is defined
as PAE6 We decided on PAF according to the presence
or absence of the AF criteria mentioned above in the 24-
hour Holter monitoring and divided the patients into 2
groups according to the presence or absence of AE (i.e.,
PAF attack was not observed [without PAF], and PAF
attack was observed [with PAF]). In our study, at least 1 AF
attack that lasted > 30 seconds and ended spontaneously in
24-hour Holter monitoring was considered as PAF. Total
duration and number of AF was not calculated in 24-hour
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Holter monitoring. Patients with at least 1 AF rhythm for
> 30 seconds in 24-hour Holter monitoring were included
in the PAF group. Patients with AF rhythm of < 30 seconds
and/or patients without AF rhythm in 24-hour Holter
monitoring were included in the group without PAE

While we defined hypertension (HT) as systolic blood
pressure >140 mmHg and/or diastolic blood pressure
290 mmHg and any antihypertensive use as drug
therapy8,diabetes mellitus (DM) was defined as fasting
blood glucose level 2126 mg/dL, blood glucose level >
200 mg/dL two hours after oral glucose tolerance test,
HbAlc value > 6.5, or random blood glucose > 200 mg/
dL9. We also recorded the drugs prescribed to the patients
for these disorders (antidiabetics, antihypertensives,
antiaggregants, and antihyperlipidemics). Finally, while
considering complete blood count parameters to be white
blood cell (WBC) count, hemoglobin (Hb), hematocrit
(HCT), platelet (PLT), mean platelet volume (MPV), red
cell distribution width (RDW), and mean cell volume
(MCV), we accepted biochemistry parameters as blood
glucose, urea, and creatinine levels at admission.

Statistical Analysis

First off, we resorted to the Kolmogorov-Smirnov
test to explore the data distribution. Accordingly,
while normally-distributed continuous variables are
expressed as means (M) + standard deviations (SD),
we present non-normally distributed continuous
variables as medians (interquartile range). Then, we ran
the pairwise comparison using independent samples
t-test or Mann-Whitney U-test. On the other hand,
the categorical variables -demonstrated as absolute and
relative frequencies - were compared using the chi-
square test. Besides, we performed the receiver operating
characteristics (ROC) curve analysis to set the sensitivity,
specificity, and cut-off value of the TAPSE/PASP ratio
in predicting PAE Moreover, the variables with a
p-value <0.25 in the univariate analysis were considered
potential risk factors for PAF attacks and were included
in the full model in the multivariate logistic regression
analysis. Finally, we performed all statistical analyses on
SPSS 22.0 for Windows (Armonk, NY: IBM Corp.) and
considered a p-value < 0.05 to be statistically significant.

RESULTS

The mean age of the patients, 58 (50.9%) males and 56
(49.1%) females, was found to be 69.1+11.0 years. We
detected DM in 36.8% of the patients, HT in 63.2%, and
coronary artery disease (CAD) in 26.3%. The patients’
mean body mass index (BMI) was 27.5, and 28.1% were
diagnosed with COVID-19. Echocardiographic (echo)
findings showed the mean size of the left atrial (LA) to
be 37.1+£3.9 mm. Besides, ejection fraction was found
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to be above 50 % in 86 % of the patients, between 40-
50% in 8.8%, and below 4 % in 5.3 BMI%. AF rhythm
of > 30 seconds was detected in 45.6% of the patients,
while 54.4% had no AF rhythm or, if any, it was less than
30 seconds. No abnormal values were observed in their
biochemical parameters (Table 1).

Table 1. Key clinical characteristics of the sample (n=114)

Clinical characteristics

Age (years) 69.1+ 11.0
Sex (male), n (%) 58 (50.9)
Diabetes, n (%) 42 (36.8)
Hypertension, n (%) 72 (63.2)
Coronary artery disease, n (%) 30 (26.3)
Smoking, n (%) 34 (29.8)
BML, n (%) 27.5 (25.8-30.6)
COVID-19, n (%) 32 (28.1)
Cardiac characteristics
LA diameter, mm 37.1£ 3.9
PAE n (%)

Absence of AF rhythm 62 (54.4)

>30 seconds AF rhythm 52 (45,2)
EE n (%)

>950 98 (86.0)

%40-%50 10 (8.8)

<%40 6 (5.3)
Heart rate ( per minute) 73.8+11.6
Biochemical parameters
HB, g/dL 12.8+ 1.8
HCT, % 38.0+ 6.9
PLT, mm3 245.1+ 83.4
MPV; fL 10.1 (9.5-11.1)
RDW 14.0 (13.3-14.8)
Urea, mg/dL 38.4+18.1
Creatinine, mg/dL 0.85 (0.72-1.07)
Drug use
ACE-ARB, n (%) 46 (40.4)
Beta blocker, n (%) 36 (31.6)
OAD-Insulin, n (%) 40 (35.1)
Clopidogrel, n (%) 22 (19.3)
Statin, n (%) 24 (21.1)
CCB, n (%) 38 (33.3)
ASA n (%) 42 (36.8)
Diuretics, n (%) 28 (24.6)
TAPSE/PASP ratio 0.70 £ 0.10

Normally-distributed continuous variables are expressed as means (M)+standard
deviations (SD). Non-normally distributed data are presented as medians (interquartile
range). Categorical variables are demonstrated as numbers (n) and percentages (%).
BMI: body mass index; LA: left atrium; AF: atrial fibrillation; PAF: paroxysmal atrial
fibrillation; EF: ejection fraction; HB: hemoglobin; HCT: hematocrit; PLT: platelet
count; MPV: mean platelet volume, RDW: erythrocyte distribution width; TAPSE/
PASP: the tricuspid annular plane systolic excursion/mean pulmonary artery systolic
pressure ratio; ACE :Angiotensin-converting enzyme; ARB: Angiotensin-2 receptor
blockers.

Table 2 presents the analysis findings between patients
with and without PAF attacks. Accordingly, the mean
age of the patients with PAF attacks was found to be
significantly higher. Although we could not detect
significant differences between the groups by sex,

DM, CAD, BMI, and COVID-19 history, HT was
significantly more prevalent in the group with PAF
attacks. Conversely, the PAF-free group hosted more
patients persisting in smoking. When it comes to the
echo parameters, the LA size was significantly larger
in the group with PAE Except for hemoglobin and
hematocrit values (significantly higher in the PAF-free
group), the groups did not significantly differ by other
biochemical parameters; it was also the case regarding
drug use. Nevertheless, there was a significant difference
between the groups by TAPSE/PASP ratio; the PAF
group had a significantly lower TAPSE/PASP ( 0.62+0.07
vs. 0.77+0.08; p< 0.01)

Table 2. Comparison of the PAF groups

PAF (-) PAF(+) P
Clinical characteristics
Age (years) 65.7£12.2 73.1+£7.7 0.00
Sex (male), n (%) 32 (51.6) 26 (%50.0) 0.86
Diabetes, n (%) 20 (32.3) 22 (42.3) 0.26
Hypertension, n (%) 32 (51.6) 40 (76.9) 0.00
gl‘;?;‘:rg 'E‘or/(ffry 16 (25.8) 14 (26.9) 0.89
Smoking, n (%) 26 (41.9) 8 (15.4) 0.00
BML, n (%) 27.3(25.9-30.4) 27.9(24.2-31.5) 0.84
COVID-19, n (%) 14 (22.6) 18 (34.6) 0.15
Cardiac characteristics
LA diameter, mm 353+ 2.7 39.4+ 4.0 0.00
EE, n (%) 0.35
>9%50 56 (90.3) 42 (80.8)
9%40-%50 4(6.5) 6 (11.5)
<%40 2(3.2) 4(7.7)
Heart rate 728t 11.7 749+ 11.6 0.35
Biochemical parameters
HB, g/dL 13.4+ 1.7 12.0£ 1.6 0.00
HCT, % 40.0+ 5.1 36.7+ 4.6 0.00
PLT, mm3 251.4+ 92.1 237.6+71.9 0.38
MPV, fL 10.0 (9.5-11.4)  10.1 (9.6-11.1)  0.13
RDW 13.8 (12.9-14.5) 14.2 (13.6-15.1) 0.06
Urea, mg/dL 37.7+ 16.9 39.4+ 19.6 0.61
Creatinine, mg/dL 0.82 (0.73-1.04) 0.93 (0.70-1.16)  0.11
Drug use
ACE-ARB, n (%) 20 (32.3) 26 (50.0) 0.06
Beta blocker, n (%) 20 (32.3) 16 (30.8) 0.86
OAD-Insulin, n (%) 20 (32.3) 20 (38.5) 0.48
Clopidogrel, n (%) 12 (19.4) 10 (19.2) 0.98
Statin, n (%) 14 (22.6) 10 (19.2) 0.66
CCB, n (%) 14 (22.6) 24 (46.2) 0.00
ASA n (%) 24 (38.7) 18 (34.6) 0.65
Diuretics, n (%) 14 (22.6) 14 (26.9) 0.59
TAPSE/PASP ratio 0.77 £ 0.08 0.62 +0.07 0.00

Normally-distributed continuous variables are expressed as means (M)+standard
deviations (SD). Non-normally distributed data are presented as medians
(interquartile range). Categorical variables are demonstrated as numbers (n) and
percentages (%). BMI: body mass index; LA: left atrium; PAF: paroxysmal atrial
fibrillation; EF: ejection fraction; HB: hemoglobin; HCT: hematocrit; PLT: platelet
count; MPV: mean platelet volume, RDW: erythrocyte distribution width; TAPSE/
PASP: the tricuspid annular plane systolic excursion/mean pulmonary artery systolic
pressure ratio
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The ROC analysis verified the diagnostic value of the
TAPSE/PASP ratio in predicting PAF (area under the
ROC curve [AUC]=0.89; 82.7%; p< 0.001). Besides, the
TAPSE/PASP ratio measured below 0.67 at admission
was found to have 87.1% sensitivity and 82.7% specificity
in predicting PAF (Figure 1).
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Figure 1. ROC curve of the TAPSE/PASP ratio in predicting PAF
(ROC: receiver operating characteristic)

The box-plot plot in Figure 2 also showed that the PAF
group had a significantly lower TAPSE/PASP ratio. On
the other hand, the error terms were divided into two by
the cut-off value of the TAPSE/PASP ratio (0.67), and our
findings did not reveal a significant difference between
the groups by gender, DM, CAD, BMI, and COVID-19
history. Nonetheless, the group with a TAPSE/PASP
ratio <0.67 had a significantly higher mean age, more
HT, and less smoking. Besides, the patients with a
TAPSE/PASP ratio <0.67 had a significantly higher LA
size. Except for hemoglobin and hematocrit values,
biochemical parameters were found to be significantly
lower in the group with a TAPSE/PASP ratio < 0.67. The
groups did not significantly differ by drug use; only the
Angiotensin-converting enzyme-Angiotensin-2 receptor
blockers (ACE-ARB) ratio was significantly higher in the
group with TAPSE/PASP ratio < 0.67 (Table 3).

1,00

90

80—

60 _

TAPSE / SPAP RATIO
g

a0

PAF (&) PAII=(+)

Figure 2. Box-plot of the TAPSE/PASP ratio in the patient groups
with and without PAF attacks
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Table 3. Clinical characteristics of the sample by the TAPSE/PASP

ratio

TAPSE/PASP TAPSE/PASP

<0.67 >0.67
Clinical characteristics
Age (years) 722+ 82 66.5+ 12.3 0.00
Sex (male),n (%) 28 (54.9) 30 (47.6) 0.43
Diabetes, n (%) 23 (45.1) 19 (30.2) 0.10
Hypertension, n (%) 41 (80.4) 31 (49.2) 0.00
g‘(’ﬁ/;’)nary artery disease, ;59 4) 15 (23.8) 0.49
Smoking, n (%) 8 (15.7) 26 (41.3) 0.00
BMI, n (%) 27.6 (25.3-31.2) 27.3(25.9-30.4) 0.46
COVID-19, n (%) 16 (31.4) 16 (25.4) 0.48
Cardiac characteristics
LA diameter, mm 38.8+4.2 35.8+ 3.1 0.00
EE, n (%) 0.32
>%50 41 (80.4) 57 (90.5)
%40-%50 6(11.8) 4(6.3)
<%40 4(7.8) 2(3.2)
Heart rate 742+ 12.5 73.4%+11.0 0.69
Biochemical parameters
HB, g/dL 12.3+ 1.7 13.2+ 1.8 0.00
HCT, % 37.4+ 4.8 39.4+ 5.3 0.03
PLT, mm3 243.4+ 67.6 246.5+ 94.8 0.84
MPV, fL 10.0 (9.6-11.1)  10.3(9.5-11.2) 0.69
RDW 14.3 (13.6-15.1) 13.8 (12.9-14.5) 0.11
Urea, mg/dL 39.2+19.3 37.9+17.2 0.70
Creatinine, mg/dL 0.91 (0.70-1.16) 0.82(0.73-1.04) 0.53
Drug use
ACE-ARB, n (%) 27 (52.9) 19 (30.2) 0.01
Beta blocker, n (%) 18 (35.3) 18 (28.6) 0.44
OAD-Insulin, n (%) 21 (41.2) 19 (30.2) 0.22
Clopidogrel, n (%) 11 (21.6) 11 (17.5) 0.58
Statin, n (%) 11 (21.6) 13 (20.6) 0.90
CCB, n (%) 25 (49.0) 13 (20.6) 0.00
ASA n (%) 20 (39.2) 22 (34.9) 0.63
Diuretics, n (%) 14 (27.5) 14 (22.2) 0.51
Normally-distributed continuous variables are expressed as means (M)+standard
deviations (SD). Non-normally distributed data are presented as medians (interquartile
range). Categorical variables are demonstrated as numbers (n) and percentages (%).
BMI: body mass index; LA: left atrium; PAF: paroxysmal atrial fibrillation; EF: ejection
fraction; HB: hemoglobin; HCT: hematocrit; PLT: platelet count; MPV: mean platelet
volume, RDW: erythrocyte distribution width; TAPSE/PASP: the tricuspid annular
plane systolic excursion/mean pulmonary artery systolic pressure ratio

We subjected the risk factors that may affect the
presence of PAF and the TAPSE/PASP ratio to
univariate and multivariate logistic regression analyses.
In univariate analysis, the variables with a p-value <0.25
were identified as potential risk factors for PAF and
included in the entire model. Then, the multivariate
analysis yielded that the TAPSE/PASP ratio was found
to be a significant risk factor for PAF (odds ratio [OR]=
2.971; 95% confidence interval [CI]=1.073-8.959;
p=0.000) (Table 4).
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Table 4. Results of the univariate and multivariate logistic regression analyses

Unadjusted OR 95% Cl1 p Adjusted OR 95% Cl1 p

Age 1.074 1.031-1.119 0.001 1.070 1.011-1.133 0.019
Sex 1.067 0.510-2.230 0.864

Diabetes 1.540 0.716-3.312 0.269

Hypertension 3.125 1.383-7.060 0.006 1.110 0.346-3.560 0.860
Coroner artery disease 1.059 0.459-2.444 0.893

BMI 1.005 0.948-1.066 0.865

TAPSE/PASP 3.225 1.147-9.062 0.000 2.971 1.073-8.959 0.000
BMI: body mass index; CI: Confidence interval; OR: odds ratio. TAPSE/PASP: the tricuspid annular plane systolic excursion/mean pulmonary artery systolic pressure ratio

DISCUSSION

Relying on our findings, we concluded that the TAPSE/
PASP ratio is more likely to guide one to detect PAE
a leading etiological cause of acute ischemic stroke.
It should be noted that PAF was highly suspected in
the patients with a TAPSE/PASP ratio of < 0.67, even
if PAF could not be detected in their 24-hour Holter
monitoring. Thus, it is highly recommended to check
longer-term or recurrent rhythm Holter monitoring
among such patients.

In their hallmark Framingham study in 1978, Wolf et
al.'" established the relationship between non-valvular
AF and stroke by documenting that patients with AF
have a 5-fold higher risk of ischemic stroke compared
to those without AF. Moreover, the ACTIVE W trial
(Atrial Fibrillation Clopidogrel Trial With Irbesartan
for Prevention of Vascular Events) showed the rate of
stroke/systemic embolization to be 2.0% in patients with
PAF and 2.2% in those with permanent AE'" Similarly,
SPAF research demonstrated the annual rate of ischemic
stroke to be 3.2% among those with PAF and 3.3% in
patients with permanent AE'” Besides, the ENGAGE
AF-TIMI 48 (Effective Anticoagulation With Factor Xa
Next Generation in Atrial Fibrillation-Thrombolysis
In Myocardial Infarction 48) study reported a linear
relationship between PAF and stroke risk."> However,
growing evidence suggests a robust association between
the burden of AF and the risk of subsequent ischemic
events. In this sense, the detection of PAF may be critical
to the emergence of recurrence of acute ischemic stroke.
Thus, we carried out this study hinging upon the idea
that it would be helpful to explore other predictors other
than Holter monitoring to detect PAF.

The literature hosts a plethora of research adopting
different echo parameters and biomarkers to predict
PAF. For example, XU et al."* reported that LA reservoir
function, impaired diastolic emptying index, and an
elevated BNP level may serve as valuable predictors of
PAF relapse in patients undergoing catheter ablation.
In this study, we may present several reasons for
choosing the TAPSE/PASP ratio as the predictor of
PAF. 1) In their study, Guazzi et al.”” found the TAPSE/
PASP ratio (< 0.35) to be significantly lower in patients

with AFE. Similar to our study, many other studies on
heart failure with preserved ejection fraction (HFpEF)
reported AF to be prevalent,’"” and associated with
the severity of right heart disease. AF and heart failure
often emerge together, resulting in increased morbidity
and mortality compared to either disorder. One also
needs to acknowledge that AF and heart failure share
common mechanisms and treatment strategies.'® 2) In
addition, Guazzi et al."” observed that the left atrium
(LA) size was significantly larger (40.6+16.7 ml/m?)
in those with a low TAPSE/PASP ratio (<0.35).15
Benjamin et al."” documented that every 10 mm
increase in LA size among men and women enrolled
in the Framingham Heart Study led to ~40% and
>100% increases in stroke, respectively. In addition,
LA size was previously reported to predict ischemic
stroke recurrence in patients with nonvalvular AE*"*!
The close link between LA size and AF and the inverse
correlation between the TAPSE/PASP ratio and LA size
inspired our research question of whether the TAPSE/
PASP ratio could be a predictor of PAE Accordingly,
we were able to show LA size to be associated with
PAF, overlapping with the previous findings. 3) On
the other hand, the relevant research confirmed that
some AF may originate in the atrium and characterize
right atrial ectopic onset and right-to-left dominant
frequency gradients.”” Furthermore, mapping and
extracting complex fragmentation potentials not only
for the left atrium and pulmonary veins but also for the
left and right atria may contribute to the success rate
in patients with permanent and persistent AE,* which
suggests that right atrium-triggered AF may deserve
more attention compared to left atrial AE What is
more, recent studies have confirmed that right heart
disease can also increase the risk of AE**?® Therefore,
further clarification of the pathogenesis of AF is needed
to bring more insights into the understanding of AF
and to offer novel ideas for AF treatment. In addition
to secondary right heart dysfunction led by ischemia,
cardiomyopathy, or congenital cardiac structural
abnormalities, pulmonary vascular remodeling-
leading right heart dysfunction is also a right heart
disease associated with an increased risk of AE** and
its central process in the pathogenesis may be related
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to the enlargement of the right atrial cavity caused by
pulmonary arterial hypertension (PAH) induced by
increased right atrial afterload, tricuspid regurgitation,
and right atrial hypertrophy.”*?” Therefore, we thought
that the TAPSE/PASP ratio, which was proven to be
closely linked with right heart pathologies in many
studies, may be associated with the development of
PAF. In this regard, as in our findings, a TAPSE/PASP
ratio of <0.67 is likely to signal the presence of PAFE.

Limitations

Our research is not free of a few limitations. The single-
center nature of the study restrains the generalizability of
our findings. Moreover, we included only acute ischemic
stroke patients in the study. In this sense, we believe our
results may inspire further multicenter research to focus
on multiple disorders.

CONCLUSION

Overall, the scholarly community should acknowledge
the role of a low TAPSE/PASP ratio (<0.67) in predicting
PAF in patients. Thus, it may be helpful to consider the
TAPSE/PASP ratio along with the Holter monitoring
that is commonly adopted for the diagnosis of PAF.
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