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Background: 40 % of all ischemic events remain classified as cryptogenic. pAF 

is often suspected in cases of cryptogenic stroke. Most relevant complication of 

AF is stroke and this risk is similar in pAF and permanent AF. Patients with AF 

and ischemic stroke need anticoagulation and it cuts down the risk for recurrent 

stroke by nearly 2/3rd. Thus the identification of pAF by NT-proBNP is highly 

relevant in patients with ischemic stroke and sinus rhythm.  

Aims & Objectives: To determine diagnostic accuracy of NT-proBNP for pAF. 

Material and Methods: Patients with acute cerebral ischemia were included. 

NT-proBNP were measured within 72 hrs after stroke. Patients free from AF at 

presentation received 3 days cardiac rhythm monitoring or holter monitoring. 

Mean values of NT-proBNP were compared between patients with AF and sinus 

rhythm (SR) at presentation; and patients with pAF and no-AF using t-test. 

Receiver operating curves were used to test the ability of NT-proBNP values to 

identify patients with paroxysmal AF. 

Results: 200 patients were included (67 with AF and 133 with SR). Among 133 

patients with SR at presentation 13 patients were found to have pAF. Mean NT-

proBNP values in patients with AF, pAF, no-AF were 2202.3, 1108.3 and 

399.84 pg/dl respectively (p value < 0.001). Receiver operator characteristic 

(ROC) curve constructed for stroke of defined etiology had area under curve 

(AUC) of 0.92. Another ROC curve constructed for patients with pAF had AUC 

of 0.89. The optimal cutoff level of NT-proBNP in our study was 334.5 pg/ml 

with sensitivity of 100 % and specificity of 65.1 % for predicting pAF. 

Conclusion: In our study 6.5 % patients developed pAF during cardiac rhythm 

monitoring and NT-proBNP had good accuracy in predicting the presence of 

pAF in patients with cryptogenic stroke and these patients can be considered for 

prolonged cardiac rhythm monitoring. 
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INTRODUCTION 
 

Stroke is a leading cause of death,[1] and each year 5 

million people die of stroke.[2] Because ischemic 

stroke is an etiologically heterogeneous disease, 

identification of the specific cause in every patient 

has important clinical implications, because 

prognosis, acute management, and long-term 

strategies to prevent recurrences may vary 

considerably for the different types of ischemic 

stroke. Sacco et a1,[3] noted that mortality was higher 

among patients with large-artery atherosclerotic 

lesions than among patients with  

lacunes. Recurrent strokes are more likely among 

patients with cardioembolic stroke than among 

patients with stroke of other causes.[4,5] Determining 

the cause of stroke does influence choices for 

management. Carotid endarterectomy is of proven 

usefulness in preventing recurrent stroke in patients 

with large-artery stenosis, as are aspirin in patients 

Received  : 04/09/2024 

Received in revised form : 22/10/2024 

Accepted  : 06/11/2024 

 

 

Corresponding Author: 
Dr. Mudasır Mushtaq Shah 

Professor and Head Department of 

Neurology, Sher-I-Kashmir Institute of 

Medical Sciences, Srinagar Kashmir 

India.  

Email: mudasirmushtaqshah@gmail.com 

  

DOI: 10.70034/ijmedph.2024.4.98 

 

Source of Support: Nil,  

Conflict of Interest: None declared 

 

 

Int J Med Pub Health 
2024; 14 (4); 520-523 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A B S T R A C T 

Section: Neurology 



521 

 International Journal of Medicine and Public Health, Vol 14, Issue 4, October- December, 2024 (www.ijmedph.org) 

 

with small-artery occlusive disease or lesser degrees 

of large-artery stenosis.[6]  

Anticoagulants,[7] or even cardiac surgery may be 

prescribed to prevent recurrent cardio-embolic 

stroke. Embolic or thrombotic occlusions of large 

arteries have been identified as the main cause of 

ischemic stroke.  

Atrial fibrillation (AF) is important cause of embolic 

stroke and paroxysmal AF  

often suspected in cases of cryptogenic stroke, and 

identifying AF is important because it necessitates a 

change in therapy from antiplatelet agents to a more 

effective prophylaxis with oral anticoagulation in 

almost all patients.[8] Stroke related to AF tends to be 

severe, with high recurence and mortality rates.[9] 

Identification of AF in patients with stroke is 

consequently of paramount importance and has 

therapeutic implications. AF is usually classified as 

permanent, persistent, or paroxysmal. Paroxysmal 

AF (pAF) is reported to have the same risk as 

persistent or permanent AF to cause ischemic 

strokes.[10] 

However, identifying pAF can be difficult. Although 

it is frequently related to structural heart disease, 

about 45 % of patients with pAF have no 

echocardiographically detectable heart disease.[11] 

The currently available electrophysiological methods 

[electrocardiogram (ECG), routine telemetry during 

inpatient admission, holter monitoring, 30-day event 

monitoring devices ] for detecting PAF all have a low 

sensitivity.[12] If diagnostic tests fail to identify pAF, 

stroke etiology may be incorrectly classified as 

cryptogenic (undetermined etiology).[13] Therefore 

alternative ways to detect  

pAF in cryptogenic stroke are being evaluated. 

Recent studies suggest that N-terminal pro-brain 

natriuretic peptide (NT-proBNP),a peptide produced 

by the heart, may be useful to identify cardioembolic 

stroke associated with AF.[14] In previous studies, 

NT-proBNP had good accuracy in predicting 

ischemic stroke of cardioembolic cause associated 

with AF. BNP is a 32 amino acid protein,[15] and is 

mainly secreted from the heart and mostly from the 

ventricle in both healthy individuals and patients with 

heart failure. The precursor of the BNP, Pro-BNP is 

cleared by a protease into its biological active form 

BNP and N-terminal Pro-BNP, the biological 

inactive aminoportion. Recently many studies have 

reported that the plasma NT-Pro  

BNP levels in cardioembolic stroke due to AF is 

significantly higher than that in other stroke subtypes. 

AF in the absence of left ventricular disease is 

associated with increased concentrations of BNP, and 

restoration of sinus rhythm can decrease plasma BNP 

concentrations.[16] A study by Inoue ET AL,[17] has in 

fact suggested mostly atrial BNP secretion in atrial 

fibrillation.  

In many previous studies, NT-proBNP had good 

accuracy in predicting ischemic stroke of 

cardioembolic cause associated with AF. In one of 

these studies two cutoff points of 265.5 pg/ml and 

912.0 pg/ml, had high negative and positive 

predictive value for the diagnosing AF (97.2% and 

90.9%, respectively) were obtained.[14]  

Aims and Objectives 

1. To determine diagnostic accuracy of NT-

proBNP to identify paroxysmal AF in patients 

with cryptogenic stroke. 

 

MATERIALS AND METHODS 
 

Among 200 patients included in our study, 67 had AF 

whereas 133 patients were in sinus rhythm (SR) at 

presentation. [Table 1] All patients in sinus rhythm 

were monitored for a minimum period of 72 hours in 

hospital for paroxysmal AF. Thirteen patients (6.5%) 

developed pAF after admission during 

hospitalization in our study (Table 2). pAF was 

reported in 5.5% of patients by Y. Okada et al,[31] in 

their study whereas R. Wachter et al,[51] reported pAF 

in 12.7% of patients. This is probably because of the 

difference in the duration of cardiac monitoring. R. 

Wachter et al,[51] did a 7- day holter monitoring in 

their patients whereas Y. Okada et al,[31] did 72 hours 

holter monitoring only. Mean age of patients was 

71.15±11.83 yrs and 62.17±9.45 yrs in patients with 

AF and SR at presentation. In our study mean age was 

73.08±3.97 years and 60.99±9.11 years in patients 

with pAF and No AF. In the study by A.C. Fonseca 

et al,[46] mean age for patients with new AF (pAF) and 

no AF was 74±7 and 68±15 years respectively. Mean 

age in the new AF group was comparable with our 

study but mean age of patients in no AF group was 

higher in their study. This is probably because of 

younger age of onset of atherosclerotic disease in our 

population. Higher mean age of patients with AF is 

because of increase in the incidence of AF with 

age.[26] Among patients with AF at presentation 37 

(55.2%) were females and 30 (44.8%) were males. 

Whereas for patients with sinus rhythm at 

presentation 55 (41.4%) were females and 78 

(58.6%) were males. Similar female preponderance 

were reported in AF group (56.4% of patients) by 

A.C Fonseca et al.[46] Y. Okada et al,[31] also reported 

a female preponderance in patients with AF (51.4%). 

 

RESULTS AND DISCUSSION 
 

Among 200 patients included in our study, 67 had AF 

whereas 133 patients were in sinus rhythm (SR) at 

presentation (Table 1). All patients in sinus rhythm 

were monitored for a minimum period of 72 hours in 

hospital for paroxysmal AF. Thirteen patients (6.5%) 

developed pAF after admission during 

hospitalization in our study.[Table 2] pAF was 

reported in 5.5% of patients by Y. Okada et al,[31] in 

their study whereas R. Wachter et al,[51] reported pAF 

in 12.7% of patients. This is probably because of the 

difference in the duration of cardiac monitoring. R. 

Wachter et al,[51] did a 7- day holter monitoring in 

their patients whereas Y. Okada et al,[31] did 72 hours 

holter monitoring only. Mean age of patients was 

71.15±11.83 yrs and 62.17±9.45 yrs in patients with 
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AF and SR at presentation. In our study mean age was 

73.08±3.97 years and 60.99±9.11 years in patients 

with pAF and No AF. In the study by A.C. Fonseca 

et al,[46] mean age for patients with new AF (pAF) and 

no AF was 74±7 and 68±15 years respectively. Mean 

age in the new AF group was comparable with our 

study but mean age of patients in no AF group was 

higher in their study. This is probably because of 

younger age of onset of atherosclerotic disease in our 

population. Higher mean age of patients with AF is 

because of increase in the incidence of AF with 

age,[26] Among patients with AF at presentation 37 

(55.2%) were females and 30 (44.8%) were males. 

Whereas for patients with sinus rhythm at 

presentation 55 (41.4%) were females and 78 

(58.6%) were males. Similar female preponderance 

were reported in AF group (56.4% of patients) by 

A.C Fonseca et al,[46] Y. Okada et al,[31] also reported 

a female preponderance in patients with AF (51.4%). 

In our study mean NT-proBNP value in patients with 

AF (at presentation) and SR (sinus rhythm at 

presentation) was 2202.33 and 469.09 pg/ml 

respectively and in patients with pAF (new-AF) and 

No-AF group was 1108.3 and 399.84 pg/ml 

respectively (Figure 1). Both differences were 

statistically significant ( P-value of <0.001 for both). 

We constructed ROC curve for patients with known 

AF and its AUC (area under curve) was 0.92 (Figure 

2). In our study optimal cutoff value of 334.5 pg/ml 

had 100% sensitivity with a specificity 79.2% , 

positive predictive value of 63.6% and a negative 

predictive value of 100%. We constructed another 

ROC curve for patients with paroxysmal AF (new-

AF) and it had AUC of 0.89 (Figure 3). The optimal 

cutoff for our study (334.5 pg/ml) had a sensitivity of 

100% and specificity of 65.1%, a positive predictive 

value of 56.7% and a negative predictive value of 

100% for diagnosis of paroxysmal AF. Our results 

were consistent with study by A.C. Fonseca et al but 

our optimal cutoff was slightly higher . This is 

probably because mean time of sampling in our study 

was less and our sample size was also small. 

 

 
Figure 1: Showing mean NT-proBNP levels in AF, New-

AF and No-AF group 

 

 
Figure 2: Receiver operating characteristics (ROC) 

curve of NT-Pro BNP for the diagnosis of atrial 

fibrillation (AF) in patients with known etiology. Area 

under the curve is 0.92. The cut off value of 334.5 pg/ml 

had a sensitivity and specificity of 100% and 79.2% 

respectively 

 

 
Figure 3: Receiver operating characteristics (ROC) 

curve of NT-Pro BNP for the diagnosis of paroxysmal 

atrial fibrillation (AF) . Area under the curve is 0.89. 

The cut off value of 334.5 pg/ml had sensitivity of 100%, 

specificity of 65.1%, positive predictive value of 63.6% 

and a negative predictive value of 100% 

 

Table 1: Showing atrial fibrillation and sinus rhythm with Age and Gender distribution in our study 

 ATRIAL FIBRILLATION (AF) SINUS RHYTHM (SR) P-Value 

NO. OF PATIENTS 67 133  

AGE (years) 

Mean ±SD 
71.15 ±11.829 62.17 ±9.445 0.0001* 

FEMALE 37 (55.2%) 55 (41.4%) 
 

0.072 MALE 30 (44.8%) 
78 (58.6%) 
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Table 2: Showing atrial fibrillation and sinus rhythm with Age and Gender distribution in our study 

Variable 

PAROXYSMAL ATRIAL 

FIBRILLATION (AF) 

(n=13) 

SINUS RHYTHM (SR) 

(n=120) 
P-Value 

AGE (years) 
Mean±SD 

73.08± 3.97 60.99±9.11 <0.001* 

FEMALE 5 (38.5%) 50 (41.7%)  

0.076 MALE 8 (61.5%) 70 (58.3%) 

 

CONCLUSION 

 

According to our study that NT-proBNP levels can 

reliably identify patients at high risk of having 

paroxysmal AF. These high risk patients can be 

considered for prolonged cardiac rhythm monitoring. 
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