
146	 Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11

INTRODUCTION

The prevention of  stroke related to atrial fibrillation (AF) is a 
global public health priority. Strokes due to AF are common 
and frequently devastating (70–80% of  patients die or become 
disabled).1,2 The trial of  ORG 10172 in acute stroke treatment 
(TOAST) criteria define Cryptogenic stroke (CS) as brain 
infarction that is not attributable to a definite cardioembolism, 
large artery atherosclerosis, or small artery disease despite 
extensive vascular, cardiac, and serologic evaluation.3 AF 
is one of  the major risk factors of  ischemic stroke and a 
common cause of  cardio embolism in old age. The diagnosis 
of  AF is clinically important because trials have shown 

that anticoagulation reduces the risk of  stroke in patients 
with AF.4 Antiplatelet therapy can be used as a standard 
treatment regimen for the secondary prevention of  stroke 
in the absence of  AF (22% reduction in risk, as compared 
with placebo). However, when AF is present, anticoagulant 
treatment is strongly recommended over antiplatelet agents 
(39–63% reduction in the risk of  stroke as compared with 
antiplatelet therapy).5 Undiagnosed AF can also be suspected 
as an etiology for many CSs, but anticoagulation is not 
recommended unless AF has been documented.6

Since patients who have had a stroke due to AF face a high 
annual risk of  stroke recurrence,7 strategies to improve 
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the detection, and treatment of  AF promise to reduce 
the burden of  recurrent strokes. Traditional monitoring 
techniques may fall into false assumptions in detecting AF 
since it is having paroxysmal and asymptomatic nature.8 

Nowadays, detection of  AF can be done in a hospital 
setting using serial electrocardiography (ECG), Holter 
monitoring, monitoring with the use of  external event 
(or loop recorders), long-term outpatient monitoring, and 
monitoring using insertable cardiac monitors (ICMs).9-14 
The current guidelines suggest performing 24 or more 
hours of  ECG monitoring to rule out AF in patients with 
an ischemic stroke and at the same time, the most effective 
duration of  monitoring has not been determined.10 Due to 
asymptomatic and intermittent nature of  AF, it is suggested 
that longer cardiac monitoring among patients with CS 
would have important therapeutic and clinical implications. 
The CHADS (congestive heart failure, hypertension, 
age >75 years, diabetes, and stroke or transient ischemic 
attack [TIA]) scoring system is a helpful tool to determine 
treatment for AF in patients prone to stroke.11

Aims and objectives
To study the incidence of  atrial fibrillation in patients with 
cryptogenic stroke.

MATERIALS AND METHODS

Study population
Patients who were 40 years of  age or older, patients in sinus 
rhythm with no history of  AF, and had an ischemic stroke 
or TIA of  unknown etiology, diagnosed by a neurologist 
after a standard workup, including 12–lead ECG, brain 
magnetic resource imaging or computed tomography 
scan, ambulatory ECG monitoring with the use of  a 
Holter or telemetry monitor for a minimum of  24 h, and 
echocardiography were included in this study. Patients were 
excluded if  they had known etiology, pregnancy within 
6 months, patients otherwise not available for follow-up, 
or patients with a concurrent disease which may affect 
the clinical outcome, an indication for an implantable 
cardioverter-defibrillator, cardiac resynchronization 
therapy or an implantable hemodynamic monitoring 
system, coronary bypass grafting or myocardial infarction 
<1 month before the stroke, and life expectancy <1 year. 
Thus, a total of  100 patients meeting the inclusion and 
exclusion criteria were included in this study.

Study design
This was a single-center, prospective, and observational 
study conducted over 1  year in a tertiary care hospital. 
Data were collected in the form of  chief  complaints, 
medical history, clinical examination, and treatment given 
in the semi-structured proforma for 1 year. On follow-up, 

specified goals including hypertension management, lipid 
management, and diabetes management were done as per 
current guidelines. On discharge, all enrolled patients were 
followed with external monitoring (Event Loop Recorder/
Patch Holter) for 7 days. The first follow-up was done at 
14 days. At the end of  the prescribed tenure, the rhythm 
was analyzed both by computer and manually and a report 
was generated. Subsequent follow-up was done at 4, 8, and 
12 months. Every patient was minimally followed for 1 year.

The associations between various categorical variables were 
assessed using Chi-square/Fisher’s exact test. Quantitative 
variables were expressed as mean±SD and analyzed using 
the Unpaired Student’s t-test. The statistical analysis was 
done using Statistical Package for the Social Science (SPSS) 
version 19.0 software.

RESULTS

Out of  100 CS patients, 69% were males and 31% were 
females. Seven patients were identified to have AF at the 
end of  14 days with a mean age of  57±13.98 years. During 
the study period, the incidence of  AF detected was 11% 
at the end of  1 year with male predominance (64%) and a 
mean age of  62±12.94 years.

Stroke reoccurred in 12% of  patients at the end of  1-year 
follow-up (Table 1). Three patients, five patients, and three 
patients were found to have stroke recurrence, respectively, 
at each follow-up (i.e., at 4 months, 8 months, and 1 year, 
respectively). Patients with recurrent stroke were mostly 
elderly with a mean age of  70 years (SD=9.78, P=0.03).

Antiplatelets were used in all patients (100%). However, 
they were up-titrated to anticoagulants once AF was 
documented. Antiplatelets along with anticoagulants 
were continued in patients who had computer-aided 
design (CAD) along with AF. Statins were given in high 
doses (80 mg of  atorvastatin or 40 mg of  rosuvastatin) 
to 100% of  patients as per current guidelines. They were 
monitored at follow-up for any side effects. The practice 
of  thrombolysis was followed as per current guidelines. 
Fifteen patients in the study group were thrombolysed as 
per neurologist discretion.

The mean CHADS2 score in our study group was 1.40 
with a standard deviation of  1.31. The Mean CHADS2 
score was higher in the AF documented group (mean=2.27, 
SD=1.009). The CHADS2 score was statistically significant 
at the end of  the study (P=0.02) (Chart 1).

Patients with recurrent stroke had a mean CHADS2 score 
of  2.33 (SD=0.98, P=0.01).
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The most observed risk factors for AF were hypertension 
(51), dyslipidemia (37), diabetes mellitus (DM) (27), and 
smoking (27), respectively. Other risk factors included a 
history of  stroke, CAD, and chronic kidney disease (CKD).

The incidence of  AF was found to be greater in DM and 
hypertension accounting for nine cases each and six positive 
cases of  AF in dyslipidemia.

Past h/o CAD and HTN was present in 25% and 75% 
of  patients. Statistically significant h/o DM was found in 
58% of  patients with P=0.009. Past h/o CKD (P=0.414) 
and CVA (P=0.365) was not found statistically significant 
(Table 2).

DISCUSSION

AF is an important cause of  CS, responsible for between 
20% and 58% of  all cerebrovascular ischemic events.12 

Systematic reviews assessing the detection of  AF with 
external ECG monitoring in patients after CS have shown 
a detection rate of  newly diagnosed AF of  5–20%.6,13

Data of  100  patients have been taken up for analysis 
purposes. Heart functions were normal in this study group 
with a mean EF of  55%.The mean age of  patients in 
our study was 59±13.37 years (69% were males and 31% 
were females). Thus, males significantly outnumbered 

the females in incidence. Out of  100  patients, 7% had 
documented AF at the end of  14 days.

Higgins et al.,14 performed a pragmatic randomized trial with 
objective outcome assessment among patients presenting 
in sinus rhythm with no AF history, within 7  days of  
ischemic stroke symptom onset. Patients were randomized 
to standard practice investigations (SP) to detect AF, or 
SP plus additional monitoring (SP-AM). AM comprised 
7 days of  noninvasive cardiac-event monitoring which was 
to be reported by an accredited cardiac electrocardiology 
laboratory. One hundred patients were enrolled from two 
centers. Within 14 days of  stroke, sustained paroxysms of  
AF were detected in 18% of  patients undergoing SP-AM 
versus 2% undergoing SP (P<0.05). Although the patient 
enrolled were not of  CS, the investigators concluded non-
invasive cardiac-event monitoring should be routinely 
adopted as the standard of  care in all stroke patients who 
appear to be in sinus rhythm.

In this study, two patients had new AF at first and second 
follow-up each (i.e., at 4 months and 8 months, respectively). 
During the study period, the incidence of  AF detected was 
11% at the end of  1 year with male predominance (64%).

Sanna et al.,15 showed that among patients with CSs, 
detection of  AF increased further with a longer duration 
of  monitoring up to 3  years. Their controlled study 
enrolled 441 patients who were randomized in a 1:1 ratio 
to ICM versus standard arrhythmia monitoring (based 
on local practice). AF detection rate was 9% at 6 months, 
12% at 12 months, and 30% at 3 years in those with CS. 
The mean age was 62±11.3 years and 64% of  patients 
were males.

Gladstone et al.,16 aimed at quantifying the benefits of  a 
longer monitoring period for the detecting of  paroxysmal 
AF in the context of  secondary stroke prevention for 
patients deemed to have CSs. They enrolled 572 patients 
aged ≥55  years, without known AF. The 30-day ECG 
monitoring strategy was superior to 24-h ECG monitoring 
for the detection of  at least one episode of  AF. AF lasting 
30 s or longer was detected in 45 of  280 patients (16%) in 
the intervention group, as compared with 9 of  277 (3%) 
in the control group (absolute difference, 12.9 percentage 
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Chart 1: CHADS2 score among recurrent stroke patients

Table 1: Age and sex distribution among the study group
Age (years) Total patients Recurrent stroke patients

Female (n=31) Male (n=69) Total (n=100) Female (n=4) Male (n=8) Total (n=12)
≤50 9 (9%) 28 (28%) 37 (37%) 0 (0%) 0 (0%) 0 (0%)
51–60 9 (9%) 10 (10%) 19 (19%) 1 (8.3%) 1 (8.3%) 2 (16.6%)
61–70 7 (7%) 12 (12%) 19 (19%) 1 (8.3%) 3 (25%) 4 (33.3%)
71–80 6 (6%) 11 (11%) 17 (17%) 2 (16.6%) 2 (16.6%) 4 (33.2%)
>80 0 (0%) 8 (8%) 8 (8%) 0 (0%) 2 (16.6%) 2 (16.6%)
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points; 95% confidence interval (CI), 8.0–17.6; P<0.001; 
number needed to screen, 8).

In a study, Choe et al.,17 propose 12 months of  monitoring 
by implantable loop recorders after ischemic stroke as the 
gold standard for the detection of  post-stroke AF. Using 
this gold standard, they aimed to estimate the sensitivity 
of  various simulated durations and sequences of  Holter 
monitoring. They estimated that 24-h Holter monitoring 
had a sensitivity of  1.3%, whereas 30-day monitoring had 
a sensitivity of  22.8%. Based on these results, the odds of  
detecting AF with 24-h Holter monitoring, one of  the most 
commonly used diagnostic strategies, is exceptionally low.

In CS patients monitored through external devices, the 
data have been heterogeneous, AF detection yields have 
ranged from 3% for 24-h Holter monitors at 90  days 
in the control arm of  the Gladstone et al.,16 studies to 
24% overall in one study using mobile cardiac outpatient 
telemetry for 28 days.

The overall incidence of  HTN and dyslipidemia (DLP) 
was 51% and 37% in our study group. These two variables 
represented high-risk groups in our patient population. CS 
patients with these risk factors should be evaluated beyond 
the usual 24 h of  Holter monitoring for AF.

The mean CHADS2 score was higher in the AF documented 
group (mean=2.27; SD=1.009). The CHADS2 score was 
statistically significant in our study group (P=0.02). Most 
of  the patients in the study by Sanna et al.,15 had CHADS2 
scores in the range of  2–3 (34% and 41.5%, respectively). 
The median CHADS2 score of  the patients in a study by 
Gladstone et al.16 was 3 points (range, 2–6).

Significant univariate predictors of  AF at 12 months in 
study by Sanna et al.,15 included age (hazard ratio [HR] per 
decade 2.0 [95% CI=1.4–2.8], P=0.002), CHADS2 score 
(HR=1.9 per 1 point [1.3–2.8], P=0.008), and diabetes 
(HR=2.3 [1.0–5.2], P < 0.05) among various variables.

Stroke recurrence
The incidence of  stroke reoccurrence was 12% at the end 
of  1-year follow-up. Patients with recurrent stroke were 
mostly elderly and had a mean CHADS2 score of  2.33 

(P=0.01). Statistically significant h/o DM was found in 58 
% of  patients with P=0.009.

One patient had paroxysmal AF documented when she 
had a stroke at external monitoring at follow-up. Stroke 
reoccurred in one patient who was on anticoagulants as 
AF was documented at 14 days.

Bang et al.,18 prospectively studied 204  patients with 
acute cerebral infarcts to understand the frequency and 
mechanisms of  stroke recurrence after the stroke with no 
determined cause (NC). Patients of  the NC group showed 
a significantly higher rate (30%) of  recurrent stroke than 
those of  other subtypes.

Neither Gladstone et al.,16 nor the Sanna et al.,15 evaluated 
the impact of  monitoring strategies on hard clinical 
outcomes, including recurrent stroke.

In a population-based study in Oxfordshire, UK, among 
patients with a first TIA or ischemic stroke Li et al.,19 
compared cryptogenic events versus other causative 
subtypes according to the TOAST classification. Among 
2555 patients, 812 (32%) who had cryptogenic events, 9.1% 
(35) had stroke recurrence at 1 year and 24% (76) at 5 years. 
70 (63%) of  112 recurrent strokes after cryptogenic events 
remained cryptogenic after further investigation.

Arauz et al.,20 analyzed data of  consecutive embolic strokes 
of  undetermined source (ESUS) and cardioembolic stroke 
patients from an institutional database. One hundred 
and forty-nine ESUS (median age 44  years) and 235 
cardioembolic strokes (median age 66 years) consecutive 
patients were included in the study. The Median follow-up 
period for the entire sample was 19 months (interquartile 
range 6.0–45.0  months). Stroke recurrence was similar 
between ESUS and cardioembolic stroke patients (5.4% 
vs. 9.8%, respectively, P=0.12).

In this study, 83% of  recurrent strokes remained 
cryptogenic at the end of  the study. Evaluating patients 
for AF after a stroke or TIA is important because of  
the treatment implications. We targeted patients at risk 
for stroke recurrence who were potential candidates for 

Table 2: Characteristics of recurrent stroke patients
Risk Factors Positive Male Female Negative P value
Past h/o CAD 3 (25%) 3 0 9 0.301
Diabetes 7 (58.3%) 4 3 5 0.009
Hypertension 9 (75%) 6 3 3 0.076
CVA 4 (33%) 4 0 8 0.365
Smoking 0 (0.0%) 0 0 12 0.025
CKD 1 (8.3%) 1 0 11 0.414
Hyperlipidemia 7 (58.3%) 6 1 5 0.103
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anticoagulant therapy, yet in practice, such patients typically 
receive only antiplatelet therapy if  AF is not detected.

When AF is detected, anticoagulation is strongly advised, 
whether the AF is paroxysmal or sustained because the 
stroke risks are similar,21,22 and patients with either type of  
AF benefit from anticoagulation.21,23,24 We think that the 
common practice of  relying on 24–48 h of  monitoring for 
AF after a CS is insufficient, especially given our finding 
that the yield of  clinical follow-up alone as a means of  
detecting AF was negligible.

Although our study is one among the few prospective 
studies for the detection of  AF in patients with CS, there 
were some limitations:

Patients with large and severe strokes, in which 
cardioembolism is likely to be most prevalent, were 
underrepresented; however, they were not the target of  
this trial, which focused on stroke survivors attending 
outpatient clinics after hospital discharge, most of  
whom had had mild and non-disabling strokes and were 
considered to be ideal candidates for secondary stroke 
prevention. It is unclear whether newly discovered AF 
was causally related to the index stroke, because not all 
strokes, even in patients with documented AF, are due to 
the arrhythmia. Furthermore, we did not study age-matched 
controls without stroke or TIA.

Limitations of the study
Patients presenting with stroke which is attributable to 
cardioembolism is likely to be underrepresented; however, 
they were not the target of  this study. It is unclear whether 
newly discovered atrial fibrillation was causally related to the 
index stroke because not all strokes, even in patients with 
documented atrial fibrillation are due to the arrhythmias.

Therefore, a study with a larger sample size and age 
matched controls without stroke will be resourceful in 
supporting the findings of  this study.

CONCLUSION

A longer duration of  electrocardiographic monitoring after 
CS increases the proportion diagnosed with AF and should 
be done in selected high-risk cases, especially in patients 
with HTN, DLP, DM, CKD, and high CHADS2 scores. 
The future studies are needed to determine the optimal 
duration of  long-term monitoring, which corresponds 
with the greatest reduction in outcomes, primarily that of  
recurrent stroke and death.

The incidence of  recurrent stroke in our study group was 
12% at the end of  1 year. Moreover, prolonged monitoring 

increased the proportion of  patients who subsequently 
received anticoagulant therapy for secondary prevention 
of  stroke – A finding we interpret as a clinically meaningful 
change in treatment that has the potential to avert recurrent 
strokes.
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