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Abstract- As a significant number of patients diagnosed with transient ischemic attack (TIA) at emergency 

department are at risk to develop TIA or cerebral vascular accident (CVA), several attempts have been made 

to figure out a predictive method to detect those at higher risk of such attacks. We aimed to evaluate the role 

of ABCD2 scoring which includes age, blood pressure, clinical symptoms, diabetes mellitus, and duration of 

symptoms in predicting short term outcome of the patients presenting with TIA. One hundred consecutive 

patients visited between 2009 and 2010 in Hazrat Rasoul Akram Hospital and diagnosed with TIA were 

enrolled and their ABCD2 scores were registered. The incidence of death, CVA, or TIA during the first week 

after the attack was recorded. Eleven patients suffered new TIA/CVA after 1 week. Sensitivity and specificity 

of ABCD2 score for predicting CVA/TIA at cut-off point of 4 were 72.7% and 52.8%, respectively. At the 

same cut-off point for ABCD2, positive and negative predictive values were 16% and 94 %, respectively. Our 

results show that although patients with ABCD2 score greater than 4 were more likely to develop recurrent 

TIA/CVA in short term, those with lesser score still harbour a considerable risk for TIA/CVA. Though 

ABCD2 as an easily applicable tool is very helpful in management of TIA patients at emergency department, 

but it should not be the only measure to rely on in our decision making. 
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Introduction 
 
Cerebral vascular accidents (CVA) are a major cause of 
morbidity and mortality worldwide (1,2). In the last 
decade, a great deal of attention has been paid to detect 
patients with transient ischemic attack (TIA) who are at 
higher risk of developing CVA since up to 20% of 
ischemic strokes have been preceded by TIA (3). As 
there is no general consensus over indications and 
timing of hospitalization and evaluations in patients with 
TIA, such a risk stratifying guideline may help with 
clinical decision making to prevent on one hand 
unnecessary exhaustive work-ups and on the other, 
preventable morbidity from a future CVA/TIA. Among 
the current classifications, easy and rapid application of 
ABCD2 -which stands for age, blood pressure, clinical 
status, diabetes mellitus, and duration of symptoms- and 
its accuracy in predicting the outcome have made it one 
of the most favourable scoring systems (4,5). 

Several population based studies from the four 
corners of the globe have examined the accuracy of the 

ABCD2 scoring system in detecting high and low risk 
patients for developing early or late CVA/TIA after the 
initial event (6-11). In this study, we aimed to evaluate 
the ABCD2 in our emergency department to find out 
how it may help us with clinical decision making in 
patients diagnosed with TIA. 

 
Materials and Methods 
 
The study was approved by the Ethics Committee of 
Tehran University of Medical Sciences. In a prospective 
cohort study, 100 consecutive patients visited in Hazrat 
Rasoul Akram Hospital and diagnosed clinically with 
TIA were enrolled between 2009 and 2010 after giving 
informed consent. The diagnosis was made by a 
neurologist based on any clinical neurologic deficit 
lasting less than 24 hours which had no findings on 
brain CT-scan correlated with the signs and symptoms. 
Patients not meeting these criteria and those with a past 
medical history of CVA would be excluded. Patients’ 
demographic data besides ABCD2 score were registered 
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on data sheets upon their hospitalization. Indices of 
ABCD2 were scored as follow: 1 point for age > 60, 1 
point for systolic blood pressure > 140 mmHg and/or 
diastolic blood pressure > 90 mmHg, 1 point for any 
clinical symptoms, 1 point for isolated speech 
disturbance or 2 points for unilateral weakness, 1 point 
for history of diabetes, 1 point for duration of symptoms 
between 10-59 minutes or 2 points for longer duration. 
Final ABCD2 score of 4 or less was considered low risk 
and higher scores were nominated high risk group. 
Patients were called by telephone after 1 week from 
their initial symptoms to be asked for signs or symptoms 
of new neurologic deficits and were visited clinically in 
suspicious cases and any new TIA/CVA was registered. 
Collected data were entered in SPSS version 13.0 for 
statistical analysis. To evaluate normal distribution of 
the data, Kolmogorov-Smirnov Z test was used. The 
non-parametric Mann-Whitney U test was used for data 
analysis in case of abnormal distribution. When nominal 
or ordinal variables were compared, Chi-square test was 
utilized. Data are showed as mean ± SEM throughout 
the manuscript. A P-value less than 0.05 was considered 
statistically significant.  
 
Results 
 
Collected data from our patients are summarized in table 
1. Eleven patients (11.0%) in our series developed TIA 
or CVA within 1 week from the initial attack. Of 50 
patients with ABCD2 score≤4, 47 patients did not 
experience TIA/CVA (negative predictive value of 
94%). On the other hand, positive predictive value for an 
ABCD2 score>4 was 16.0%. Sensitivity and specificity 
of ABCD2 score for predicting CVA/TIA at cut-off point 
of 4 were 72.7% and 52.8%, respectively. Relative risk 
for patients with ABCD2 score>4 to develop TIA/CVA 
was 2.66 compared with those with ABCD2 score equal 
or less than 4.    

Duration of symptoms, ABCD2, and diastolic blood 
pressure did not follow a normal distribution (P<0.01); 
so, non-parametric tests were utilized for their analysis. 
Though age, systolic or diastolic blood pressures, and 

duration of symptoms were not statistically different 
between those who developed or not TIA/CVA within 1 
week, ABCD2 was significantly higher in the patients 
who suffered a second TIA/CVA (P<0.05). When 
patients categorized on the ABCD2 (higher or lower than 
4), age (older or younger than 60), systolic and diastolic 
blood pressure (higher or lower than 140 or 90 mmHg, 
respectively), clinical symptoms, and diabetes (diabetic 
or non-diabetic) were evaluated with 1 week 
development of TIA/CVA, only presence of DM and 
higher ABCD2 scores were associated with higher rate 
of TIA/CVA (P<0.05). 

 
Discussion 
 
The scoring system to predict early ischemic stroke in 
patients diagnosed with TIA introduced by Johnston et 
al. first as ABCD (4) and later completed as ABCD2 (5), 
has become the subject of extensive investigations (6-
19). As any other newly introduced scoring or 
classification system, several authors have tested 
ABCD2’s validity and very different results have been 
obtained which should be interpreted cautiously. The 
growing body of evidence has failed to show such a 
pivotal role for ABCD2 in detecting high or low risk 
patients for CVA/TIA (6-8) and the recent publications 
are not as promising as the earlier reports (4,5). 

In their prospective study to find any incremental 
value for addition of ABCD2 to carotid artery and 
central nervous system imaging, Stead et al. reported no 
additional benefit and the risk of stroke was independent 
of ABCD2 stratification in their study (6). Also, data 
from a multicentre prospective study which included 
1667 patients, demonstrated ABCD2 as a poor predictor 
of the early ischemic stroke (7). 

Another multicentre prospective study from Canada 
with 2056 patients enrolled, indicated that ABCD2 is an 
inaccurate predictor of early stroke (8). Cut-points of 2 
and 5 were both used for data analysis and in either case 
the test was insensitive or nonspecific to predict the 
desirable outcome. 

 
 

Table 1. Summary of  the collected data from one hundred patients diagnosed with transient ischemic attack. 

Variable ABCD 4 or below ABCD above 4 Total 

Age (year) 59.54 ± 1.25 62.04 ± 1.12 60.79 ± 0.84 

Systolic blood pressure (mm-Hg) 160.10 ± 3.00 180.80 ± 2.74 170.45 ± 2.27 

Diastolic blood pressure (mm-Hg) 88.00 ± 1.17 96.70 ± 1.14 92.35 ± 0.92 

Duration of symptoms (minutes) 39.40 ± 5.64 177.56 ± 23.69 108.48 ± 13.96 

Positive history of diabetes (%) 26 28 27 
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A recent publication from Oxford Vascular Study 
considered a role for ABCD2 in predicting severity of 
the early vascular events, but its results showed this 
scoring system should not outline a low risk population 
who is unlikely to develop early vascular accident as a 
significant number of patients in low-risk group 
experienced early cerebral attacks (9). Another report 
from Australia demonstrated poor predictive value for 
ABCD2 in guiding clinicians for evaluation of TIA (10).  

On the other hand, a population based study from 
Italy showed no occurrence of stroke in 90 day follow 
up of low risk patients with ABCD2 score < 4 (11). 
Some studies have showed that ABCD2 score of higher 
than 4 or 3 is associated with increased mid- to long-
term risk of ischemic stroke or death (12,13). Although, 
risk ratio for patients designated as high risk by ABCD2 
indicates a higher chance of ischemic event in the future, 
its accuracy in stratifying high or low risk groups for 
decision making at emergency department is under 
question. ABCD2 is a constellation of some previously 
well-known risk factors for developing ischemic brain 
attacks and its association with higher risk of CVA is 
not surprising but, what is important to the practitioners 
is the accuracy of this or any other scoring system in 
identifying a low risk group which requires no further 
work-up and can be discharged safely or delineating a 
high risk group which should undergo extensive costly 
and sometimes invasive evaluations. As showed in a 
population based study from Ireland, CVA may happen 
in a number of patients with low score of ABCD2 and 
this underscores the fact that this scoring system should 
not be relied too much in clinical decision making (14). 
Some attempts are made to improve predictability of 
ABCD2 by adding some other predictive factors but they 
have not generally been accepted and require further 
investigations (15-18).  

Our results show that although patients with ABCD2 
score greater than 4 were more likely to develop 
recurrent TIA/CVA in short term, those with lesser score 
still harbour a considerable risk for TIA/CVA. This puts 
a safe discharge of the latter patients in doubt and 
precautions should be taken regarding their 
management. However, this simple classification helps 
us with identifying the high risk group readily (19) who 
will most likely benefit from early diagnostic and 
therapeutic measures. Apart from ABCD2’s application 
for hospitalization, further studies to address the effect 
of its application on outcome measures such as recurrent 
TIA/CVA or mortality are warranted. In conclusion, 
when dealing with a phenomenon whose occurrence 
may lead to devastating results, a highly sensitive test to 

diagnose or a test with high negative predictive value to 
clear the situation is required. We believe that ABCD2 
does not have the potential to become a corner stone in 
predicting a repeated TIA/CVA after the initial TIA. 
However, its easy application makes it a helpful 
predictive tool for every physician treating these patients 
in the emergency department. 
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