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The ABCD2 score: a poor predictor of stroke risk in

the emergency department

Laurie Robichaud, MDCM; Sanjeet Singh Saluja, MDCM, CCFP-EM

Clinical question

In patients presenting with transient ischemic attack in
the emergency department, what is the accuracy of the
ABCD2 score for predicting stroke?

Article chosen

Perry JJ, Sharma M, Sivilotti ML, et al. Prospective
validation of the ABCD2 score for patients in the
emergency department with TIA. CMAJ 2011;183:1137-45.
Objective

The study collaborators sought to externally validate the
ABCD2 score as a tool for identifying patients seen in the
emergency department with transient ischemic attack
who are at high risk for stroke within 7 (primary
outcome) and 90 (one of the secondary outcomes) days.
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BACKGROUND

The socioeconomic burden of stroke is immense.
Stroke continues to be the third leading cause of death
and the leading cause of disability in Canada.' It costs
the Canadian economy $3.6 billion a year in physician
services, hospital costs, lost wages, and decreased
productivity.” Diagnosing transient ischemic attack
(TIA) in the emergency department identifies a patient
who might be at risk for imminent stroke within the
first days of the first event’ Given that the large
majority of patients presenting with a TIA will not go
on to have a stroke,* risk stratification is required to
rationalize resource allocation and prioritize those
patients at high risk for stroke within the next few days
for immediate investigations. The ABCD2 (Age, Blood

pressure, Clinical features, Duration of symptoms, and
Diabetes) score is a unified score for prediction of early
risk of stroke after TIA. It was derived from a
combination of two prognostic scores: the California
and ABCD scores.** The ABCD2 score was shown to
be more accurate than other existing prognostic scores
atidentifying high-risk patients who needed immediate
evaluation to optimize stroke prevention.® It has been
validated both retrospectively and prospectively in
numerous cohorts.”? Although widely implemented,
the ABCD2 score had not yet been validated prospec-
tively in the emergency department setting.

STUDY DESIGN AND SETTING

"This study is a validation, prospective cohort study. It
was conducted in eight Canadian emergency depart-
ments between 2007 and 2010.

PATIENT POPULATION

Adults (18 years of age or older) who had received a
final diagnosis of TIA or minor stroke in the
emergency department were enrolled. Exclusion cri-
teria included confirmed stroke (i.e., neurologic deficit
> 24 hours), Glasgow Coma Scale score < 15,
documented alternate cause for the deficits, or
presentation > 7 days after onset of symptoms.

OUTCOME MEASURES

The primary outcome of this study was to assess the
accuracy of the ABCD?2 score for predicting stroke
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within 7 days of the patient’s visit to the emergency
department. Secondary outcomes included stroke
within 90 days and recurrent TTIA within 7 or 90 days
of the visit to the emergency department. Outcomes
were assessed using hospital records and telephone
follow-up. Positive outcomes were established by a
neurologist or adjudication committee.

DATA COLLECTION

ABCD? scores were calculated from explicit data forms
completed by enrolling emergency physicians, before
patients were discharged or referred to specialists.
After their calculation of the total score, emergency
physicians classified patients as being at high (score
> 5) or low (score = 5) risk for subsequent stroke.
ABCD2 scores were also calculated by a trained
research nurse (coordinating centre score), blinded to
outcomes.

MAIN RESULTS

Among the 2,056 enrolled patients, 38 patients had a
stroke within 7 days of the index visit, whereas an
additional 27 patients had a stroke between 7 and 90
days. Overall, the high-risk ABCD2 score cutpoint of 5
(defined by the original derivation study by Johnston
and colleagues®) was insensitive for predicting stroke
at 7 days (15 of 38 ABCD2 score > 5 and 23 of 38
ABCD2 score = 5, sensitivity = 31.6%, 95% CI 19.1-
47.5). Using the optimal cutpoint of 2 (American
Heart Association recommendation) was highly sensi-
tive (94.7%, 95% CI 82.7-98.5) but not specific
(12.5%, 95% CI 11.2-14.1) for predicting stroke at
7 days. Performances for scores predicting stroke at
90 days were very similar in terms of specificity and
sensitivity.

STUDY CONCLUSION

The ABCD?2 score is inaccurate, at any cutpoint, as a
predictor of imminent stroke in patients seen in the
emergency department with TTA.

COMMENTARY

Clinical prediction rules are clinical tools that can be

very useful in the emergency department. Wells
Criteria, Ottawa Ankle Rules, NEXUS, and
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Canadian C-Spine Rules are great examples of
validated diagnostic prediction rules commonly used
by emergency physicians."* The ABCD2 score is a
clinical prognostic prediction rule that was developed
to identify patients having a TTA who are at high risk
for subsequent stroke. Although widely implemented,
the ABCD?2 score had not yet been validated prospec-
tively in the undifferentiated emergency department
setting. In their study, Perry and colleagues sought to
externally validate the ABCD2 score as a tool for
identifying patients seen in the emergency department
with TTIA who are at high risk for stroke within 7
(primary outcome) and 90 (one of the secondary
outcomes) days.

Perry and colleagues’ prospective multicentre study
is the largest validation study of the ABCD2 score
performed thus far. Investigators conducted a rigorous
study, closely following recommended methodological
standards for validation studies.” It attempted to
prospectively validate the ABCD2 score with a large
cohort. Eligibility criteria were well defined, so
enrolled patients were chosen in an unbiased fashion
and represented a fairly wide spectrum of TIA severity.
Although the article does not mention if neurologists
assessing outcome events were blinded to patients’
documentation from the index visit, study collabora-
tors report blinded assessment of outcomes by the
adjudication committee. All ABCD?2 score calculations
and patients’ information were collected independently
from the assessment of outcome, and follow-up was
achieved for 91.1% of the total enrolled patients.
There was explicit interpretation of the rule on the
data forms, with clear listing of each component of the
ABCD?2 score and indications on how to classify
patients as high or low risk according to the calculated
score. Data forms were independently completed by
the enrolling emergency physician, a trained research
nurse (coordinating centre score), and, when available,
a second emergency physician. All parties were blinded
to outcomes. Interpretation and calculation of the
scores were reasonably accurate, with a calculated
intraclass correlation (ICC) coefficient of 0.61 between
the enrolling physician and the second reviewing
physician and 0.76 between the enrolling physician
and the coordinating centre score.

This is overall a substantial and carefully performed
prospective validation cohort study. Clinically, it
demonstrates the importance of the validation step in
the implementation of a clinical prediction rule. As
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shown by the results of Perry and colleagues, the
ABCD2 score criteria are not sensitive enough to
classify patients as being at low risk for imminent
stroke. Such low sensitivities are not clinically accept-
able; a significant number of patients identified at low
risk for subsequent event are actually at high risk for
having bad outcomes. On the other hand, a lower high-
risk cutpoint classifies almost all patients as requiring
immediate imaging or hospital admission for investi-
gation. The ABCD?2 score has been evaluated in
several settings and has been shown to be useful as a
prognostic indicator for a certain population of
patients.'s Nonetheless, the results of this validation
study demonstrate well the poor external general-
izability of the rule in the undifferentiated emergency
department TIA population. Furthermore, despite
calculating the score on a form that explicitly listed
each component of the rule, enrolling emergency
physicians frequently miscalculated the ABCD2 score
and misclassified patients’ risks. Even if the rule was
accurate, its calculation and clinical application seem
problematic. Although the purpose of this study was
not to do an impact analysis, we can appreciate how the
ABCD? score could fail us in our emergency medicine
practice.

CONCLUSION

This prospective multicentre study is the largest and
best validation study of the ABCD2 score performed
thus far. As it has insufficient sensitivity and specificity
to be of use in the urgent evaluation of patients with
TIA, the ABCD2 score appears to have no clinical
utility for our practice in the emergency department.
Further studies are needed to identify and validate an
accurate clinical decision-making rule to risk-stratify
patients with TIA so that appropriate, cost-effective
decisions regarding management and treatment can be
made.

Competing interests: None declared.

REFERENCES

1. Statistics Canada. Mortality, summary list of causes 2008.
Available at: http://www$ statcan.gc.ca/bsolc/olc-cel/olc-cel?
catno=84F0209X& CHROPG=1&lang=eng (accessed March
4,2013).

2. Public Health Agency of Canada. Tracking heart disease and
stroke in Canada. Available at: http://www.phac-aspc.gc.ca/
publicat/2009/cvd-ave/ (accessed March 4, 2013).

68  2014;16(1)

10.

11.

12.

13.

14.

15.

16.

. Rothwell PM, Giles MF, Chandratheva A, et al. Early use of

Existing Preventive Strategies for Stroke (EXPRESS) study.
Effect of urgent treatment of transient ischaemic attack and
minor stroke on early recurrent stroke (EXPRESS study): a

prospective population-based sequential comparison. Lancet
2007;370:1432-42, doi:10.1016/50140-6736(07)61448-2.

Hill MD, Yiannakoulias N, Jeerakathil T, et al. The high
risk of stroke immediately after transient ischemic attack: a
population-based study. Neurology 2004;62:2015-20, doi:
10.1212/01.WNL.0000129482.70315.2F.

. Lovett JK, Dennis MS, Sandercock PAG, et al. Very early risk

of stroke after a first transient ischemic attack. Stroke 2003;34:
€138-40, doi:10.1161/01.STR.0000080935.01264.91.

Johnston SC, Gress DR, Browner WS, et al. Short-term
prognosis after emergency department diagnosis of transient
ischemic attack. 7AMA 2000;284:2901-6, doi:10.1001/jama.
284.22.2901.

. Rothwell PM, Giles MF, Flossmann E, et al. A simple score

(ABCD) to identify individuals at high early risk of stroke
after transient ischaemic attack. Lancer 2005;366:29-36,
doi:10.1016/50140-6736(05)66702-5.

Johnston SC, Rothwell PM, Nguyen-Huynh MN, et al.
Validation and refinement of scores to predict very early
stroke risk after transient ischaemic attack. Lancet 2007;369:
283-92, doi:10.1016/50140-6736(07)60150-0.

Tsivgoulis G, Stamboulis E, Sharma VK, et al. Multicenter
external validation of the ABCD2 score in triaging TTA
patients. Newurology 2010;74:1351-7, doi:10.1212/WNL.
0b013e3181dad63e.

Asimos AW, Johnson AM, Rosamond WD, et al. A
multicenter evaluation of the ABCD2 score’s accuracy for
predicting early ischemic stroke in admitted patients with
transient ischemic attack. Ann Emerg Med 2010;55:201-
10.e5, doi:10.1016/j.annemergmed.2009.05.002.

Fothergill A, Christianson TJ, Brown RD ]Jr, et al
Validation and refinement of the ABCD?2 score: a popula-
tion-based analysis. Stroke 2009;40:2669-73, doi:10.1161/
STROKEAHA.109.553446.

Ong ME, Chan YH, Lin WP, et al. Validating the ABCD(2)
score for predicting stroke risk after transient ischemic attack
in the ED. Am J Emerg Med 2010;28:44-8, doi:10.1016/
j-2jem.2008.09.027.

Johnston SC, Rothwell PM, Nguyen-Huynh MN, et al.
Validation and refinement of scores to predict very early

stroke risk after transient ischaemic attack. Lancet 2007;369:
283-92, doi:10.1016/50140-6736(07)60150-0.

Toll DB, Janssen KJ, Vergouwe Y, et al. Validation,
updating and impact of clinical prediction rules: a review. 7
Clin Epidemiol 2008;61:1085-94, doi:10.1016/].jclinepi.2008.
04.008.

Guyatt G, Rennie D, Meade MO, et al. Users’ guides to the
medical literature: a manual for evidence-based clinical practice.
2nd ed. New York: McGraw-Hill; 2008.

Giles MF, Rothwell PM. Systematic review and pooled analysis
of published and unpublished validations of the ABCD and
ABCD?2 transient ischemic attack risk scores. Stroke 2010;41:
667-73, doi:10.1161/STROKEAHA.109.571174.

CJEM « JCMU


http://dx.doi.org/10.1016%2FS0140-6736%2807%2961448-2
http://dx.doi.org/10.1016%2FS0140-6736%2807%2961448-2
http://dx.doi.org/10.1212%2F01.WNL.0000129482.70315.2F
http://dx.doi.org/10.1212%2F01.WNL.0000129482.70315.2F
http://dx.doi.org/10.1161%2F01.STR.0000080935.01264.91
http://dx.doi.org/10.1161%2F01.STR.0000080935.01264.91
http://dx.doi.org/10.1001%2Fjama.284.22.2901
http://dx.doi.org/10.1001%2Fjama.284.22.2901
http://dx.doi.org/10.1001%2Fjama.284.22.2901
http://dx.doi.org/10.1016%2FS0140-6736%2805%2966702-5
http://dx.doi.org/10.1016%2FS0140-6736%2805%2966702-5
http://dx.doi.org/10.1016%2FS0140-6736%2807%2960150-0
http://dx.doi.org/10.1016%2FS0140-6736%2807%2960150-0
http://dx.doi.org/10.1212%2FWNL.0b013e3181dad63e
http://dx.doi.org/10.1212%2FWNL.0b013e3181dad63e
http://dx.doi.org/10.1212%2FWNL.0b013e3181dad63e
http://dx.doi.org/10.1016%2Fj.annemergmed.2009.05.002
http://dx.doi.org/10.1016%2Fj.annemergmed.2009.05.002
http://dx.doi.org/10.1161%2FSTROKEAHA.109.553446
http://dx.doi.org/10.1161%2FSTROKEAHA.109.553446
http://dx.doi.org/10.1161%2FSTROKEAHA.109.553446
http://dx.doi.org/10.1016%2Fj.ajem.2008.09.027
http://dx.doi.org/10.1016%2Fj.ajem.2008.09.027
http://dx.doi.org/10.1016%2Fj.ajem.2008.09.027
http://dx.doi.org/10.1016%2FS0140-6736(07)60150-0
http://dx.doi.org/10.1016%2FS0140-6736(07)60150-0
http://dx.doi.org/10.1016%2Fj.jclinepi.2008.04.008
http://dx.doi.org/10.1016%2Fj.jclinepi.2008.04.008
http://dx.doi.org/10.1016%2Fj.jclinepi.2008.04.008
http://dx.doi.org/10.1161%2FSTROKEAHA.109.571174
http://dx.doi.org/10.1161%2FSTROKEAHA.109.571174


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    34.02000
    34.02000
    34.02000
    34.02000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.49600
    8.49600
    8.49600
    8.49600
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


