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Figure. Example of recursive partitioning analysis with our new EMERALD SAH rule
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Subject No. 1 24-114
Title : Prospective, multicenter derivation and validation of clinical decision rules for
preventing overlook of life-threatening central nervous diseases

Researchers : Akio Kimura

Key word : subarachnoid hemorrhage, central vertigo, mild traumatic brain injury (MTBD),
predictor
Abstract : To derivate and validate clinical decision rules for preventing overlook of

subarachnoid hemorrhage in patients with headache, central nervous diseases in in patients with
vertigo, and for aggravating predictors in patients with mild traumatic brain injury (MTBI), we
developed the Android-type smart phone application for real time, bed-side data collection which
are encrypted and directly connects to the server. We delivered a tablet phone to each hospital and
let them download the software. Every month, the collected data are monitored and e-mailed those
stata to the researchers by JCRAC dada center. The collected data from 6 hospitals are shown in

the table 1. Data collection seemed to be successful.

Tablel

Hospital Vertigo MTBI Headache Total
NCGM hospital 1219 1102 1034 3355
Yokosuka Municipal 637 1173 632 2442
Uwamachi Hospital

Ohgaki Municipal Hospital 761 151 78 990
Kumamoto Medical Center 10 5 441 456
Gifu Municipal, General 299 114 135 548
Medical Center

Kurashiki Central Hospital 27 186 213
Total 2953 2731 2320 8004

One of the results from analyses of the collected data is presented from the next page.
The result will be presented at Asian Conference on Emergency Medicine 2015, and the article will
be submitted to peer review journal with an impact factor as high as possible. The results of other

analyses will be confirmed in near future.
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A new clinical decision rule to exclude subarachnoid hemorrhage for acute headache: a prospective,
multicenter, observational study

ABSTRACT

Importance: To ensure good outcomes in the management of subarachnoid hemorrhage, accurate
prediction is crucial for initial assessment of patients presenting with acute headache.

Objective: We conducted this study to develop a new clinical decision rule using only numerical
predictors to exclude subarachnoid hemorrhage, offering higher specificity than the previous
Ottawa Subarachnoid Hemorrhage (SAH) Rule while maintaining comparable sensitivity.

Design, Setting, and Participants: Multicenter cohort study was conducted at tertiary care
emergency departments of 5 general hospitals in Japan from April 2011 to March 2014. Enrolled
patients comprised 1781 adults with acute headache excluding trauma, toxic and comatose
causalities.

Main Outcome Measures: Definitive diagnosis of subarachnoid hemorrhage was based on
confirmation of subarachnoid hemorrhage on head computed tomography or lumbar puncture
findings of non-traumatic red blood cells or xanthochromia.

Results: Of the 1781 eligible patients, 277 showed subarachnoid hemorrhage. The Ottawa-like
rule offered 100% sensitivity (95% confidence interval, 98.7-100%) and 9.1% specificity (7.7-10.8%)
in 1561 enrolled patients. The new rule using any of systolic blood pressure >150 mmHg, diastolic
blood pressure >90 mmHg, blood sugar >115 mg/dL, or serum potassium <3.9 mEq/L (Fig. 1)
offered 100% sensitivity (98.6-100%) and 14.5% specificity (12.5-16.9%) in the 1317 patients from
whom blood samples were obtained. The new rule excluded 126 subarachnoid hemorrhage-free
patients from among the 1211 patients with any of the predictors of the previous rule.
Conclusions: Despite the necessity of blood testing, our EMERALD SAH Rule allows further
reduction of unnecessary investigations such as CT in patients showing one or more of the
predictors of the Ottawa SAH Rule. The EMERALD SAH Rule can play a role as a Secondary
screening to exclude SAH in patients with acute headache. Further validation studies are required

before the rule can be applied to routine practice in emergency departments.
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Figure 1. Example of recursive partitioning analysis with our new EMERALD SAH rule
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A new clinical decision rule to exclude subarachnoid hemorrhage (SAH)
for acute headache: a prospective, multicenter, observational study
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The proposed two-step, decision-making rule to exclude subarachnoid
hemorrhage (SAH) for adult patients with acute headache

Ottawa SAH Rule

‘ 1781 patients eligible ‘ Ary of the followeing risks present:

1. Age =40 years

220 excluded

188 unconfirmed outcome 2 Meck Pain ar stiffness
> it _
varanEs 3. Witnessed loss of consciousness
32 missed important No

predictor variables 4 Ornset d‘l_mg ExErtion
5. Thunderclap headache

fi. Litnited neck flexion on examination

Low rislk
1284 subarachnoid hemorrhage not 277 subarachneid hemorthage YES . . . .
present present Mo investigation required
v FMERALD SAH Rule
Fal. T T Fal: o o
- i i * Any ofthe following risks present:
positive  negative positive  negative
Ottawa-like rule 1167 17 Ottawa-like tule 277 0 1_ S}'rsm]il: h]ﬂud pressm ::,15'] Im'nl—lg
. . No
2. Diastolic blood pressure =20 mmHg
v
1045 subarachnoid hemorthage not 272 subarachnoid hemorthage 3. Elood s1ugar =115 n'[g,l"ﬂL
present with blood samples present with blood samples .
4. Serum potassium <3.9 mEq/L
v v
False True True False YE 5
positive negative positive  negative
Ottawa-like rule 939 106 Ottawa-like rule 272 0
EMERALD rule 893 152 EMERALD rile 272 0 I'IiEh. riSk

Investigation required




AR : 24f8114

WFFERREA, - RERIRICIS T £ EHE 2 PR D WL U % A4 % Clinical Decision Rules®
2 i A HiTTA) & FRGIE

SHEMFFEE L ARRIER

WEgE 0 AAREEKRER

F—U—F o RRUEGEE, < BRI,

AP ES CHEROT — 206 BT o Bk UELEES % Clinical Decision Rules (2B L .
DL R TR RS H 7=, Dix. Acute Medicine and Surgery (256 51 T 528, #ili Beifii & D
WL b D TIERN STl MREEZEDQDFEREHFTZ, @IZOWTIE, 7 V7 RAEFS 2015 12T
R, AJRERIRY @A VR T N T 7 I X — kRO A EFHEE R TS TETH D,

(DDevelopment of a highly sensitive, prediction score to help avoid overlooking subarachnoid

hemorrhage in patients presenting with acute headache

Introduaction: To ensure a good outcomes for subarachnoid hemorrhage (SAH), early diagnosis is
paramount. Accurate prediction at the initial assessment is therefore necessary. We conducted
this study to identify numerical predictors and to propose a score for predicting the presence or
absence of SAH in patients with acute headache. Methods: After excluding patients with trauma,
intoxication, coma, or uncomfirmed final outcome, we enrolled a total of 573 emergency patients
presenting to our hospital between 2001 and 2009 with a chief complaint of acute headache. We
used patient data obtained between 2001 and 2006 to derive a prediction score and classified an
SAH group (n=88) and a control, non-SAH group (n=268) based on the diagnosis obtained from
brain computed tomography or lumbar puncture. We investigated numerically expressed items to
identify predictors, and developed an SAH prediction score (SPS). Data from 2007 to 2009 (217
patients) and ad-hoc, prospective data after 2011 (632 patients) were then used to validate the
SPS. Results: The following items and cut-off values were selected: white blood cell count,
>8000/ul; blood glucose, >130 mg/dl; serum potassium, <3.5 mEq/l; and systolic blood pressure,
>140 mmHg. SPS was calculated by assigning 1 point to each predictor. In the derivation phase,
no patients with an SPS of 0 showed SAH. In addition, the risk of SAH increased as SPS increased.
Similar results were obtained for SPS in both retrospective validations. However, in prospective
validation, SPS missed two patients (1.9%). This reduced the sensitivity of the SPS to SAH to
98.1%. Multicenter, prospective studies with a larger number of patientsmay therefore be

necessary to define more sensitive rules that can rule out SAH perfectly.



(@A new clinical decision rule to exclude subarachnoid hemorrhage for acute headache: a
prospective, multicenter, observational study

Importance: To ensure good outcomes in the management of subarachnoid hemorrhage, accurate
prediction is crucial for initial assessment of patients presenting with acute headache.

Objective: We conducted this study to develop a new clinical decision rule using only numerical
predictors to exclude subarachnoid hemorrhage, offering higher specificity than the previous
Ottawa Subarachnoid Hemorrhage (SAH) Rule while maintaining comparable sensitivity.

Design, Setting, and Participants: Multicenter cohort study was conducted at tertiary care
emergency departments of 5 general hospitals in Japan from April 2011 to March 2014. Enrolled
patients comprised 1781 adults with acute headache excluding trauma, toxic and comatose
causalities.

Main Outcome Measures: Definitive diagnosis of subarachnoid hemorrhage was based on
confirmation of subarachnoid hemorrhage on head computed tomography or lumbar puncture
findings of non-traumatic red blood cells or xanthochromia.

Results: Of the 1781 eligible patients, 277 showed subarachnoid hemorrhage. The Ottawa-like
rule offered 100% sensitivity (95% confidence interval, 98.7-100%) and 9.1% specificity (7.7-10.8%)
in 1561 enrolled patients. The new rule using any of systolic blood pressure >150 mmHg, diastolic
blood pressure >90 mmHg, blood sugar >115 mg/dL, or serum potassium <3.9 mEq/L offered 100%
sensitivity (98.6-100%) and 14.5% specificity (12.5-16.9%) in the 1317 patients from whom blood
samples were obtained. The new rule excluded 126 subarachnoid hemorrhage-free patients from
among the 1211 patients with any of the predictors of the previous rule.

Conclusions: Despite the necessity of blood testing, our EMERALD SAH Rule allows further
reduction of unnecessary investigations such as CT in patients showing one or more of the
predictors of the Ottawa SAH Rule. The EMERALD SAH Rule can play a role as a Secondary
screening to exclude SAH in patients with acute headache. Further validation studies are required

before the rule can be applied to routine practice in emergency departments.
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