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Table 2 The National Early Warning Score (NEWS)

Physiological parameters 3 2 1 0 1 2 3
Respiratory rate (breaths/min) <8 9-11 12-20 21-24 >25
Oxygen saturation (%) <91 92-93 94-95 >96

Any supplemental oxygen Yes No

Temperature (°C) <35 35.1-36.0  36.1-38.0  38.1-39.0 >39.1

Systolic blood pressure (mmHg) <90 91-100 101-110 111-219 >220
Heart rate (bpm) <40 41-50 51-90 91-110 111-130 >131
Level of consciousness A V,P, U

A, alert; V, responds to verbal stimuli; P, responds to pain only; U, unresponsive to stimuli.
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Table 3  Characteristics of all 60 cases.
All Alive Dead P value

No. of cases 60 (100) 32 (53.3) 28 (46.7)
Age (yrs), median [IQR] 71 [60-79] 70 [60-80] 71 [64-79] 0.841
Female sex 32 (53.3) 14 (43.8) 18 (56.2) 0.603
Primary diseases

Intracerebral hemorrhage 12 (20.0) 3(9.4) 9(32.1) 0.049

Subarachnoid hemorrhage 13 (21.7) 9 (28.1) 4(14.3) 0.226

Ischemic stroke 18 (30.0) 10 (31.2) 8 (28.6) 1.000

Unruptured aneurysm 3(5.0) 3(9.4) 0(0) 0.241

Head injury 3(5.0) 0(0) 3(10.7) 0.096

Others 11 (18.3) 7(21.9) 4(14.3) 0.519
Unit type

Intensive care unit 21 (35.0) 9(28.1) 12 (42.9) 0.284

High care unit 29 (48.3) 15 (46.9) 14 (50.0) 1.000

Others 10 (16.7) 8(25.0) 2(7.1) 0.089
Full code 56 (93.0) 30 (93.8) 26 (92.9) 1.000

Values are number (%) except where indicated otherwise. IQR, interquartile range.
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Table 4 Univariate analysis for clinical outcomes.

All (N = 60) Alive (N=32) Dead (N=28) P value
Occupation
Nurse 47 (78.0) 26 (81.2) 21 (75.0) 0.755
Medical doctor 11 (18.3) 4 (12.5) 7 (25.0) 0.318
Other 2(3.3) 2(6.2) 0(0) 0.494
Activation time
0:00-6:00 5(8.3) 3094 2(7.1) 1.000
6:00-12:00 19 (31.7) 10 (31.2) 9(32.1) 1.000
12:00-18:00 19 (31.7) 10 (31.2) 9(32.1) 1.000
18:00-24:00 17 (28.3) 9(28.1) 8 (28.6) 1.000
Reason for activation
Respiratory failure 36 (60.0) 20 (62.5) 16 (57.1) 0.793
Tachycardia or bradycardia 7(11.7) 5(15.6) 2(7.1) 0.432
Hypotension 6(10.0) 1(3.1) 5(17.9) 0.088
Seizure 3(5.0) 3094 0 (0) 0.241
Cardiac arrest 2(3.3) 0(0) 2(7.1) 0.214
Decreased level of consciousness 1(1.7) 1(3.1) 0 (0) 1.000
Other 5(8.3) 2(6.2) 3 (10.7) 0.657
Glasgow Coma Scale
Severe (3-8) 36/56 (64.3) 18/31 (58.1) 18/25 (72.0) 0.401
Moderate (9-12) 12/56 (21.4) 5/31 (16.1) 7/25 (28.0) 0.338
Mild (13-15) 8/56 (14.3) 8/31 (25.8) 0/25 (0) 0.006
Vital sign, median [IQR]
Heart rate (beats per minute) 105 [85-121] 104 [87—-113] 105 [72-116] 0.684
Respiratory rate (breaths per minute) 25 [20-32] 25 [19-33] 29 [24-32] 0.392
Systolic blood pressure (mmHg) 120 [97-141] 124 [108-146] 108 [80—125] 0.113
SpO2 (%) 96 [90-99] 97 [92-99] 92 [88-98] 0.049
Body temperature (°C) 37.5[36.9-39.0] 36.9[36.8-38.4] 38.0[37.5-39.0] 0.023
NEWS 0.003
High risk (7-20) 48 (80.0) 21 (65.6) 27 (96.4)
Low/moderate risk (0-6) 12 (20.0) 11 (34.4) 1(3.6)
Hospital stay (day), median [IQR] 35 [24-78] 65 [34-88] 26 [16-35] 0.001

Values are number (%) except where indicated otherwise. IQR, interquartile range.

NEWS, National Early Warning Score.
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Abstract

Management of Rapid Response System
for Patients at a Stroke Center

Akiko Yoshino", Takuma Maeda®, Kaima Suzuki®, Hidetoshi Ooigawa®,
and Hiroki Kurita®

Department of Nursing, Saitama Medical University International Medical Center,
Saitama, Japanl)

Department of Cerebrovascular Surgery, Saitama Medical University International
Medical Center, Saitama, J apanZ)

A rapid response system (RRS) was introduced at our stroke center to in-
tervene in the care of patients with unexpected clinical deterioration, together with
a rapid response team (RRT) consisting of physicians and nurses who respond to
the RRS. We evaluated the performance of our RRT and assessed the impact of
the RRS on patient outcomes. Sixty RRT activations occurred during the study
period. The 60 activations were performed in the stroke intensive—care unit
(35.0%), stroke high-care unit (48.3%), and others (general wards, laboratory
departments, etc.) (16.7%). Most of the RRT activations took place during the
day shift, and 93.0% of the activations were for “full code,” which indicates that
the patient consented to full resuscitation measures. The most frequent reason for
RRT activation was respiratory failure (60.0%), followed by arrhythmia (11.7%)
and hypotension (10.0%). The median National Early Warning Score (NEWS)
was 9 (interquartile range 7-12). Of the patients who required the RRT, 46.7%
were discharged due to death, and 67.9% of the causes of death were unrelated to
the primary diagnosis. A comparison of the alive and dead groups revealed that a
Glasgow Coma Scale score 13-15 (25.8% vs. 0%, P=0.006) and a low/moderate
risk NEWS, i.e., 0-6 (34.4% vs. 3.6%, P=0.003) were predictors of clinical out-
comes. Early activation of a rapid response team is essential to optimize the ef-
fectiveness of an RRS.
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