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Abstract
Background and objective: The primary objective was to identify factors responsible for 
thrombolytic ineligibility. The secondary one was to determine the ratio of stroke type and 
stroke-mimic conditions, and to evaluate achievement of stroke fast track.
Materials and Methods: We collected all recruited stroke fast track patient data including 
age, gender, occupation, comorbidity, current medication, symptom onset or last-seen-normal 
time, vital signs, National Institutes of Health Stroke Scale (NIHSS), modified Rankin Scale 
(mRS), hospital arrival time, time of neurologist consultation, arrival time of neurologist, 
time of laboratory register and result, time of brain computed tomography (CT) request, 
performance and interpretation, alteplase administration and its contraindication. Statistical 
analysis was done appropriately.
Results: There were 181 stroke fast track candidates. One patient was referred to another 
tertiary hospital because of unavailable brain CT, then 180 patients were enrolled. There were 
9 (5.0%) patients of stroke-mimic condition, 39 (19.44%) patients of hemorrhagic stroke, and 
136 (75.56%) patients of acute ischemic stroke. Of these 136 patients, 50 (36.76%) cases 
received thrombolytic therapy and there were 17 (34.0%) cases had got alteplase within target 
(60 minutes). The avoidable ineligible factors were 2 (2.33%) delayed laboratory report,  
1 (1.16%) missed neurologist consultation, delayed Door-to-Neurologist time and no decision 
making relative. The other unavoidable factors were 74 (86.05%) protocol exclusion, 5 (5.81%) 
inaccurate onset, 1 (1.16%) denial and 1 (1.16%) high risk brain CT.
Conclusion: The highlights were that most of stroke fast track patients were thrombolytic 
candidates. One third of them were excluded because of both avoidable and unavoidable 
reasons that could be resolved by further systemic development.
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การศึกษาคุณสมบัติของผู้ป่วยโรคหลอดเลือดสมองที่เข้าสู่ระบบ
บริการ Stroke Fast Track แต่ไม่เข้าเกณฑ์การรับยาละลาย 
ลิ่มเลือด ณ โรงพยาบาลขอนแก่น

พญ.สลิลทิพย์ คุณาดิศร*
*กลุ่มงานอายุรกรรม โรงพยาบาลขอนแก่น จังหวัดขอนแก่น ประเทศไทย

บทคัดย่อ
ความเป็นมาและวัตถุประสงค์: วัตถุประสงค์หลักคือศึกษาสาเหตุ และ/หรือข้อห้ามท่ีมีผลให้แพทย์
ตัดสินใจไม่ให้ยาละลายล่ิมเลือดแก่ผู้ป่วยภาวะสมองขาดเลือดเฉียบพลัน วัตถุประสงค์รอง ได้แก่ ศึกษา 
สัดส่วนของผู้ป่วยภาวะสมองขาดเลือดเฉียบพลัน โรคหลอดเลือดสมองแตก และผู้ป่วยที่มีอาการเหมือน 
โรคหลอดเลือดสมอง แต่ไม่ได้มีสาเหตุจากโรคหลอดเลือดสมอง (stroke-mimic) รวมทั้งศึกษาผลการ 
ด�ำเนินการ Stroke fast track
วัสดุและวิธีการ: รวบรวมข้อมูลของผู้ป่วยโรคหลอดเลือดสมองที่เข้าสู่ระบบบริการ Stroke fast track  
ในช่วงเวลาที่ก�ำหนด โดยเก็บข้อมูลอายุ เพศ อาชีพ โรคประจ�ำตัว ยาที่ใช้ประจ�ำ เวลาที่เริ่มมีอาการ หรือ
ล่าสดุทีผู่ป่้วยยังมีอาการเป็นปกต ิสญัญาณชพี ความรนุแรงของอาการโดยประเมนิด้วย National Institutes 
of Health Stroke Scale (NIHSS) และ modified Rankin scale (mRS) เวลาที่มาถึงโรงพยาบาล  
เวลาปรึกษา และเวลาที่อายุรแพทย์ประสาทวิทยามาถึง เวลาที่ส่งตรวจ เวลาที่รายงานผลตรวจ และผลตรวจ
ทางห้องปฏิบัติการ เวลาที่ขอและท�ำเอกซเรย์คอมพิวเตอร์สมอง ผลตรวจทางรังสีวินิจฉัย เวลาที่เริ่มให้ 
ยาละลายลิ่มเลือด และข้อห้ามของการให้ยาดังกล่าว แล้วน�ำข้อมูลเหล่านี้มาวิเคราะห์โดยวิธีทางสถิติ 
ผลการศึกษา: ผู้ป่วย 181 รายที่เข้าเกณฑ์ Stroke fast track มีผู้ป่วย 1 ราย ไม่ได้เข้าระบบบริการ 
เนื่องจากทางโรงพยาบาลปิดให้บริการเอกซเรย์คอมพิวเตอร์ และได้ส่งตัวไปโรงพยาบาลแห่งอื่น จึงเหลือ 
ผู้ป่วยที่ท�ำการศึกษาจ�ำนวน 180 ราย มีผู้ป่วย 9 ราย (ร้อยละ 5) มีอาการเหมือนผู้ป่วยที่มีอาการเหมือน 
โรคหลอดเลอืดสมอง แต่ไม่ได้มีสาเหตจุากโรคหลอดเลอืดสมอง ผูป่้วย 39 ราย (ร้อยละ 19.44) เป็นโรคหลอด
เลือดสมองแตก และอีก 136 ราย (ร้อยละ 75.56) มีภาวะสมองขาดเลือดเฉียบพลัน โดยในผู้ป่วยเหล่าน้ี  
มี 50 ราย (ร้อยละ 36.76) ได้รับยาละลายลิ่มเลือด และพบว่ามีผู้ป่วยจ�ำนวน 17 ราย (ร้อยละ 34) ได้รับ 
ยาตามเป้าหมาย คือภายใน 60 นาที สาเหตุที่สามารถหลีกเลี่ยงได้ซึ่งท�ำให้ผู้ป่วยไม่ได้รับยาละลายลิ่มเลือด 
ได้แก่ ความล่าช้าในการรายงานผลตรวจทางห้องปฏิบัติการจ�ำนวน 2 ราย (ร้อยละ 2.33) ไม่ได้ปรึกษา
อายุรแพทย์ประสาทวิทยาจ�ำนวน 1 ราย (ร้อยละ 1.16) ความล่าช้าของอายุรแพทย์ประสาทวิทยาจ�ำนวน  
1 ราย (ร้อยละ 1.16) และไม่มีญาติที่ตัดสินใจการรักษาจ�ำนวน 1 ราย (ร้อยละ 1.16) นอกจากนี้สาเหตุที่ไม่อาจ
หลกีเลีย่งได้ ได้แก่ มเีกณฑ์คดัออกของ Stroke fast track จ�ำนวน 74 ราย (ร้อยละ 86.05) ความคลาดเคล่ือน 
ของเวลาที่เริ่มมีอาการจ�ำนวน 5 ราย (ร้อยละ 5.81) ญาติปฏิเสธการให้ยาละลายลิ่มเลือดจ�ำนวน 1 ราย  
(ร้อยละ 1.16)  และเอกซเรย์คอมพิวเตอร์สมองมีลักษณะที่มีความเสี่ยงสูงจ�ำนวน 1 ราย (ร้อยละ 1.16) 
สรุป: การศึกษานี้พบว่าผู้ป่วยที่เข้าสู่ระบบบริการ Stroke fast track ส่วนใหญ่เป็นผู้ป่วยที่มีโอกาสได้รับ 
ยาละลายลิ่มเลือด แต่มีจ�ำนวนถึง 1 ใน 3 ที่ไม่ได้รับยาดังกล่าว โดยมีเหตุผลทั้งที่หลีกเลี่ยงได้และไม่ได้  
ซึ่งหากน�ำไปทบทวนปรับปรุงระบบ จะสามารถพัฒนาแก้ไขสาเหตุดังกล่าวได้

ค�ำส�ำคัญ: สาเหตุที่สามารถหลีกเลี่ยงได้, การขาดคุณสมบัติ, ยาละลายล่ิมเลือด, stroke fast track,  
สาเหตุที่ไม่อาจหลีกเลี่ยงได้ (J Thai Stroke Soc. 2019;18(2):15-28)
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Introduction 
	 Acute stroke is one of the common 
neurological disorders. In Thailand, the incidence 
was 690-1,880 per 100,000 population.1,2 According 
to The National Institute of Neurological Disorders 
and Stroke study (NINDS study), recombinant 
tissue plasminogen activator (rt-PA; alteplase) 
administration improved neurological outcome of 
acute ischemic stroke patients whose onset was 
within 3 hours.3 The latter one, The European 
Cooperative Acute Stroke Study III (ECASS III), 
demonstrated the benefit of alteplase treatment 
among acute ischemic stroke patients with extended 
onset to 4.5 hours.4 As The American Heart 
Association/American Stroke Association5 and 
Thai clinical practice guideline of ischemic stroke6 

recommended thrombolytic administration for 
eligible ischemic stroke patients (Class I; Level of 
Evidence A). The stroke fast track and clinical 
practice guideline of Khon Kaen hospital, the 
tertiary care hospitals of 7th health area of Thailand, 
has been established since 2011. The symptom 
onset of enrolled patients must not exceed 4.5 hours.
	 After stroke fast track activation, there  
were various reasons why some patients did not 
receive thrombolytic. These causes might be 
associated with individual medical conditions, their 
relatives’ judgement, the medical service system 
and medical personnel. Some prior studies reported 
that 25-94% of acute ischemic stroke patients 
arrived in time but did not receive thrombolytic 
therapy because of low National Institutes of Health 
Stroke Scale (NIHSS), rapidly clinical improvement, 
massive infarction, intracranial hemorrhage, 
perceived protocol exclusion (e.g., gastrointestinal 
bleeding, prolonged International normalised ratio 
(INR), recent surgery, etc.), interhospital or 
intrahospital referral delay, individual comorbidity 
and patient denial.7-13

	 The primary objective of this study was to 
identify the reason why some patients were 
ineligible for IV thrombolytic therapy despite they 
were transferred in golden period time. The 
secondary objectives were to determine the ratio 
of acute ischemic stroke, hemorrhagic stroke, 
stroke-mimic conditions (e.g., hypoglycemia, 
hyperglycemia, encephalopathy, primary headache 
disorder, tumor, abscess, seizure, peripheral 
vestibular disorder, polyneuropathy, delirium and 
psychiatric disorders)14-19 and to evaluate 
achievement of stroke fast track protocol.

Materials and Methods 
	 All activated stroke fast track patients in 
Khon Kaen hospital between August 2017 and 
February 2018 were recruited into this study. The 
collected data were age, gender, occupation, 
comorbidity (hypertension, diabetic mellitus, 
dyslipidemia, heart disease, previous cerebrovascular 
disease), current medication, symptom onset or 
last-seen-normal time, vital signs, neurodeficit 
determined by NIHSS, physical disability measured 
by modified Rankin scale (mRS), emergency 
department arrival time, time of brain computed 
tomography (CT) request, time of brain CT 
performance, time of brain CT interpretation, time 
of neurologist consultation, arrival time of 
neurologist, time of laboratory register, time of 
laboratory report , t ime of thrombolytic 
administration, contraindication of thrombolytic, 
complete blood count with platelet count, initial 
capillary blood glucose, coagulogram, brain CT 
result and diagnosis.
	 These are definitions for the present study. 
Door-to-CT time (DTC) was defined as duration 
from arrival time to completely performed brain 
CT time and classified to be late if it was more 
than 30 minutes. Door-to-Lab time (DTL) was the 
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duration from arrival time to result report time and 
defined to be late if it was more than 30 minutes. 
According to Thai Stroke Service Plan, both DTC 
and DTL were indicated to be less than 30 minutes. 
The definition of Door-to-Neurologist time 
(DTNe) was period from arrival time to neurologist 
or medicine resident visiting time and that should 
not be more than 30 minutes. Door-to-Needle time 
(DTN) was time from arrival to thrombolytic 
administration. According to Thai Stroke Service 
Plan, it was indicated to be less than 60 minutes. 
Thrombocytopenia was defined as platelet count 
less than 100,000/mm3.6,20 Coagulopathy meant 
prothrombin time (PT) was more than 15 seconds 
or INR was more than 1.76,20 or partial thromboplastin 
time (PTT) was more than 30 seconds. The large 
infarction on brain CT was early ischemic change 
of one third or more of the MCA territory.21-23

Statistical analysis 
	 The data were presented as mean and 
standard deviation (SD) for continuous variables 
with normal distr ibution (according to 
Kolmogorov-Smirnov test) and as median and 
interquartile range (IQR) for the other. The 
categorical data were reported as frequency and 
percentage.  

	 Chi-square, Fischer-exact test or 
McNemar’s test was used as appropriates for 
proportion comparison. T-test or Wilcoxon-Mann 
Whitney test was used for continuous variables 
comparison properly. The level of statistical 
significance was defined when P-value was less 
than 0.05.

Results 
	 From August 2017 to February 2018, there 
were 181 patients compatible with stroke fast track 
candidates. There was one patient referred to 
another tertiary hospital, Srinagarind Hospital of 
Khon Kaen university, because of unavailable brain 
CT at that time. One hundred and eighty patients 
got stroke fast track activation and were enrolled 
to the present study. As shown in Figure 1, among 
stroke fast track activation patients, there were  
9 (5.0%) patients of stroke-mimic condition, i.e., 
3 (33.33%) epilepsy and transient ischemic attack, 
1 (11.11%) Guillain-Barre syndrome, 1 (11.11%) 
hyponatremia and 1 (11.11%) encephalitis patients. 
Thirty-five (19.44%) patients had hemorrhagic 
stroke, and the remaining 136 (75.56%) had got 
acute ischemic stroke. From 136 patients,  
50 (36.76%) cases received thrombolytic therapy 
while the other 86 (63.24%) cases did not.

Figure 1. Diagnoses among activated stroke fast track patients
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Table 1. Baseline characteristics of activated stroke fast track patients (N=180)

Baseline characteristics Mean ± SD or N (%) Median (IQR)

Age 65.32 ± 12.67

Male 95 (52.78)

Onset duration (minute) 144.21 ± 89.85 141 (95.5-182)

Comorbidities 149 (82.78)

   Hypertension 106 (58.89)

   Diabetes mellitus 58 (32.22)

   Dyslipidemia 44 (24.44)

   Atrial fibrillation 42 (23.33)

   Previous cerebrovascular disease 23 (12.78)

   Valvular heart disease 11 (6.11)

   Cardiomyopathy 6 (3.33)

   Sick sinus syndrome 4 (2.22)
   Congestive heart failure 4 (2.22)

Anticoagulant usage 8 (4.88)

Systolic blood pressure (mmHg) 164.07 ± 33.90

Diastolic blood pressure (mmHg) 94.74 ± 22.88

NIHSS 10.79 ± 8.39 9 (3-16.5)

mRS on admission 4.41 ± 0.96

Capillary blood glucose (mg/dL) 141.19 ± 66.56

Thrombocytopenia (Platelet < 100,000/mm3) 2 (1.11)

Coagulopathy* 16 (8.89)

Large infarction on brain CT 16 (8.89)

Door-to-CT time (minute) 31.84 ± 14.99

Door-to-Lab time (minute) 35.16 ± 14.90

Door-to-Neurologist time (minute) 49.27 ± 37.19 40 (33-58)

Door-to-Needle time (minute) 73.7 ± 22.39

**PT > 15 seconds or INR ≥ 1.7 or PTT > 30 seconds
CT, computed tomography; INR, international normalised ratio; IQR, interquartile range; mRS, modified Rankin 
Scale; NIHSS, National Institutes of Health Stroke Scale; PT, prothrombin time; PTT, partial thromboplastin time; 
SD, standard deviation;

	 From Table 1, age of stroke fast track 
activation patients was 65.32 ± 12.67 years old. 
Ninety-five (52.78%) of them were male patients. 
The median with IQR of onset duration was 141 
(95.5-182) minutes. There were 149 (82.78%) 
patients who had comorbidities that were 106 
(58.89%) with hypertension, 58 (32.22%) with 
diabetes mellitus, 44 (24.44%) with dyslipidemia, 

42 (23.33%) with atrial fibrillation, 23 (12.78%) with 
previous cerebrovascular disease (CVD), 11 (6.11%) 
with valvular heart disease, 6 (3.33%) with 
cardiomyopathy, 4 (2.22%) with sick sinus 
syndrome and 4 (2.22%) congestive heart failure. 
Multiple comorbidities had been found in 102 
(56.67%) patients. Anticoagulant was used in  
8 (4.88%) cases. The mean ± SD of systolic and 
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diastolic blood pressure was 164.07 ± 33.90 and 
94.74 ± 22.88 mmHg, respectively. Their NIHSS 
was 9 (3-16.5) and mRS was 4.41 ± 0.96. According 
to protocol laboratory investigation, there were  
2 (1.11%) patients who had platelet less than 100,000/
mm3. The mean and SD of capillary blood glucose 
was 141.19 ± 66.56 mg/dL. There were 2 (1.11%) 
hypoglycemic24 patients whose neurodeficit 
persisted despite of out of hypoglycemia, one was 
ischemic and the other was hemorrhagic stroke.

	 From the brain CT results, there were  
16 (8.89%) patients who had large infarction. The 
mean of DTC time was 31.84 ± 14.99 minutes and 
DTL time was 35.16 ± 14.90 minutes. The DTNe 
time of 104 (76.47%) acute ischemic stroke patients 
was 40 (33-58) minutes. (The rest was managed 
by emergency physician collaborating with on-call 
neurologist (via phone)). The mean of DTN time 
was 73.7 ± 22.39 minutes. 

Table 2. Principal factors responsible for thrombolysis ineligibility of each acute ischemic stroke patient 
(N=86)

Factors N (%)

Avoidable factors

 - Delayed Laboratory report 2 (2.33)

 - Miss neurologist consultation 1 (1.16)

 - delayed Door-to-Neurologist time 1 (1.16)

 - No decision making relative 1 (1.16) 

Unavoidable factors: Protocol exclusion

 - NIHSS < 4 42 (48.84)

 - Rapid neurodeficit recovery 10 (11.63)

 - Large infarction on brain CT 7 (8.14)

 - Hypodensity on brain CT 3 (3.49)

 - Onset > 180 minutes with diabetes mellitus and old cerebrovascular disease 3 (3.49)

 - Onset > 180 minutes and age > 80 years 2 (2.33)

 - Onset > 180 minutes and NIHSS > 25 2 (2.33)

 - Onset > 180 minutes and anticoagulant usage 2 (2.33)

 - Recent stroke 1 (1.16)

 - Uncontrollable blood pressure 1 (1.16)

 - Coagulopathy* 1 (1.16)

Unavoidable factors: Others

 - Inaccurate onset 5 (5.81)

 - Thrombolytic denial 1 (1.16)

 - Severe small vessel disease on brain CT 1 (1.16)

*PT > 15 seconds or INR ≥ 1.7 or PTT > 30 seconds

CT, Computed tomography; NIHSS, National Institutes of Health Stroke Scale	
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	 Table 2 demonstrated the principal 
reasons why each acute ischemic stroke patient 
was ineligible for thrombolytic therapy.  
The avoidable factors are 2 (2.33%) patients with 
delayed laboratory report, 1 (1.16%) patient with 
miss neurologist consultation, 1 (1.16%) delayed 
DTNe time and 1 (1.16%) without decision 
making relative. And other unavoidable factors, 
according to protocol exclusion, were 42 
(48.84%) patients with minor stroke (NIHSS  
< 4), 10 (11.63%) patients with rapid neurodeficit 
recovery, 7 (8.14%) with large infarction on brain 
CT, 3 (3.49%) patients with seen hypodensity 

on their brain CT and onset > 180 minutes with 
diabetes mellitus and old cerebrovascular 
disease. Two (2.33%) patients with onset > 180 
minutes who had age > 80 years, NIHSS > 25 
and anticoagulant usage were not eligible. There 
was 1 (1.16%) ineligible case with recent stroke, 
uncontrolled blood pressure despite appropriate 
medication and coagulopathy (prolonged PT/
INR). The others of unavoidable factors were 5 
(5.81%) patients with inaccurate onset and  
1 (1.16%) case of severe small vessel disease on 
brain CT. There was 1 (1.16%) case whose relative 
denied the treatment.

Table 3. Achievement of stroke fast track protocol between alteplase and no alteplase administration 
(N=86)

Indicators Alteplase (N=50) No alteplase (N=86) P-value

Door-to-CT time (minute) 36.32 ± 16.51 29.23 ± 13.46 0.01

Delayed Door-to-CT time 31 (62.0) 35 (40.70) 0.02

Door-to-Lab time (minute) 40.98 ± 20.03 34.28 ± 11.69 0.02

Delayed Door-to-Lab time 34 (68.0) 56 (65.12) 0.73

Door-to-Neurologist time (minute) 41.5 (36 - 59) 37.5 (33 - 51) 0.14

Delayed Door-to-neurologist   37 (80.43) 45 (77.59) 0.81

CT, Computed tomography

	 Table 3 revealed the achievement of 
stroke fast track for acute ischemic stroke 
patients and compared the indicators between 
thrombolytic and non-thrombolytic groups. The 
median of DTC time of thrombolytic treatment 
group was 36.32 ± 16.51 minutes while the other 
was 29.23 ± 13.46 minutes (P-value = 0.01). 
Thirty-one (62.0%) cases with delayed DTC time 
was found in thrombolytic and 35 (40.70%) in 
the other group (P-value = 0.02). The mean of 
DTL time was 40.98 ± 20.03 minutes and the 

other one was 34.28 ± 11.69 minutes (P-value = 
0.02). In the first group, there were 34 (68.0%) 
delayed DTL time cases, and 56 (65.12%) in the 
latter (P-value = 0.73). The DTNe time of 
thrombolytic and non-thrombolytic groups were 
41.5 (36-59) and 37.5 (33-51) minutes respectively 
(P-value = 0.14). The number of delayed DTNe 
time was 37 (80.43%) of thrombolytic and 45 
(77.59%) of non-thrombolytic group (P-value = 
0.81).
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	 Table 4 showed indicator comparison 
between 2 groups of the patients who received 
alteplase within 60 minutes and the others got 
after 60 minutes since arrival. The DTC time of 
the early thrombolytic group was 29.35 ± 11.01 
while the late group was 39.91 ± 17.82 minutes 
(P-value = 0.01). Seven cases (41.18%) of early 
group got delayed DTC time and 24 (72.73%) were 
found in the other (P-value = 0.03). The early group 

had DTL time of 40.47 ± 14.67 and the other had 
41.24 ± 20.03 minutes (P-value = 0.44). Delayed 
DTL time were 11 (64.71%) and 23 (69.70%) in 
early and late groups, respectively (P-value = 0.72). 
The DTNe time of the early group was 40 (31-44) 
while of the other was 47 (37-71) minutes (P-value 
= 0.05). There were 12 (80.0%) patient in the early 
group had delayed DTNe time, and 25 (80.65%)  
in the other (P-value = 1.00). 

Table 4. Achievement of stroke fast track protocol between early and late thrombolytic (N=50)

Indicators Early thrombolytic 

(N=17)
Late thrombolytic 

(N=33)
P-value

Door-to-CT time (minute) 29.35 ± 11.01 39.91 ± 17.82 0.01

Delayed Door-to-CT time 7 (41.18) 24 (72.73) 0.03

Door-to-Lab time (minute) 40.47 ± 14.67 41.24 ± 20.03 0.44

Delayed Door-to-Lab time 11 (64.71) 23 (69.70) 0.72

Door-to-Neurologist time (minute) 40 (31 - 44) 47 (37 - 71) 0.05

Delayed Door-to-neurologist time 12 (80.0) 25 (80.65) 1.00

CT, Computed tomography

Figure 2. On admission and discharge modified Rankin scale (mRS) of each stroke type
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	 Figure 2 demonstrated physical disability 
among stroke fast track activation. The first 
group, acute ischemic stroke with thrombolytic 
therapy, severe disability (mRS > 2) decreased 
from 100% on admission to 88.0% on discharge 
(P-value = 0.03). The second, acute ischemic 
stroke without thrombolytic decreased from 
90.7% to 67.43% (P-value < 0.05). And the last, 
hemorrhagic stroke decreased from 100% to 
97.14% (P-value = 1.0).

Discussion 
	 This is the first report of Khon Kaen 
hospital stroke fast track activation analysis for 
the reasons while some cases did not receive 
thrombolytic therapy. It will be baseline 
information before revised guideline evaluation. 
	 In the present study, the number of stroke 
fast track candidates was 181 patients, but there 
was 1 case that cannot be activated because that 
time was turn-off time for the only one CT 
machine of Khon Kaen hospital. Among 180 
activations, most cases (75.56%) were still acute 
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ischemic stroke as prevalence of 75-80% from 
other studies1,25. Most stroke-mimic conditions 
were found similarly to previous reports14-19 

except a case of hyponatremia who presented 
alike brainstem stroke. If these stroke-mimic 
conditions were carefully excluded prior to 
stroke fast track activation, this might be relieved 
the burden at the emergency department. 
Furthermore, there was a case who received 
thrombolytic therapy and diagnosed of infective 
endocarditis later. He got post-thrombolytic 
intracerebral hemorrhage and mRS of 5. 
	 The average age of these patients was 
not different from Thai Epidemiological Stroke 
(TES) study which report of 65.0 ± 13 years 
old.1,26 Their median of onset was within first 180 
minute. One hundred and twenty-six patients 
(70.0%) arrived within 180 minutes leading to 
less relatively contraindications than late 
arrivals. The comorbidities were mostly 
atherosclerotic risks and heart diseases which 
increased risks of embolic stroke.27,28 Nevertheless, 
the patients who should have anticoagulant 
usage, 8 (4.88%) cases, were still suboptimal. 
The mean of initial blood pressure was 164.07 
± 33.90/94.74 ± 22.88 mmHg that was not 
thrombolytic contraindication. The median of 
NIHSS was 9 (3-16.5) which was not high 
probability of death or severe disability (less 
than 15).29,30 The mean of mRS was 4.41 ± 0.96 
that classified to be severe (more than 2).31 There 
were 2 case of thrombocytopenia, 1 had 
encephalitis and the other had minor acute 
ischemic stroke. Sixteen cases had coagulopathy, 
12 of these was acute ischemic stroke,  
3 hemorrhagic stroke and 1 epilepsy. There were 
2 cases with high PTT (30.4 and 34 seconds) 
received thrombolytic but there was no 
post-thrombolytic intracerebral hemorrhage. 

According to some clinical practice guidelines6,30,32 

including of Khon Kaen hospital, large infarction 
on brain CT was one of contraindication for 
thrombolytic whereas it was not in another 
guidel ine 20 nor increased symptomat ic 
intracerebral hemorrhage33, here were 2 patients 
considered to receive thrombolytic therapy. 
Their follow-up brain CT had no intracerebral 
hemorrhage. The means of both DTC and DTL 
time exceeded the service plan limits (< 30 
minutes). The DTNe time was various, depending 
on regular or off hours (regular hours meant 
duration in Monday through Friday from 08:00 
to 16:00, off hours meant duration in Monday 
through Friday from 16:01 to 07:59 and Friday 
at 16:01 through Monday at 07:59, or any time 
during a holiday)34, its median was 40 (33-58) 
minutes. The mean of DTN time was more than 
the desired goal (< 60 minutes).
	 The main factors associated with 
thrombolytic ineligibility were identified in 
Table 2. The first, avoidable factors, 2 (2.33%) 
cases got laboratory result after their onset had 
passed 270 minutes. One case (1.16%) was not 
evaluated by neurologist whereas he had no 
contraindication and was in time. Another one, 
although he arrived within 180 minutes, the 
neurologist assessed him at the time passing 270 
minutes. And the last one, the medical personnel 
was not able to look for his relative who could 
make treatment decision.
	 The unavoidable factors, most were 
minor stroke (NIHSS < 4), the second were 
rapid recovery of neurodeficit (10 (11.63%)). 
Seven (8.14%) patients’ brain CT showed large 
infarction which thrombolytic protocol, i.e., 
onset > 180 minutes coexisting with diabetes 
mellitus and old cerebrovascular disease, age > 
80 years, NIHSS > 25 and anticoagulant usage. 
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The small number of exclusions was recent 
stroke, failed medical control of blood pressure 
in time and prolong PT/INR.
	 There were 5 (5.81%) cases with 
inaccurate onset or last-seen-normal time. And 
small amount of cases denied the treatment due 
to hemorrhagic risk unacceptance. There was 1 
(1.16%) case that the neurologist decided not to 
give him thrombolytic because his brain CT 
showed severe small vessel disease, proposed 
risk factor of thrombolytic-related ICH35, 
a l t h ough  t h i s  wa s  no t  t h r ombo l y t i c 
contraindication.6,20,36,37 The other contraindication, 
thrombocytopenia, was found in 1 patient whom 
neurologist excluded from thrombolytic 
candidates because of minor stroke. 
	 Among 86 acute ischemic stroke patients, 
there were 50 (36.76% or 62.50% of all stroke 
fast track activations) received thrombolytic. Of 
these 50 cases, 17 (34.0%) had got thrombolytics 
within target time (60 minutes). The mean of 
DTC time and the proportion of patients with 
de layed DTC t ime (> 30 minutes)  of 
non-thrombolytic were significantly lower than 
thrombolytic group. It might be caused by more 
severity, transfer difficulty and required 
resuscitation of patients in thrombolytic group. 
Contrast with early and late thrombolytic group 
comparison, the early group had significantly 
shorter DTC time and less proportion of patients 
with delayed DTC time as shown in table 4. 
This was considered that delayed DCT time had 
impact in DTN but it was not the main factor 
causing thrombolytic ineligibility.
	 The thrombolytic group had significantly 
higher mean of DTL time with statistical 
significance. This had to be further analyzed 
how to get faster. There was insignificant 
difference of delayed DTL ratio between 

thrombolytic vs non-thrombolytic and early vs 
late thrombolytic groups. The delayed DTL time 
was also not the main impact in ineligible 
thrombolysis. DTNe time was not significantly 
different between thrombolytic-nonthrombolytic 
and early-late thrombolytic groups. However, 
these parameters could be improved to be faster. 
The further amelioration is analysis of laboratory 
and brain CT algorithm to make them lean. 
Prereferral blood test for CBC and PT/INR at 
the primary care hospital and sending report via 
LINE application may shorten laboratory 
awaiting time. Early stroke fast tract activation 
prior to emergency department arrival can make 
better coordination.
	 Severe disability ratio of acute ischemic 
stroke both thrombolytic and non-thrombolytic 
patients was decreased after discharge with 
statistical significance (P-value = 0.03 and  
< 0.05, respectively) while of hemorrhagic stroke 
was not significantly different from initial. This 
was according with the natural history of 
hemorrhagic stroke.38-40

	 In this study, there was not enough 
follow-up patients’ information. In the next 
evaluation, follow-up data and regular indicator 
monitoring could be the important resource for 
stroke fast track and stoke service plan 
development. 

Conclusion 
	 The highlights of this present study were 
that most of stroke fast track activation patients 
were thrombolytic candidates. One third of them 
were excluded from stroke fast track protocol 
because of both avoidable and unavoidable 
reasons. Some identified factors could be 
improved according to the new guideline and 
systemic development in the future. 
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Originality and body of knowledge 
	 These analyses would be the intrahospital 
benchmark of stroke fast track quality. For other 
resource-limited hospitals, these study results 
might be useful to develop their stroke fast track 
protocols.
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