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OBJECTIVE
To determine the time intervals at the Emergency Department (ED) resulting in delayed thrombolytic therapy.

METHODS
This was  a cross-sectional analytical study including 268 stroke fast track patients  who admitted at ED of Khon Kaen 
Hospital, Thailand. Period of time for each patient was  assessed before received thrombolytic drug. Door to needle 
(DTN) time  more than 60 minutes  was  considered a delayed treatment. Time intervals that impact DTN time  and 
accuracy of prediction were analyzed.

RESULTS
Of 88 with thrombolysis  administration, there  were 51 patients in the delayed group and 37 patients  in the  non-
delayed group. The  median DTN time was 75 minutes (interquartile range  (IQR), 68 to 84) in the delayed group and 
55 (IQR, 48 to  58)  minutes  in the non-delayed group. Final test to needle (FTN) time  was the time interval that 
affected delayed treatment (adjusted odds ratio, 2.63; 95% confidence interval [CI], 1.33 to  5.13; P=0.005)  and 
FTN time  34 minutes or longer had prognostic performance 90.4% (95% CI, 84.2 to 96.5),  sensitivity 76.5% (95% 
CI, 62.5 to 87.2) and specificity 94.6% (95% CI, 81.8 to 99.3) to predict delayed thrombolysis administration.

CONCLUSION
In adults with acute ischemic stroke, FTN 34 minutes  or longer was associated with the delay in thrombolysis 
administration.
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I N T R O D U C T I O N
Stroke is  the second cause  of death in the 
population over the  age of 60 years worldwide, 
people around the  world die  each year of stroke 
about 6 million people, and about 5 million people 
are permanent disabilities.1 Its standard and the 
most acceptable  treatment is  thrombolytic therapy, 
starting drug early and within 4.5 hours  since  the 
onset of symptoms can improve outcome.2-5  
American Stroke  Association has  set the  time  frame 
of various processes  as follows: the patients should 
receive  a brain imaging within 25 minutes, 
interpreted by a specialist within 45 minutes and 
received thrombolytic drug within 60 minutes.6 

However, it is  still found that most patients with 
acute  ischemic stroke  still  do not receive the drug 
within the  specified time.7,8 There are studies 
regarding factor associated with an in-hospital 
delay in intravenous  thrombolysis for acute 
ischemic stroke that focused on patient and 
hospital characteristics.9-13 There is, however, 
limited study about time  intervals before receiving 
the  drug.  Therefore, this study aimed to determine 
the  time factors and treatment process  for patients 
with acute ischemic stroke within the  Emergency 
Department (ED)  resulting in the  delayed 
thrombolytic drug.

M E T H O D S

PATIENTS AND OVERSIGHT 
From January through December 2017, the  cross-
sectional analytical study was  conducted at the ED, 
Khon Kaen Hospital, Thailand. All patients who 

presented with clinical signs of acute ischemic 
stroke which consists of slurred speech, arm 
weakness, face  drooping, one or the other with 
symptoms, not more  than 3 hours  (stroke  fast track, 
SFT)  and 18 to  80 of age were  eligible  for the 
study. Criteria for exclusion were  the  duration of 
onset of symptom until receiving the thrombolytic 
drug was more than 270 minutes  (4.5 hours) and 
incomplete time record data. The study was 
approved by the research ethics  board of Khon 
Kaen Hospital, it was  designed by the  author and 
no  industry support or funding. The results were 
collected and analyzed by the author, who vouch for 
the data.
 
IN-HOSPITAL STROKE FAST TRACK PROTOCOL
The  processes  when the stroke  fast track patients 
arrived at the ED included an assessment by an 
emergency physician, informing the neurologist, 
sending the blood to test in laboratory 
examination, using brain imaging for the diagnosis 
of brain ischemia. The indicat ions and 
contraindications  were considered for giving 
thrombolytic drug and requesting consent from 
patients and relatives.

VARIABLES
The  patient characteristics  including age, sex, 
medical history i .e . , d iabetes mel l i tus, 
hypertension, dyslipidaemia, atrial fibrillation, prior 
stroke, current smoking and heavy drinking, 
baseline  variables i.e., systolic blood pressure 
(SBP), diastolic blood pressure (DBP), blood sugar 
and National Institute of Health Stroke  Scale 
(NIHSS); type of presenting including on their 
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Table 1. Characteristics of the patientsTable 1. Characteristics of the patientsTable 1. Characteristics of the patients

Characteristic
Delayed door to needle time  

(n=51)

Non-delayed door to needle time  

(n=37)

Age, median (IQR), years 68 (61-75) 60 (56-73)

Male-no. (%) 32 (62.8) 19 (51.4)

Medical history-no. (%)

          Diabetes mellitus 16 (31.4) 14 (37.8)

          Hypertension 26 (51.0) 21 (56.8)

          Dyslipidemia 5 (9.8) 3 (8.1)

          Atrial fibrillation 9 (17.6) 14 (37.8)

          Hypertension 1 (2.0) 2 (5.4)

          Current smoking 7 (13.8) 2 (5.4)

          Heavy drinking 5 (9.8) 5 (13.5)

Baseline variables, median (IQR)-mmHg

          Systolic blood pressure 159 (139-173) 154 (136-170)

          Diastolic blood pressure 88 (78-98) 91 (76-103)

          Blood sugar 132 (104-162) 130 (107-161)

          National Institute of Health Stroke Scale 10 (7-14) 12 (8-16)

Type of presenting -no. (%)

          On their own 6 (11.8) 4 (10.8)

          Emergency Medical Service 8 (15.7) 7 (18.9)

          Referred from other hospitals 37 (72.5) 26 (70.3)

Working day -no. (%) 33 (62.8) 24 (64.9)

Time of presenting -no. (%)

          8.00-16.00 29 (56.9) 27 (73.0)

          16.00-24.00 18 (35.3) 10 (27.0)

          00.00-8.00 4 (7.8) 0 (0.0)
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Table 2. Treatment outcomesTable 2. Treatment outcomesTable 2. Treatment outcomes

Outcome

Delayed door 

to needle 

time 

(n=51)

Non-delayed 

door to 

needle time  

(n=37)

Intracerebral hemorrhage-no. (%) 4 (7.8) 9 (24.3)

Brain herniation -no. (%) 11 (21.6) 8 (21.6)

Craniectomy -no. (%) 4 (7.8) 2 (5.4)

Death -no. (%) 6 (11.8) 5 (13.5)

own, Emergency Medical Service  (EMS), refer; day 
and time of presenting; outcome including 
intracerebral hemorrhage, brain herniation, 
undergo craniectomy and dead were analyzed.
 The time from symptom onset to 
administration of the thrombolytic drug was 
divided into the  following intervals: the  duration 
from the symptom onset to ED (onset to door, 
OTD), the duration from arrival at ED to evaluation 
by doctor (door to  evaluation, DTE), the period from 
the  arrival at ED until the blood was  sent for 
laboratory examination (door to laboratory, DTL), 
the  period from the  arrival at the ED until receiving 
computerized brain tomography (door to imaging, 
DTI), the final examination completed (laboratory 
blood test or brain imaging results)  until receiving 
thrombolytic drug (final test to needle, FTN), the 
duration of the occurrence  of symptom until 
receiving thrombolytic drug (onset to needle, OTN) 
and the time since  arriving at the ED until receiving 
a thrombolytic drug (door to needle, DTN). 

STATISTICAL ANALYSIS
All calculations were performed using STATA 11.0 
software. All analyses  were based on comparison 

Figure 1. Door to needle times compare between 
delayed and not delayed group.

between the  delayed DTN (>60 minutes)  and non-
delayed DTN. Quantitative  variables  were presented 
as  median and interquartile ranges (IQR). Mann-
Whitney U test was used to  compare median 
between two groups. Binary logistic regression was 
used to  identify  the variables  impacting DTN time. 
The  factors  that showed significant results in 
univariate  analysis were included in the 
multivariate analysis, P≤0.05 was considered 
statistically significant to  estimate the  crude odds 
ratios (COR), adjusted odds ratios (AOR) and 95% 
confidence  interval (CI).  The accuracy,  sensitivity, 
specificity  with 95%CI were also  analyzed using the 
receiver operating characteristic (ROC)  curve  to find 
the best cut-off points of the time interval.

R E S U L T S
There were 1,129 patients with acute ischemic 
stroke, 268 patients were  in stroke fast track 
patients  and 88 patients received thrombolytic 
drugs within 270 minutes; 51 in the  delayed group 
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Table 3. Times intervals Table 3. Times intervals Table 3. Times intervals Table 3. Times intervals 

Time interval-min
Delayed door to needle 

time (n=51)

Non-delayed door to 

needle time  (n=37)

P Value

Median (IQR)Median (IQR)

Onset to door 120 (85-155) 157 (120-189) 0.002

Door to evaluation 2 (0-7) 2 (0-5) 0.734

Door to laboratory 9 (5-14) 9 (7-11) 0.855

Door to imaging 24 (18-29) 20 (17-22) 0.024

Final test to needle 37 (34-46) 22 (15-25) <0.001

Door to needle 75 (68-84) 55 (48-58) <0.001

Onset to needle 202 (165-225) 213 (175-242) 0.323

Figure 2. Receiver operating characteristic (ROC) curve 
for final test to needle (FTN) time ability to predict the 
delay in thrombolysis administration

and 37 in the non-delayed group. The 
characteristics of these  88 patients are shown in 
Table  1. Most of them were  male with a median age 
of more than sixty years  old. Generally, their 
characteristics were similar. 
 The  number of patients  with intracerebral 
hemorrhage after thrombolysis  administration 

were more  in the non-delayed group (Table 2). 
There were  a similar numbers of death in both 
groups, a l l o f them died f rom severe 
sepsis.  
 From the analyzing of various time factors  
comparing between the  delayed and non-delayed 
group, it was  found that the former tended to have 
shorter OTD (P=0.002)  but longer DTI (P=0.024), 
longer FTN (P<0.001), and longer DTN (P<0.001) 
(Table 3). 
 From Table 4, it was found that longer OTD, 
DTI, and FTN were associated with the delay in 
thrombolysis administration (COR, 0.88; 95% CI, 
0.77 to1.00, P=0.043; COR, 1.07; 95% CI, 1.01 
to1.13, P=0.023; and COR, 1.22; 95% CI, 1.12 
to1.33, P<0.001, respectively)  from the univariable 
analysis. However, when the  three  periods were 
included in the binary logistic regression, it was 
found that only FTN was significantly associated 
with the delay in thrombolysis  administration 
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(AOR, 2.63; 95% CI, 1.33 to  5.18, P=0.005)  while 
OTD and DTI were not.
 When bringing the  FTN period to 
computing the ROC curve, it was found that the 
duration from 34 minutes  or more had prognostic 
performance  90.4% (95% CI, 84.2 to 96.5), 
sensitivity 76.5% (95% CI, 62.5 to 87.2)  and 
specificity  94.6% (95% CI, 81.8 to 99.3)  to predict 
the delay in thrombolysis administration (Figure 2).

D I S C U S S I O N

In acute ischemic stroke patients with indications 
for treatment and no contraindications  for the 
thrombolytic drug, the faster treatment indicate  the 
b e t t e r r e s p o n s e  a n d t h e  r e d u c t i o n o f 
complications. The present study found that the 
median DTN period was longer in the  delayed 
group, although OTD period was shorter in the 
delayed group. This might be  less eagerness  for 
those coming early in the present study. 
 In the  present study, FTN was the only 
factor found to be associated with the delay in 
thrombolysis administration. This might be due to 
the  fact that this  period is the time of the  decision 
to consider the  treatment which consists  of several 
sub-processes, such as neurologist consultation, 

giving information and requesting consent from 
patients and relatives before  prescribing the 
treatment. These  findings were similar to that of the 
previous cohort study from China in 2015 with 202 
patients  with acute ischemic stroke, from the linear 
regression it found that the  time  interval of FTN 
greater than or equal to 30 minutes was  associated 
the  delay in thrombolysis administration due to  the 
decision process  of patients and relatives being 
concerned about complications from treatment and 
high drug prices.14

 However, one retrospective  case review 
from the US in 2017 with 487 patients  with acute 
i s c h e m i c s t r o ke  w i t h t h e  t h r o m b o l y s i s 
administration it found that the delay  of 
thrombolysis administration was associated with 
the  delayed imaging.15 Moreover, it also found that 
DTI more  than 25 minutes  was found in about half 
of the  patients.15  Nonetheless, no study has  been 
made to describe the appropriate  time of FTN for 
prompt thrombolysis administration. 
  The  limitation of the  present study 
included its  retrospective  in nature. Thus, potential 
several sub-processes  causes of the delayed FTN 
were unable to unretrievable.  Therefore, the 
further study should focus  on the process  in the FTN 
period such as  a final test to doctor decision, final 

Table 4. The association between time intervals and the delay in thrombolysis administration.Table 4. The association between time intervals and the delay in thrombolysis administration.Table 4. The association between time intervals and the delay in thrombolysis administration.

Variables
Crude odds ratio

 (95% confidence interval)

Adjusted odds ratio 

(95% confidence interval)

Onset to door-min 0.88 (0.77-1.00) 0.98 (0.95-1.02)

Door to imaging-min 1.07 (1.01-1.13) 0.93 (0.69-1.25)

Final test to needle-min 1.22 (1.12-1.33) 2.63 (1.33-5.18)
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test to the patients' and relatives' decision, final 
test to drug preparation. It will determine the 
specific time  interval that causes  the delay in 
thrombolysis administration. This  study was done 
in the only one tertiary hospital with the availability 
of support systems of diagnosis  and treatment. 
Degree of generalization is, hence, limited

    In conclusion, the FTN period of less than 34 
minutes  was associated with prompt thrombolytic 
administration. Further research with a larger 
sample  and prospective  in nature to  confirm our 
findings  is needed. Detail of sub-process of FTN 
should be  verified for a better understanding of our 
care delivery. 

This study can be  accomplished with  information from the  Computer Center of Khon Kaen Hospital. Thank you to all emergency physicians  who 
provided the  opportunity and time  to  conduct research. I would  like  to  thank  Ms. Sri La  Wong, who  helped to  find information  and  deliver 
relevant documents, and research staff at Khon Kaen Hospital for making this research work as smooth as possible.

COMPETING INTERESTS: This study has no competing on interest.
FUNDING:None

A C K N O W L E D G M E N T S  &  D E C L A R A T I O N

R E F E R E N C E S

1. Campaign W. Facts  and Figures  -  World 
S t r o k e  C a m p a i g n [ I n t e r n e t ] . 
Worldstrokecampaign.org.2017 [cited 7 
November 2017]. Available  from:http://
www.worldstrokecampaign.org/learn/
factsand-figures.html
2. The  National Institute  of Neurological 
Disorders  and  Stroke  rt-PA Stroke  Study 
Group. Tissue  plasminogen  activator for 
acute  ischemic stroke. N  Engl J Med. 
1995;333:1581–1587.
3. Marler JR, Tilley BC, Lu  M, Brott TG, Lyden 
PC, Grotta  JC, Broderick JP, Levine  SR, 
Frankel MP, Horowitz  SH, Haley EC Jr, 
Lewandowski CA, Kwiatkowski TP. Early 
stroke  treatment associated  with better 
outcome: the  NINDS rt-PA stroke  study. 
Neurology. 2000;55:1649–1655.
4. Clark WM, Albers GW, Madden  KP, 
Hamilton S;Thrombolytic Therapy in  Acute 
Ischemic Stroke  Study Investigators. The 
rtPA (alteplase) 0-  to  6-hour acute  stroke 
trial, part A (A0276g): results of a  double-

blind, placebo-controlled, multicenter 
study. Stroke. 2000;31:811–816.
5. Hacke  W, Donnan  G, Fieschi C, Kaste  M, 
von Kummer R, Broderick JP, Brott T, Frankel 
M, Grotta  JC, Haley EC Jr, Kwiatkowski T, 
Levine SR, Lewandowski C, Lu  M, Lyden  P, 
Marler JR, Patel S, Tilley BC, Albers  G, 
Bluhmki E, Wilhelm M, Hamilton S; 
ATLANTIS  Trials Investigators; ECASS Trials 
Investigators; NINDS  rt-PA Study Group 
Investigators. Association  of outcome  with 
early stroke  treatment: pooled  analysis  of 
ATLANTIS, ECASS, and NINDS rt-PA stroke 
trials. Lancet. 2004;363:768–774.
6. Jauch E, Saver J, Adams H, Bruno  A, 
Connors  J, Demaerschalk B et al. Guidelines 
for the  Early Management of Patients With 
Acute  Ischemic Stroke: A Guideline  for 
Healthcare  ProfessionalsFrom  the  American 
Heart Associat ion/American Stroke 
Association. Stroke. 2013;44(3):870-947.
7. Ahmed  N, Wahlgren N, Grond M, 
Hennerici M, Lees  KR, Mikulik R, et al.; SITS 
investigators. Implementation and outcome 

of thrombolysis with alteplase  3–4.5 h after 
an  acute  stroke: an updated  analysis  from 
SITS-ISTR. Lancet Neurol. 2010; 9:866–874. 
8. Adeoye  O, Hornung R, Khatri P, 
Kleindorfer D.  Recombinant tissue-type 
plasminogen activator use  for ischemic 
stroke  in the  United States: a  doubling  of 
treatment rates  over the  course  of 5 
years.Stroke. 2011; 42:1952–1955.
9. Fonarow GC, Smith  EE, Saver JL, Reeves 
MJ, Bhatt DL, Grau-Sepulveda  MV, Olson 
DM, Hernandez  AF, Peterson ED, Schwamm 
LH. Timeliness  of tissue-type  plasminogen 
activator therapy in acute  ischemic stroke: 
patient characteristics, hospital factors, and 
outcomes  associated with door-to-needle 
times within  60  minutes. Circulation. 2011 
Feb 22;123(7):750-8.
10. Köhrmann  M, Schellinger PD, Breuer L, 
Dohrn M, Kuramatsu JB, Blinzler C, Schwab 
S, Huttner HB. Avoiding in hospital delays 
and  eliminating  the  three-hour effect in 
thrombolysis  for stroke. International 
Journal of Stroke. 2011 Dec;6(6):493-7.

http://www.worldstrokecampaign.org/learn/factsand-figures.html
http://www.worldstrokecampaign.org/learn/factsand-figures.html
http://www.worldstrokecampaign.org/learn/factsand-figures.html
http://www.worldstrokecampaign.org/learn/factsand-figures.html
http://www.worldstrokecampaign.org/learn/factsand-figures.html
http://www.worldstrokecampaign.org/learn/factsand-figures.html


T h e  C l i n i c a l  A c a d e m i a

43

11. Mikulík R, Kadlecová  P, Czlonkowska  A, 
Kobayashi A, Brozman M, Švigelj V, Csiba  L, 
Fekete  K, Korv J, Demarin V, Vilionskis A. 
Factors  influencing  in-hospital delay in 
treatment with intravenous thrombolysis. 
Stroke. 2012 Jun;43(6):1578-83.
12. Van Schaik SM, Scott S, de  Lau LM, Van 
den Berg-Vos  RM, Kruyt ND. Short door-to-
needle  times in acute  ischemic stroke  and 
prospective  identification  of its delaying 
factors. Cerebrovascular diseases  extra. 
2015;5(2):75-83.

13. Mohedano  AI, Pastor AG, Arratibel AG, 
García  PS, Otero  FD, Delgado  FR, Rubio  RD, 
González AM, Alen  PV, Bullido  YF, Osorio  JV. 
Factors  associated with in-hospital delays in 
treating acute  stroke  with intravenous 
thrombolysis  in  a  tertiary centre. Neurología 
(English Edition). 2016 Sep 1;31(7):452-8.
14. Qiang H, Qing-feng  M, Juan  F, Wei-yang 
C, Jian-ping  J, Hai-qing  S, Hong C, JianWu. 
Factors  Associated with In-Hospital Delay 
inIntravenousThrombolysis  for Acute 

Ischemic Stroke: Lessons  from China. 
PLoSONE. 2015;10(11):1-9.
15. Ashkan M, Jordan D, Navdeep SL, 
Hamidreza  RO, Christopher D, Peyman  S, 
Marilou C, Annemarie  C, Deborah  AS, David 
J, Elad  IL, Robert NS. Delays in  door-to-
needle  time  for acute  ischemic stroke  in the 
emergency department: A comprehensive 
stroke  center experience. Journal of the 
Neurological Sciences. 2017;376:102–105.




