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Short Communication

Extension of the Therapeutic Time Window 
for Intravenous Thrombolysis Should Not 
Lead to Prolongation of Door-to-Needle 
Time

Rozšíření terapeutického časového okna pro intravenózní 
trombolýzu by nemělo vést k prodloužení „door-to-needle time“ 
intervalu

Abstract
Background: The results of the ECASS III trial and the January 2009 update of the ESO guidelines 
have permitted extension of the therapeutic time window for intravenous thrombolysis (IVT)  
from 3 to 4.5 hours after stroke onset. Although the “time is brain” rule remains valid, 
prolongation of the door-to-needle time (DNT) interval may occur. Our aim was to compare 
DNT before and after extension of the therapeutic window. Methods: Sex and age, initial 
stroke severity (assessed using NIHSS), DNT, and pre-treatment blood pressure (PBP) were 
observed in two groups of consecutive stroke patients treated within a window of 3 hours 
(Group 1 – year 2008) and 4.5-hours (Group 2 – year 2009). Results: The sets consisted of 
50 (Group 1) patients (27 males, mean age 69.3 ±10.8 years) and 52 (Group 2) patients 
(31 males, mean age 68 ±9.2 years). No differences were found in sex and age, initial NIHSS, 
DNT (p = 0.695) and PBP. No association was found between DNT and either stroke severity 
or age in the two groups. Conclusion: In our centre, DNT interval was not prolonged after 
the extension of IVT therapeutic time window in the year 2009 and was not dependent on 
stroke severity or patient age.

Souhrn
Východiska: Výsledky studie ECASS III a následná aktualizace doporučení European Stroke 
Organization z ledna 2009 umožnily rozšíření terapeutického časového okna pro systémovou 
trombolýzu (IVT) ze 3 na 4,5 hodiny od vzniku iktu. Přesto, že je stále platné rčení „time is 
brain“, mohlo by po rozšíření terapeutického okna docházet k prodloužení tzv. door-to- 
-needle time (DNT) intervalu. Našim cílem bylo srovnat DNT před a po rozšíření terapeutic-
kého okna pro IVT. Soubor a metodika: Pohlaví, věk, iniciální tíže iktu (ve škále NIHSS), DNT 
a krevní tlak (TK) před podáním IVT byly srovnány mezi skupinou pacientů léčených IVT do 
3 hod (Skupina 1 – rok 2008) a do 4,5 hod (Skupina 2 – rok 2009). Výsledky: Skupinu 1 
tvořilo 50 pacientů (27 mužů, průměrný věk 69,3 ± 10,8 let), Skupinu 2 pak 52 pacientů 
(31 mužů, průměrný věk 68,0 ± 9,2 let). Mezi skupinami nebyl nalezen rozdíl v pohlaví, 
věku, iniciálním NIHSS, DNT (p = 0,695) a TK před podáním IVT. Nebyl také nalezen žádný 
vztah mezi DNT a iniciální tíží iktu a věkem v obou skupinách. Závěr: V našem centru nedošlo 
k prodloužení DNT po rozšíření teraputického okna pro IVT v roce 2009. Současně nebyl DNT 
závislý na iniciální tíži iktu nebo věku pacienta.
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Introduction
The results of the ECASS III trial [1] and 
the January 2009 update of the Euro-
pean Stroke Organization (ESO) guideli-
nes [2] allowed the extension of the the-
rapeutic time window for intravenous 
thrombolysis (IVT) from 3 to 4.5 hours 
after stroke onset. Nevertheless, this 
substantial prolongation of time win-
dow should not lead to the extension 
of the door-to-needle time (DNT) in re-
spect of the still-valid “time is brain” 
concept. A meta-analysis of six rando-
mized studies with IVT administered wi-
thin 6 hours of stroke onset showed that 
the earlier IVT was performed, the better 
was the outcome [3].

The aim was to compare DNT before 
and after the official extension of the IVT 
therapeutic window.

Subject and methods
In a retrospective single-centre study, the 
sample group consisted of 102 acute IS 
patients treated with IVT in the years 2008 
and 2009 at our stroke centre, which has 
a catchment area with a total of appro-
ximately 700 thousand people [4]. IVT 
was performed within 3 hours in the year 
2008 [5], and was prolonged to 4.5 hours 
at the beginning of the year 2009 in ac-
cordance with revised ESO guidelines [2].

All patients were admitted to the 
emergency department (ED) of our hos-
pital and routine data gathered on en-
trance: blood pressure, electrocardio
gram, and blood samples (standard 
coagulation panel, blood count and 
serum glycaemia). Clinical status was 
evaluated using the National Institutes 
of Health Stroke Scale (NIHSS) assessed 
by a certified neurologist. A brain-ima-
ging examination followed immediately. 
All patients then underwent standard 
IVT directly at ED.

For the purposes of this analysis, pa-
tients were divided into two groups: 
Group  1 (year 2008; patients treated 
within 3 hours of stroke onset); and 
Group  2 (year 2009; patients treated 
within 4.5  hours of stroke onset). Sex 
and age, initial stroke severity, DNT and  
onset-to-arrival (OAT) intervals, admis-
sion and pre-treatment systolic blood 
pressure (SBP) were recorded in both 
groups. The relationship between the 
DNT and the OAT was analyzed to assess 
any possible negative correlation that 

might lead to undesirable prolongation 
of DNT in the case of very early patient 
arrival to the hospital.

SPSS software, version 15.0 (SPSS Inc., 
Chicago, USA) was used for the statis-
tical analysis. The chi-square test was 
used for group comparison between the 
sexes. The Mann-Whitney test was used 
for group comparison (between the years 
2008 and 2009) of baseline NIHSS, pre-
treatment SBP, DNT and OAT intervals. 
Spearman‘s correlation analysis was used 
for the assessment of the relationship 
between DNT, age and initial stroke seve-
rity and also for the assessment of the re-
lationship between DNT and the OAT in-
tervals. Student‘s t-test was used for the 
comparison of age and admission SBP in 
the two groups.

Results
Group 1 numbered 50 and Group 2 
numbered 52, all of them acute is-
chemic stroke patients; demographic 
and baseline characteristics are shown 
in Table 1. No significant differences 
between the groups were found in sex 

(p = 0.567) and age (p = 0.184) distri-
bution, initial NIHSS value (p = 0.867), 
in DNT (p = 0.695), and OAT (p = 0.350) 
intervals (Table 1). There was a  signifi-
cant difference in the admission SBP 
between the groups (p = 0.001), but no 
difference was found in the pre-treat-
ment SBP (Table 1). No interdependence 
was found between DNT and either ini-
tial stroke severity (r = 0.218; r = 0.161) 
or age (r = 0.0017; r = 0.055) in the two 
groups. No significant interdependence 
was found between DNT and OAT in 
Group 1 (r = –0.206; p = 0.152) (Fig. 1). 
In Group 2, a  slight significant positive 
correlation was found between DNT 
and OAT (r = 0.282; p = 0.042) (Fig. 2). 
Nine (17.3%) patients were treated wi-
thin 3 hours in the year 2009 (Table 1). 
Mean DNT was 47.4 ±7.5  min with 
a median of 45 min in these patients; it 
did not differ from DNT in either group. 
In the year 2008, four patients (8%) 
had DNT >60 min with a mean DNT of 
68 ±6.2 min and eight patients (15.3%) 
had a mean DNT of 73 ±5.4 min in the 
year 2009.
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Fig. 1. Relationship between door-to-needle time and onset-to-arrival time in 
Group 1. 
DNT – door-to-needle time, OAT – onset-to-arrival time
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Discussion
The results of the study showed no sig-
nificant change in DNT after the exten-
sion of therapeutic time window for IVT 
at the beginning of the year 2009. Al-
though the “time is brain” dogma re-

mains valid, one may expect a tendency 
to prolong DNT after the extension of 
the therapeutic time window for IVT. Pa-
radoxically, earlier patient hospital arri-
val may be associated with delayed t-PA 
administration [6] and could be a poten-

tial reason for DNT prolongation. Lon-
ger pre-hospital journeys from more 
distant places, which the extended win-
dow now allows, may also contribute 
to this prolongation. During such lon-
ger pre-hospital transportation, patients 
may develop greater clinical and circu-
lation instability. In some cases, the cli-
nical worsening manifests as, for exam-
ple, vomiting, which may require longer 
stabilization before brain imaging. In 
contrast, a more urgent approach may 
be expected in younger patients and in 
patients with severe strokes [7]. Never-
theless, no relationship was observed 
between DNT and either age or initial 
stroke severity in this study.

Our finding of a slight significant po-
sitive correlation between DTN and OAT 
in the year 2009 might be explained by 
a higher number of clinically and hae-
modynamically unstable patients trans-
ferred from more distant places after the 
extension of the IVT therapeutic win-
dow. These patients required longer cli-
nical stabilization before brain imaging. 
Vomiting and agitation, with insuffici-
ent cooperation leading to pharmacolo-
gical sedation, all consumed time before 
imaging. Patients also required more 
aggressive treatment of arterial hyper-
tension before the IVT administration. 
All of this supports significantly higher 
mean SBP on admission in the year 2009 
(Table 1).

The relatively low number of patients 
treated with IVT beyond 3 hours in the 
year 2009 (Table 1) reflects the generally 
low number of potential candidates for 
treatment between 3 and 4.5 hours, as 
also recorded in the ECASS III trial, where 
821 patients were enrolled over more 
than four years from 130 sites in 19 Euro-
pean countries [1].

In the authors’ opinion, every centre 
performing IVT within a prolonged time 
window should assess DNT and, in the 
event of its prolongation, take measures 
to shorten it, which may lead to impro-
vement in the care of acute stroke. No 
significant change of DNT after exten-
sion of the IVT therapeutic window may 
be considered a marker for a well organi-
zed system of hospital IVT management. 
In our institution, a  special education 
program was undertaken to avoid possi-
ble prolongation of DTN after the exten-
sion of therapeutic time window for IVT.
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Fig. 2. Relationship between door-to-needle time and the onset-to-arrival time 
in Group 2. 
DNT – door-to-needle time, OAT – onset-to-arrival time

Table 1. Patient demographics and baseline characteristics.

2008 2009 p
n 50 52

males 27 (54.0%) 31 (59.6%) 0.567

age (years, mean ±SD) 69.3 ±10.8 68.0 ±9.2 0.184

Baseline NIHSS
median 10.0 10.0 0.867

mean ±SD 11.4 ±6.5 11.4 ±6.1

door-to-needle time (min) 45.9 ±8.6 48.8 ±12.2

- median 46 45 0.695

onset-to-arrival time (min) 102.0 ±26.6 107.4 ±41.5

- median 108 110 0.436

number of patients treated after 3 hours 0 9 (17.3%)

admission SBP (mean ±SD) 164.6 ±18.4 178.0 ±20.7 0.001

pretreatment SBP (mean ±SD) 154.6 ±13.2 156.7 ±15.2 0.425

NIHSS – National Institute of Health Stroke Scale, SBP – systolic blood pressure
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Two study limitations should be men-
tioned: single centre study design and 
a relatively low number of patients in the 
two groups drawn from the catchment 
area.

Conclusion
In this study, DNT interval was not prolon-
ged after the extension of the IVT thera-
peutic time window at the beginning of 
the year 2009 and was not dependent on 
either initial stroke severity or patient age.
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