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Dear Sir:

Data from clinical practice show that median door-to-needle
time (DNT) for intravenous thrombolysis (IVT) remains around
60 minutes.' However, many reports documented that hospital
logistics could be substantially streamlined and DNT shortened
below 30 minutes.? Given Czech stroke care reform, many
stroke centers have recently been changing their logistical
pathways with the aim to initiate IVT quicker than before.®
Several stroke centers introduced one-stop management,
which means that all suspected acute ischemic stroke (AIS)
patients are admitted directly to the computed tomography
(CT) room and IVT is initiated on the CT table. As a conse-
quence, our national data show that some hospitals were able
to reach an extremely short DNT, while others were not. The
aim of this nationwide study was to understand how logistical
pathways are being used, and how they impact quality of pa-
tient care as measured by DNT.

This is a nationwide prospective study combining hospi-
tal-level data from a questionnaire and patient-level data from
the Safe Implementation of Treatments in Stroke (SITS) registry
from January 2017 to March 2018 to define differences in lo-
gistical pathways for IVT between stroke centers, and to ana-
lyze the impact of such differences on DNT. A description of
the questionnaire, collection of data on DNT from the SITS reg-
istry and statistical analysis is shown in the Supplementary
methods.>*”

All 45 stroke centers in the Czech Republic responded. Of
these, six centers reported one reorganization and two centers
reported two reorganizations in their acute stroke care. During
the study period, four centers introduced one-stop manage-
ment and following differences in median DNT before versus
after introduction of one-stop management were reported: 30
minutes vs. 17.5 minutes, 30 minutes vs. 28.5 minutes, 30
minutes vs. 20 minutes, and 45 minutes vs. 28 minutes. The
change of proportion of patients with DNT <20 minutes in
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these centers is shown in the Supplementary Table 1. Thus, 55
center-datasets were included in the analysis. Altogether,
5,889 patients were treated with IVT in the study period and
had available DNT in the SITS registry. Median DNT <20 min-
utes was achieved in 12 (22%) centers. Overall, 18 (33%) cen-
ters reported direct patient admission to CT room, 26 (47%)
admission to emergency department, and 11 (20%) to out-pa-
tient office. Notably, median DNT was 20 minutes (interquartile
range [IQR], 18 to 26) in centers without any transfers, 28
minutes (IQR, 22 to 30) with one transfer and 37 minutes (IQR,
30 to 43) with two transfers before initiation of IVT. Data on
stroke logistics stratified based on the place of admission are
shown in Supplementary Table 2.

Our study investigated current practice in logistics of VT in a
nationwide sample in the Czech Republic, a country with a
large number of thrombolytic treatments and a median nation-
al DNT of only 28 minutes in 2017 to 2018. During this period,
all stroke centers already met the target of 60 minutes recom-
mended by the most recent guidelines® and this happened re-
gardless of differences in stroke pathways. Within the short
national DNT, there were still differences in the DNT between
stroke centers, with approximately one-fifth of hospitals
achieving ultrashort median DNT <20 minutes. Logistical path-
ways in stroke centers have been substantially restructured in
many stroke centers allowing direct transport of AIS patients
into CT room. Such change increased proportion of patients
with DNT <20 minutes from 28% to 54%. We found that in
one-third of stroke centers AIS patients were still transferred
two times within a hospital before initiation of IVT which re-
sulted in nearly doubled DNT compared to hospitals where pa-
tients were admitted directly to the CT room and treated on
the CT table (37 minutes vs. 20 minutes).

The limitations of our study are inherent to a survey based
on a questionnaire. We cannot exclude that there might have
been some inaccuracies in reported data. However, all stroke
centers collect data on all patients treated with IVT and these
data are reported monthly to the Czech Stroke Society and an-
nually to the Ministry of Health. It is also unlikely that hospi-
tals would have provided an incorrect description of their usual
logistical pathway, although this pathway does not necessarily
apply to all cases. Furthermore, safety and efficacy of ultrafast
delivery of recombinant tissue plasminogen activator needs to
be documented and is a subject of our ongoing analysis. Appli-
cability of direct transports to CT room is possible only in those
countries, which have well functioning emergency medical
service (EMS) and a network of stroke centers with adequate
capacities and training. In the Czech Republic, EMS always
transfers AIS patients to neurologists and there are no legal
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barriers for direct transfers to CT rooms. As at least one previ-
ous study demonstrated national median DNT of 25 minutes,’
our results are independent from specifics of one country's
health care system and should be thus generalizable also to
other countries. In our study we demonstrated benefits of di-
rect transport to CT rooms but it is also possible to transfer pa-
tients directly to an angio-suite. Such logistics was not report-
ed in our country. Although previous reports documented
shortened door-to-groin time for mechanical thrombectomy,
generalizability could be even more challenging especially due
to technical requirement for angiograms, and availability of in-
terventional team in short time manner.®

In conclusion, one-third of hospitals nationally adopted one-
stop management of IVT on the CT table and this approach
provided thrombolytic treatment faster than any other mode of
logistics.

Supplementary materials

Supplementary materials related to this article can be found
online at https://doi.org/10.5853/j0s.2021.00878.
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Supplementary methods

Questionnaire

The questionnaire inquired about in-hospital logistical process-
es preceding application of intravenous thrombolysis (IVT) dur-
ing the study period. Prior to the study, the questionnaire was
approved by the Czech Stroke Society (formally Cerebrovascu-
lar Division of the Czech Neurologic Society). The questionnaire
assessed prenotification, place of admission where patients are
brought by an ambulance within hospital (computed tomogra-
phy [CT] room, emergency department [ED] or out-patient of-
fice), number of transfers, drawing blood, and other examina-
tions before initiation of thrombolytic treatment, imaging pro-
tocol before initiation of IVT (noncontrast computed tomogra-
phy [NCCT] vs. NCCT and computed tomography angiography
[CTA] vs. NCCT, CTA and computed tomography perfusion [CTP],
respectively), and place where IVT is initiated (ED, on the CT ta-
ble, etc.).

A transfer was defined as transport from one place in the
hospital to another place even if places were close to each
other (e.g., admission to ED and transport to CT scanner, even if
CT scanner was within ED, was counted as one transfer). Blood
draw in our study meant that a stroke team drew a blood sam-
ple without waiting for the results (if not indicated). Other ex-
aminations preceding initiation of IVT were defined as physical
examination (except for neurological examination), performing
electrocardiogram or urinary catheter insertion. A reorganizati-
on was defined as a change in steps preceding initiation of IVT
assessed by the questionnaire.

All stroke centers in the Czech Republic were asked to par-
ticipate by email. If a stroke center did not respond within 3
months, the email was re-sent. After an additional 3 months
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there was no response from four centers, and seven centers
provided incomplete data. From these 11 centers, complete
data were obtained after repeated requests and phone calls.

Safe Implementation of Treatments in Stroke
registry

Data on door-to-needle time (DNT) for each patient were ob-
tained from the Safe Implementation of Treatments in Stroke
(SITS) registry. If a center reported a reorganization of acute
stroke care, DNT was calculated separately for each time peri-
od. DNT was defined as the time from hospital arrival to the
initiation of IVT. In the Czech Republic, DNT has been prospec-
tively collected for each patient in different registries (SITS and
Registry of Stroke Care Quality [RES-Q]) and also annually re-
ported to the Ministry of Health as summary statistics.

The SITS-Monitoring Study was approved by the Ethics Com-
mittee of the Karolinska Institute in Stockholm. Analysis of the
data from the SITS registry was approved by St. Anne's Univer-
sity Hospital Ethics Committee. Informed consent was not re-
quired because data were collected as part of an audit of clini-
cal care.

Statistical analysis

The outcome for the analysis was DNT <20 minutes, this cutoff
was chosen based on previously published data.>*’ Relation-
ships between DNT <20 minutes and all variables were ana-
lyzed using the Kruskal-Wallis test for numerical parameters
and the chi-square test for nominal and categorical parame-
ters. Centers were stratified according to place of admission
and number of transfers. All statistical analyses were per-
formed using IBM SPSS Statistics software version 23 (IBM Co.,
Armonk, NY, USA).
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The proportion of patients with DNT <20 minutes in the centers before and after the introduction of one-stop management

All patients with DNT <20 minutes  DNT <20 minutes minutes before reorganization DNT <20 minutes after reorganization

Center 1, N 186 (44) 80 (34) 106 (57)
Center 2, N 25(17) 19 (14) 6(38)
Center 3, N 31(34) 26 (32) 5 (56)
Center 4, N 0(0) 0(0) 0(0)

Values are presented as number (%).
DNT, door-to-needle time.

Stroke logistics in centers according to place of admission

Variable CT room (n=18) Emergency department (n=26) Out-patient office (n=11)
DNT (min) 22 (18-26) 30 (25-35) 30 (24-39)
DNT <20 minutes 9 (50) 2(8) 1(9)
Prenotification 18 (100) 22 (85) 10 (91)
No. of transfers

None 16 (89) 0(0) 0(0)

1 2(n) 14 (54) 5 (45)

2 0(0) 12 (46) 6 (55)
Blood draw 14 (78) 24(92) 8(73)
Other examinations 3(17) 15 (58) 2(18)
Imaging protocol

NCCT 4(22) 7(27) 2(18)

NCCT+CTA 12 (67) 17 (65) 7 (64)

NCCT+CTA+CTP 2 (11) 2(8) 2(18)

IVT on CT table 16 (89) 14 (54) 5 (45)

Values are presented as median (interquartile range) or number (%).
CT, computed tomography; DNT, door-to-needle time; NCCT, noncontrast computed tomography; CTA, computed tomography angiography; CTP, computed
tomography perfusion; IVT, intravenous thrombolysis.
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