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Abstract

Background: The latest therapies for stroke are time-sensitive and require the implementation of care protocols.

Objective: To analyze the results of the implementation of a code stroke protocol.

Methodology: Quantitative and retrospective analysis of all cases with cerebrovascular disease admitted in the emergency
room of a Portuguese hospital, from 2010 to 2016 (7 = 1200). Demographic data, times for stroke care, comorbidities, and
other clinical variables were collected. All activations of the protocol were studied using electronic records.

Results: The patients showed 63.0% ischemic stroke, 17.2% of hemorrhagic stroke, and 19.8% of transient ischemic attacks.
The code stroke protocol covered 37.3% (1 = 282) of the ischemic stroke cases, performing fibrinolysis in 18.4% ( = 52)
of these patients. The mean door-to-needle time was 69.5 minutes. In patients who underwent fibrinolysis, neurological
improvements were significant (p < 0.05).

Conclusion: There was a high rate of activation of the code stroke protocol, but only 52 patients underwent fibrinolysis.
Age, comorbidities, and high rate of rural origin of patients may have influenced the therapeutic window and the inclusion/

exclusion criteria for fibrinolysis.
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Resumo

Enquadramento: No acidente vascular cerebral (AVC), as
terapéuticas recentes sio tempo-dependentes e requerem
a implementacao de protocolos de atendimento.
Objetivo: Analisar os resultados da implementacio de
um protocolo de Via Verde (VV) do AVC.
Metodologia: Andlise quantitativa e retrospetiva de todos
os casos com doenga cerebrovascular admitidos num
servigo de urgéncia de um hospital portugués, desde
2010 a 2016 (2 = 1200). Foram recolhidos dados so-
ciodemogréficos, tempos assistenciais, comorbilidades e
outras varidveis clinicas. Através dos registos eletrénicos,
estudaram-se todas as ativagoes do protocolo.
Resultados: Os doentes apresentavam: 63,0% AVC is-
quémico, 17,2% AVC hemorrdgico e 19,8% acidente
isquémico transitério. A VV cobriu 37,3% (7 = 282) dos
casos de AVC isquémico, realizando fibrindlise 18,4% (n
= 52) desses doentes. O tempo médio porta-agulha foi de
69,5 minutos. Nos doentes fibrinolisados registaram-se
melhorias neurolégicas significativas (p < 0,05).
Conclusao: Obteve-se uma taxa elevada de ativacio da
VV, mas apenas 52 doentes realizaram fibrindlise. A ida-
de, a comorbilidade, ¢ a elevada procedéncia rural dos
pacientes poderio ter influenciado a janela terapéutica e
os critérios de inclusio/exclusio para fibrindlise.

Palavras-chave: acidente vascular cerebral; servico hos-
pitalar de emergéncia; fibrindlise; via verde do acidente
vascular cerebral
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Resumen

Marco contextual: En el accidente cerebrovascular
(ACV), las terapias recientes dependen del tiempo y
requieren la implementacién de protocolos de atencién.
Objetivo: Analizar los resultados de la implementacién
de un protocolo cédigo ictus de ACV.

Metodologia: Andlisis cuantitativo y retrospectivo de
todos los casos de enfermedad cerebrovascular ingresados
en un servicio de urgencias de un hospital portugués entre
2010 y 2016 (7 = 1200). Se recogieron datos sociode-
mograficos, tiempos de atencién, comorbilidades y otras
variables clinicas. Todas las activaciones del protocolo se
estudiaron a través de registros electrénicos.
Resultados: El 63,0% de los pacientes presenté ACV
isquémico, el 17,2% ACV hemorrégico y el 19,8%
accidente isquémico transitorio. El protocolo cédigo
ictus cubrié el 37,3% (7 = 282) de los casos de ACV
isquémico, y se realizé fibrindlisis en el 18,4% (n = 52)
de estos pacientes. El tiempo medio de puerta-aguja fue
de 69,5 minutos. Se registraron mejoras neuroldgicas
significativas (p < 0,05) en pacientes en fibrindlisis.
Conclusién: Se obtuvo una elevada tasa de activacién
del protocolo cédigo ictus, pero solo 52 pacientes se
sometieron a fibrindlisis. La edad, la comorbilidad y la
elevada procedencia rural de los pacientes pueden haber
influido en la ventana terapéutica y en los criterios de
inclusion/exclusién para la fibrindlisis.

Palabras clave: accidente cerebrovascular; servicio de
urgencia en hospital; fibrindlisis; cédigo ictus
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Introduction

Stroke, or cerebrovascular accident (CVA), is a
significant cause of death and disability across
the world.

Based on the knowledge on cerebrovascular
diseases (CVD), current recommendations hi-
ghlight the control of cardiovascular risk factors
(CVREF), the understanding of warning signs,
the increase of stroke units, the reinforcement
of the training of health professionals, and the
implementation of emergency protocols in the
pre- and intra-hospital stages, usually designa-
ted as code stroke (Jauch et al., 2013).

The main objective of the code stroke protocol
is that all ischemic stroke victims arrive at a
hospital in time and have quick access to a
definitive diagnosis and, in eligible cases, to
reperfusion treatment (Jauch et al., 2013).
The pharmacological reperfusion in ischemic
stroke, using intravenous administration of
tissue plasminogen activator (IV tPA), reduces
mortality and improves functional recovery. Its
benefits are well documented in the literature,
thus constituting an intervention supported by
a grade-A level of evidence (Jauch etal., 2013).
Fibrinolysis aims to improve or restore the ce-
rebral blood flow through recanalization and
reperfusion of ischemic tissue (Alonso Lecina-
na et al., 2014). However, the effectiveness of
this treatment is time-dependent, as it should
not exceed the 4.5-hour therapeutic window
after the onset of symptoms, the moment from
which the risks outweigh the benefits (Catanese,
Tarsia, & Fisher, 2017).

Many variables can influence the therapeutic
window, such as the lack of warning signs of
stroke by part of the population, the difficulty
in engaging the emergency services, the poor
accessibility to health services, or the hustle
of the intra-hospital procedures (Jauch et al.,
2013).

In this last aspect, it is recommended that pa-
tients who undergo intravenous fibrinolysis do
it with mean door-to-needle times below 60
minutes (Alonso Lecifana et al., 2014). In this
way, a medical-surgical emergency room (ER)
should implement the code stroke according
to the national and international recommen-
dations, organizing efficient ways to receive,
evaluate, diagnose, treat, or transfer patients
with stroke. In Portugal, the code stroke pro-
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gram was implemented in 2005, to reduce
stroke-related mortality, which represented
97.6 per 100 000 inhabitants, with significant
regional variations (Silva & Gouveia, 2012).
A research overview was designed considering
the above mentioned clinical and organizational
issues, to analyze the results of the implemen-
tation of the code stroke protocol in the ER of
a hospital in northern Portugal from 2010 to
2016. This general objective was met, following
these specific objectives: i) to characterize the
sample in the sociodemographic variables; (ii)
to determine the percentage of ischemic stroke,
hemorrhagic stroke, and transient ischemic
attack (TTA); (iii) to evaluate the prevalence
of CVREF; iv) to calculate the rate of activation
of the code stroke protocol and the results of
fibrinolysis; v) to evaluate the times for stroke
care (door-to-doctor, door-to-examination,
and door-to-needle).

Background

Stroke is a medical emergency that requires
immediate treatment. In recent years, there
have been significant changes in the therapeutic
approach of CVD, particularly in ischemic
stroke. New treatments of recanalization (intra-
venous fibrinolysis, intra-arterial thrombolysis,
and endovascular thrombectomy) emerged for
neurological recovery and improvement in the
quality of life (Jauch et al., 2013).

However, these treatments are effective in a
very short period, and it was necessary to adapt
the health services to the new paradigm 7ime
is Brain (Alonso Lecifiana et al., 2014).

This adaptation was made using the code stroke
protocol, which can be activated in the pre- or
intra-hospital stages.

During the triage of the person with a suspected
stroke, the importance of the role of the nurse is
all too evident. It depends on the strict, quick,
and efficient activation of the intra-hospital
code stroke protocol, provided that the patient
presents at least one of the classic focal signs of
the Cincinnati Scale (arm drift, facial droop,
and slurred speech; Jauch et al., 2013; Pereira,
Guedes, Oliveira, & Martins, 2017).

The identification of the signs of the Cincinnati
Scale was the first stage of the decision-mak-
ing process, followed by the evaluation of the
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following inclusion criteria: age above 18 years
old; symptom onset for less than 4.5 hours;
and absence of prior dependence. In the event
of the activation of the code stroke, the triage
nurse should contact the neurologist so that
the code stroke care protocol can begin. Thus,
the identification of the Cincinnati symptoms
and the activation of the code stroke are fun-
damental and time-sensitive steps in the chain
of treatment of acute stroke.

After the activation of the code stroke, the
patient should be observed in the neurology
unit (or in Internal Medicine, in the case there
is no neurology) within the first 10 minutes
after contact made by the triage nurse. The
initial medical evaluation includes the general
physical examination, collecting the clinical
background, and the neurological exam, with
the application of the respective scales (Glasgow
Coma Scale and National Institutes of Health
Stroke Scale - NIHSS; Jauch et al., 2013). If the
initial medical examination does not confirm
the suspicion of ischemic stroke, the code stroke
is deactivated. If the suspicion is validated,
the time of onset of symptoms is recorded,
analytical tests of the protocol are conducted, a
12-lead electrocardiogram (ECG) is performed,
and the radiology service is contacted to exe-
cute the brain computed tomography (CT; Di-
recao-Geral da Satide, 2017). The door-to-CT
scan report time should not exceed 45 minutes
(Jauch et al., 2013). The CT scan report is,
therefore, urgent and mandatory, since it is
essential for the establishment of a diagnosis
and contributes to the screening of candidates
to fibrinolysis, excluding the existence of hem-
orrhage. Given its risk-benefit ratio, performing
fibrinolysis is a clinical decision, which should
meet the inclusion and exclusion criteria de-
scribed in the international guidelines (Jauch
et al., 2013; Powers et al., 2018).

The nurse has a fundamental role in the admin-
istration of fibrinolytic therapy and its contin-
uous surveillance and monitoring to prevent
complications (Cavalcante et al., 2011).

The fibrinolysis with tPA IV administration is
associated with improved long-term survival
and functional status after ischemic stroke. A
recently published study shows that, on average,
and for 10 years, a patient with thrombosis
lives about 1 year more than a similar patient
with no thrombosis (Muruet, Rudd, Wolfe,
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& Douiri, 2018). The same study refers to the
association between fibrinolysis and functional
independence, as measured by the Barthel In-
dex, for five years (Muruet et al., 2018).

In Portugal, studies on the evaluation of the
stroke care chain in the ER are scarce. Pereira
etal. (2017) conducted a study that analyzed
data from ALERT software about 864 stroke
patients admitted to an ER; however, its anal-
ysis focused more on the Manchester Triage
System, on the flowcharts, and the outcomes.
Nevertheless, the authors report a 14% rate
of activation of the code stroke, which they
classify as low and justify with the lack of re-
cords. Another study conducted in northern
Portugal, with a sample of 600 stroke patients,
found 48 cases of extra-hospital code stroke
activation and 50 cases of intra-hospital code
stroke activation, which represents a 16.3%
rate of overall activation. The same study also
concluded that the time elapsed between the
onset of first symptoms and the arrival at the
ER was, on average, 82 minutes (Moutinho,
Magalhaes, Correia, & Silva, 2013).

In other countries, the casuistry on the code
stroke is better documented. Taking Spain as an
example, a study carried out in the province of
Céceres found an activation rate of 31%, with
fibrinolytic treatment administered to 10.2%
of all patients with ischemic stroke (Espuela,
Gracia, Barriga, & Gutiérrez, 2010). Another
study performed in a hospital in the province
of Castellén found code stroke activation rates
of 37.9%, with fibrinolysis rates of 12.7% and
door-to-needle time of 59.7 minutes (Geff-
ner-Sclarsky et al., 2011).

Research Question

Are patients with acute ischemic stroke, to
whom the code stroke was activated, treated
with times for stroke care (door-to-doctor, do-
or-to-analysis, and door-to-needle) according
to international guidelines?

Methodology

An observational, retrospective study was con-
ducted to meet the proposed objectives.
The study was carried out in a medical-sur-
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gical ER of a hospital in northern Portugal,
which serves a resident population of 136,252
inhabitants, spread over a geographical area of
6608 km?.

The sample was composed of all the cases of
acute cerebrovascular disease admitted consecu-
tively to the ER from 1 January 2010 until 31
December 2016. Patients who were admitted
to the service with stroke in progress for more
than 24 hours were excluded from the research.
The data collection process began with reques-
ting to the I'T department a list of all patients
coded with the diagnosis of ischemic stroke,
hemorrhagic stroke, and TTA in the period
under analysis. Then, the study variables were
assessed using electronic records, considering
only the information relating to the first 24
hours of hospitalization. Data collection omit-
ted the identification of patients and was based
on a structured document which contained
sociodemographic, clinical, and context va-
riables. The variables studied are included in
the guidelines for the early treatment of acute
ischemic stroke (Jauch et al., 2013) and were
also analyzed in studies with similar objectives
to those of this study (Chen et al., 2014; Dalloz
et al., 2012; Espuela et al., 2010). The data
collection process was supervised by the service’s
management and by nursing professionals with
triage experience and knowledge of the esta-
blished protocols, aiming to minimize errors.
About the sociodemographic variables, there
was gender, age, and origin of the patients.
About clinical variables, the activation of the
code stroke was carried out in a yes/no dicho-
tomy and relates to the activation of the pro-
tocol by the triage nurse or by the services of
pre-hospital emergency care. Still, regarding
the clinical variables, the values glycemia, he-
art rate, and blood pressure in the first ER
evaluation were considered. The CVRF and
mortality within the first 24 hours were analy-
zed. Patients with ischemic stroke underwent
fibrinolysis, and others did not, with written
justification. The severity of symptoms before
and after fibrinolysis was assessed using the
scores obtained in the NIHSS scale before and
two hours after the treatment. The NIHSS is
a tool widely used in neurological care and
constitutes the primary standard for evaluating
and classifying the severity of a stroke (Lyden,
2017). The scale ranges from a minimum of
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0 points to a maximum value of 42. In the
service where this study was developed, and
according to international recommendations,
the inclusion criterion is thrombolysis patients
who present between five and 25 points on the
scale (Demaerschalk et al., 2016).

About the contextual variables, the patient’s ar-
rival time to the ER, the time of the first clinical
evaluation, the time of execution of laboratory
examinations, and the time of completion of
the fibrinolysis (in cases in which this treatment
was carried out) were researched. Thus, it was
possible to determine the door-to-doctor, do-
or-to-examination, and door-to-needle times.
Because of a lack of consistent and systematized
information, it was impossible to evaluate the
door-to-TAC report time.

This study obtained a favorable opinion of the
Ethics Committee, with registration number
006542. Anonymity, privacy, and confidentia-
lity of information collected were respected.
Because of its retrospective nature, this study
had no impact on the organization of care,
treatments, or physical integrity of patients.
After data collection, the information was en-
tered on a database created in the IBM SPSS
Statistics software, version 23.0. Procedures of
descriptive and inferential analysis were used.
For the quantitative variables, the mean and
standard deviation were measured, using the
ttest for independent samples and the ANOVA
test. The relation between qualitative variables
was assessed by the Chi-squared test. In all
tests, the results were analyzed for a confidence

interval of 95% (p < 0.05).

Results

Table 1 summarizes the results obtained for
the sociodemographic variables. Thus, from
January 2010 to December 2016, 1200 patients
with CVD were admitted to the ER and diag-
nosed with ischemic stroke (7 = 756; 63.0%),
hemorrhagic stroke (7 = 207; 17.2%), and TIA
(n=237; 19.8%).

The mean age was 77.4 years (+ 11.2 years) for
the total sample, patients with ischemic stroke
being older (p < 0.001). In the distribution by
gender, men are predominant, regardless of
the type of CVD. The patients lived mostly

in rural areas.

Results of the implementation of the code stroke protocolin a
Portuguese hospital

120



Table 1

Sociodemographic characteristics of patients

Patients Ischemic stroke Hemorrhagic TIA
(n =1200) (n=756) stroke (7 = 207) (n =237) ’

Age in yearsb 774 +11.2 78.6 +10.7 76.1+11.9 749 £11.5 <0.001*
Gender, 7 (%)

Female 542 (45.2%) 348 (46.0%) 92 (44.4%) 102 (43.0%) 0.703¢
Male 658 (54.8%) 408 (54.0%) 115 (55.6%) 135 (57.0%)

Origin, 7 (%)

Rural 962 (80.2%) 599 (79.2%) 167 (80.7%) 196 (82.7%) 0.495°
Urban 238 (19.8%) 157 (20.8%) 40 (19.3%) 41 (17.3%)

Note. TIA = transient ischemic attack; *ANOVA test; Pmean + standard deviation; “Chi-squared test.

Table 2 shows information on the CVRF and
other clinical variables, for the total sample and
disintegrated by type of CVD.

The most prevalent CVRF was hypertension
(HT), especially in patients with stroke (66.7%;
2 =0.036). The second most found risk factor
was dyslipidemia (30.3%). The third was the
background of diabetes mellitus (DM), a con-
dition that amounted to 26.5% of the partici-
pants. About atrial fibrillation (AF), this CVRF
was more frequent in patients with ischemic

stroke (25.4%; p = 0.042).

The patients with hemorrhagic stroke showed
significantly higher values of systolic blood
pressure (SBP), diastolic blood pressure (DBP),
and glycemia, with statistical significance (p <
0.05). Concerning the peripheral oxygen satu-
ration (SpO,), this group of patients obtained
the worst results (94.9 + 4.3%).

Early mortality (first 24 hours) included 29
cases of the total sample, reaching 0.9% in
ischemic stroke and 10.6% in the hemorrhagic
stroke. As it turns out, there were no deaths

by TIA.

Table 2
Background and clinical variables
Patients Ischemic stroke  Hemorrhagic stroke TIA .
(n = 1200) (n=756) (n = 207) (n = 237) ?
Background, n (%)
HT 776 (64.7%) 504 (66.7%) 118 (57.0%) 154 (65.0%) 0.036
DM 318 (26.5%) 200 (26.5%) 53 (25.6%) 65 (27.4%) 0.909
IHD 71 (5.9%) 42 (5.6%) 12 (5.8%) 17 (7.2%) 0.652
AF 279 (23.3%) 192 (25.4%) 36 (17.4%) 51 (21.5%) 0.042
Dyslipidemia 363 (30.3%) 232 (30.7%) 49 (23.7%) 82 (34.6%) 0.040
Obesity 155 (12.9%) 86 (11.4%) 32 (15.5%) 37 (15.6%) 0.116
Prior CVD 193 (16.1%) 128 (16.9%) 34 (16.4%) 31 (13.1) 0.367
Smoking 75 (6.3%) 39 (5.2%) 19 (9.2%) 17 (7.2%) 0.086
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Blood pressure®

SBP (mmHg) 151.0 + 30.3 149.5+29.3 160.4 + 35.7 147.5 + 26.2 <0.001
DBP (mmHg) 79.7 + 17.0 79.1+ 16.4 84.2+20.3 77.5 + 14.6 <0.001
Orher clinical variables*

HR (ppm) 77.3 £16.9 77.8 £16.9 77.9 £ 18.6 75.2+15.0 0.107
SpO, (%) 95.6 + 3.3 95.6 +3.2 94.9 +4.3 96.3 +2.4 <0.001
Glycaemia (mg/dL)  143.8 + 65.3 144.8 + 64.9 155.7 +78.6 130.0 £ 50.1 0.002
Clinical discharge

within 24 hours, 78 (6.5%) 21 (2.8%) 4 (1.9%) 53 (22.4%) -

n (%)

Mortality within 244 () 400) 7 (0.9%) 22 (10.6%) 0 (0.0%) .

hours, n (%)

Note. TIA = transient ischemic accident; HT = hypertension; DM = diabetes mellitus; IHD = ischemic heart dis-
ease; AF = atrial fibrillation; CVD = cerebrovascular disease; SBP = systolic blood pressure; DBP = diastolic blood
pressure; HR = heart rate; SpO,: peripheral oxygen saturation; “By means of the chi-squared and ANOVA test;

bmean + standard deviation.

Table 3 presents the results of the code stroke,
the number of performed fibrinolyses, and
baseline and post-treatment scores obtained
in the NIHSS. As it is noted, the code stroke
was activated in 431 cases and covered 37.3%
of all ischemic stroke.

When activating the code stroke (7 = 431), the
patients were clinically evaluated with door-to-
doctor times of 9.9 + 3.2 minutes.

Of the 282 patients with ischemic stroke who
initiated the code stroke protocol, 52 (18.4%)

cases eventually perform fibrinolytic treatment,
which corresponds to a fibrinolysis rate of 6.9%
for ischemic stroke (7 = 756). Patients who
underwent fibrinolysis did with door-to-ex-
amination times of 38.3 + 11.7 minutes and
door-to-needle times of 69.5 + 13.1 minutes.
A significant neurological improvement (p <
0.001) was observed, using the NIHSS before
and two hours after the treatment. As it was
observed, three cases had hemorrhagic trans-
formation.

Table 3
Activations of the code stroke and performed fibrinolyses
Patients Ischemic stroke ~ Hemorrhagic TIA
(n=12000  (n=756)  stoke (n=207)  (n=237) ?
Code stroke activation, n (%) 431 282 (37.3%) 57 (27.5%) 92 (38.8%)  0.020°
(35.9%)
Door-to-doctor (7 = 431) 9.9+3.2 10.0 + 3.4 9.4+3.0 9.9+25 0.355"
L 52 (18.4% ».
Fibrinolysis, 7 (%) 6.9%9) - - -
Door-to-examination (min) - 383+ 11.7
Door-to-needle (min) - 69.5 £ 13.1 - - -
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NIHSS - pre-fibrinolysis - 14.8+5.2 - -

<0.001¢
NIHSS - 2 hours post-fibrinolysis - 11.8+59 - -
Hemorthagic transformation, 7 (%)° - 3 (5.8%°) - - -

Note. TIA = transient ischemic accident; NIHSS = National Institutes of Health Stroke Scale; “By means of the
Chi-squares test; PANOVA test; “Calculated percentages, taking into account the patients with ischemic stroke who
initiated protocol (7 = 282) and the totality of patients with ischemic stroke (7 = 756); ‘Wilcoxon Test; *Calculated

percentage, taking into account the patients who underwent fibrinolysis (z = 52).

For greater understanding, the following figure
shows the flowchart of patients who initiated the
code stroke. As it turns out, after activation of the
code stroke in the triage, the protocol was later
deactivated after the diagnosis of hemorrhages or
TIA. In cases of ischemic stroke, which followed
protocol (7 = 282), the vast majority were not
considered eligible for fibrinolysis (7 = 230).
Although the non-eligibility is mainly due to

the clinical exclusion criteria contained in the
protocol (z = 177), there were 33 cases which
exceeded the time of the 4.5-hour therapeutic
window after the onset of symptoms. It should
be noted that, of the patients who underwent
fibrinolysis (7 = 52), three cases carried on the
inter-hospital code stroke protocol, having been
transferred to a central hospital in order to per-
form thrombectomy.

Code stroke
(n=431)
| |
1 1 1
: Hemorrhagic
Ischemic stroke stroke TIA
(n=282) (n = 57) (n=92)
| |
1 1
IV tPA Not eligible
(n=52) (n=230)
tg?\r;}grrrmhggifn Clinical criteria Time
] (n=3) (n=177) (n=36)
|
|
Thrombectomy Undr?,giiT:Snted I
(n=3) (n=17) |1

Figure 1. Diagram of activation of the code stroke and distribution of patients.
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Discussion

One of the goals of this study was to characte-
rize the sample within the sociodemographic
variables. The analysis of the age variable reveals
an aging population, reflecting the demogra-
phic reality of the geographical context of the
study (district of Braganca). It is known that
age is an independent risk factor for stroke. The
risk increases significantly from 55 years of age
on, and the incidence rate multiplies by ten
after the 75 years of age (Diaz-Guzmdn et al.,
2009). The majority of patients lived in a rural
environment. People living in rural areas may
struggle more to have access to differentiated
care, and this variable may reflect on health ou-
tcomes. A recent study concluded that patients
with ischemic stroke residing in rural areas
are less likely to access the fibrinolysis within
the therapeutic window, in comparison with
patients residing in urban environments (Gon-
zales, Mullen, Skolarus, Thibault, & Udoeyo,
2017). On the other hand, it is known that, in
Portugal, the incidence of stroke is higher in
rural areas of the northern countryside (Correia
etal., 2017).

Another objective of this study was to determi-
ne the percentage of ischemic stroke, hemor-
rhagic stroke, and TIA during the period under
analysis. The results are in line with epidemio-
logical surveys that indicate that the ischemic
stroke is more prevalent than the hemorrhagic
stroke (Correia et al., 2017).

Atrial fibrillation (AF) has presented, in this
study, a higher prevalence in ischemic strokes.
These data relate to thematic literature that
refers that AF is at the origin of nearly 50% of
cardioembolic ischemic strokes (Jauch et al.,
2013). In the acute phase, AF should be early
detected using the ECG, and the monitoring
of the patient within the first 24 hours aims
primarily to trace arrhythmias, including AF
(Powers et al., 2018).

This study obtained a 35.9% rate of activation
of the code stroke protocol for ischemic stroke.
The review of thematic literature found rates of
activation of the protocol which vary between
31%-38% in Spain (Espuela et al., 2010; Gef-
fner-Sclarsky et al., 2011) and around 35% in
France (Dalloz et al., 2012).

Despite the high rate of activation of the code
stroke protocol, only 52 cases of ischemic stroke
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underwent fibrinolysis. Factors such as age,
presence of comorbidities, and initial stroke
severity affect the rate of fibrinolysis (Alonso
Lecifana et al., 2014; Jauch et al., 2013). It
is considered that these and other variables
may have influenced the rates of fibrinolytic
treatment in this study. A considerable percen-
tage of patients with ischemic stroke had prior
CVD, a condition which frequently coexists
with functional dependence, thus excluding
the fibrinolytic treatment. Also, the rural origin
of patients may have influenced the 4.5-hour
therapeutic window.

The door-to-needle time found (69.5 + 13.1
min) exceeds the current guidelines, which
recommend that there should not be more
than 60 minutes between admission and the
decision to administer tPA (Jauch et al., 2013;
Powers et al., 2018). The reduction of the door-
-to-needle time increases the rate of fibrinolysis,
diminishes complications after treatment and
mortality during hospitalization (Jauch et al.,
2013). Thus, the efforts to decrease the time
of therapeutic window should constitute an
ethical imperative of health teams in pre- and
intra-hospital settings.

The patients in this study who underwent fibri-
nolysis went down, on average, three points in
the NIHSS. Neurological improvements after
the fibrinolytic treatment are well documented
in the literature (Alonso Lecifiana et al., 2014;
Jauch etal., 2013). In the long term, fibrinolysis
increases survival rate, functional status, and
quality of life (Jauch et al., 2013).

This study presents some limitations that should
be considered when interpreting the results. The
main one is the fact that there is no data on the
pre-hospital care chain and the time elapsed
since the activation of the emergency services
until the arrival at the hospital. Of the acces-
sed information, it was not possible to obtain
systematized records indicating the time of the
execution of the CT scan and its report. On
the other hand, the information consulted was
limited to the time of permanence of patients
at the ER, which did not exceed the 24 hours.
Finally, the fact that the code stroke has been
studied using listings of patients with CVD did
not allow assessing the number of activations
of the protocol in other situations that mimic
the stroke. Despite these limitations, the results
of this study may be useful as indicators of
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evaluation of a process in health (code stroke
protocol) since its implementation until today.
It can lead to plans for the improvement of care
and organization.

The mean door-to-needle time exceeded 9.5
minutes more than the international recom-
mendations. Thus, the improvement of times
for stroke care should be a goal of the team.
Another implication for the practice of care
arises from a large number of patients with
TIA who were clinically discharged directly
from the ER (7 = 78). This finding should
encourage the nursing team for a good prepara-
tion for discharge, including training primarily
focused on the secondary prevention of new
cerebrovascular events.

Finally, the epidemiological data regarding
the CVRF found in patients of this study can
provide relevant information to other health
care professionals, at the three levels of pre-
vention. The intervention on modifiable risk
factors, such as the HT, dyslipidemia, and DM,
is paramount.

Conclusion

The code stroke was activated 413 times. Of
these patients, 282 were diagnosed with ische-
mic stroke, which represents a 37.3% activation
rate for this pathology.

A 6.88% fibrinolysis rate for ischemic stroke
was obtained. Of the patients who underwent
fibrinolysis (7 = 52), three were transferred to
perform complementary thrombectomy.
About the times for stroke care, fibrinolysis
was performed with mean door-to-examina-
tion times of 38.3 minutes and door-to-needle
times of 69.5 minutes. There was a neurological
improvement, two hours after the treatment,
with a decrease of three points, on average,
in the NIHSS score (p < 0.001). Regarding
negative treatment outcomes, three cases of
hemorrhagic transformation stand out.

Early treatment is crucial for the treatment
of acute stroke. There was a high rate of code
stroke activation, but only 52 patients under-
went fibrinolysis within the therapeutic win-
dow. The advanced age of the patients with
ischemic pathology, the high presence of co-
morbidities, and their origin, mostly rural, may
have influenced the therapeutic window and
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the inclusion/exclusion criteria for fibrinolysis.
The continuous improvement of prehospital
notification processes, the development of tele-
medicine systems and, above all, the teamwork
and good communication are interdisciplinary
strategies that may promote the thriving and
secure care to patients with stroke. In this re-
spect, nursing professionals are key elements
in the implementation of measures leading to
the improvement of care. The population of
the geographical context of this research should
be made aware of the warning signs of stroke
and the quick engagement of adequate means
of medical assistance, to decrease the time of
the therapeutic window. The results of this
study point to the need to decrease the door-
to-needle time, on average 10 minutes. Clinical
records of stroke patients with activation of
code stroke should be improved, namely the
registration of door-to-CT report time. Given
the lack of studies about the chain of stroke
care at the national level, the authors suggest
further research on this topic.
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