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Abstract

:

Background and objectives: Although the intravenous tissue plasminogen activator (rt-PA) has been shown to be effective in the treatment of acute ischemic stroke (AIS), only a small proportion of stroke patients receive this drug. The low administration rate is mainly due to the delayed presentation of patients to the emergency department (ED) or the lack of a stroke team/unit in most of the hospitals. Thus, the aim of this study is to analyze ED time targets and the rate of rt-PA intravenous administration after the initial admission of patients with AIS in an ED from a traditional healthcare center (without a neurologist or stroke team/unit). Methods: To analyze which factors influence the administration of rt-PA, we split the general sample (n = 202) into two groups: group No rt-PA (n = 137) and group rt-PA (n = 65). This is based on the performing or no intravenous thrombolysis. Results: Analyzing ED time targets for all samples, we found that the median onset-to-ED door time was 180 min (IQR, 120–217.5 min), door-to-physician time was 4 min (IQR, 3–7 min), door-to-CT time was 52 min (IQR, 48–55 min), and door-in-door-out time was 61 min (IQR, 59–65 min). ED time targets such as door-to-physician time (p = 0.245), door-to-CT time (p = 0.219), door-in-door-out time (p = 0.24), NIHSS at admission to the Neurology department (p = 0.405), or NIHSS after 24 h (p = 0.9) did not have a statistically significant effect on the administration or no rt-PA treatment in patients included in our study. Only the highest door-to-CT time was statistically significantly correlated with the death outcome. Conclusion: In our study, the iv rt-PA administration rate was 32.18%. A statistically significant correlation between the highest door-to-CT time and death outcome was found.
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1. Introduction


Globally, stroke remains the second leading cause of death (11.6% of total deaths) and the third-leading cause of death and disability combined (5.7% of total disability-adjusted life-years), worldwide. The prevalence of strokes is on the rise worldwide and is primarily driven by the expanding elderly demographic. Also, there are associated expenses linked to this medical condition [1]. According to the stroke statistics report from 2015, Romania emerged as the European country with the highest incidence of new strokes and death outcomes resulting from strokes [2].



Although the intravenous (iv) recombinant tissue plasminogen activator (rt-PA) is effective in the treatment of acute ischemic stroke (AIS) by administration within the first 4.5 h of the symptoms’ onset [3], only a small proportion of stroke patients receive this drug [4]. The low administration rate is mainly due to the delayed presentation of patients to the emergency department (ED) or lack of a stroke team/unit in most of the hospitals [4].



The current guidelines and local protocols for the early management of these patients highlight the importance of the recognition of stroke symptoms and signs as early as possible by the prehospital services. Moreover, utilizing prehospital emergency medical services was associated with earlier admission to the emergency department (<3 h), faster clinical assessment, shorter door-to-imaging time (<25 min), and faster administration of rt-PA (<60 min), thus increasing the number of patients eligible for the administration of thrombolytics [5,6].



Despite this knowledge, there is a lack of implementation and awareness of medical staff regarding ED time targets in the initial admission of AIS patients to a hospital emergency department without a stroke team or unit. Therefore, it is crucial to explore ways to increase the rate of rt-PA administration, especially in Romania, a developing country, as revealed by the national stroke registry established in 2018 by the board of the Romanian Neurology Society [7,8], and where the rate thrombolysis is around 5.4%, with a notable increase in the last 5 years from 0.8% [9].



For this reason, it is imperative that stroke programs are also performance-evaluated at the ED level to identify which areas need improvement. Thus, the objective of this study is to analyze ED time targets and the rate of rt-PA intravenous administration after the initial admission of patients with AIS in an ED from a traditional healthcare center (without a neurologist or stroke team/unit).




2. Materials and Methods


2.1. Study Population, Inclusion, and Exclusion Criteria


This is an observational study with a retrospective cohort design that included patients with the code stroke activated in our Emergency Department located in a hospital without neurologists or a stroke unit. The study was carried out in Timisoara, Romania, at the Emergency Municipal Clinical Hospital, the second-largest hospital in the county with about 30,000 annual ED patient admissions and access to CT imaging possible 24/7.



Consecutive patients, in whom all medical records (electronic and paper) were available with an ED diagnosis of acute ischemic stroke, were identified (n = 270), and only 202 patients that met the inclusion criteria were included in the time of thrombolysis (according to the local protocol [6]). The thrombolysis with intravenous rt-PA (alteplase) was initiated only when the time interval from the first symptoms of stroke is less than 4.5 h to the time of administration. The study data were collected from January 2019 to December 2022. In order to analyze which factors influence the administration of iv rt-PA, we split the sample into two groups: group No rt-PA (n = 137) and group rt-PA (n = 65). This is based on the performing or no intravenous thrombolysis.



Patients under the ages of 18 years and/or with an initial diagnosis of intracerebral hemorrhage and/or a brain tumor were excluded from this study. Patients who address our ED after more than 3 h from the onset of stroke symptoms were also excluded from this study. We included only patients with less than 3 h from the onset of stroke symptoms in order for the performing or absent intravenous thrombolysis to not be influenced by their initial admission to an ED from a hospital with no stroke team or unit, as well as the interhospital transfer time.



At admission to the ED, the time of the onset of stroke-related symptoms and the time of arrival at the hospital were recorded. The time of the onset of symptoms was defined as the time when the first stroke-related symptoms were noticed according to the patients or their relatives. If the symptoms were experienced during sleep, the time of the onset of symptoms was defined as the last time when they were without symptoms. The time of registration at the ED triage office was the time of arrival at the ED. The door-in-door-out time was calculated as the interval between the hospital arrival and transfer out of our emergency department to the hospital with a neurologist and where the thrombolysis was or was not performed. The time when the cerebral computed tomography (CT) examination results was received was noted. All times analyzed were measured in minutes and relative to the following ED time targets:




	
Onset-to-ED door time ≤ 3 h (not ≤4.5 h, as recommend);



	
Door-to-physician < 10 min;



	
Door-to-CT < 25 min;



	
Door-to-CT-results < 45 min;



	
Door-in-door-out time ≤ 120 min.








The Joint Commission and Brain Attack Coalition have recommended a target door-in-door-out time of less than 120 min for patients’ transfer to a hospital with a stroke team, but limited data have been available on this important process metric [10]. Our local protocol [6] recommend the same time targets for stroke management.




2.2. Evaluation of Stroke


As soon as possible after admission to our Emergency Department, a cerebral computed tomography examination with or without contrast, complete blood count, International normalized ratio (INR), prothrombin time, partial prothrombin time, blood glucose, and electrolytes test was performed for all patients. We did not include patients without medical data. A major advantage was represented by the collaboration between the emergency medicine physician who conducted the clinical examination, as well as the radiologist who performed brain imaging to determine the location, severity, and subtype of the stroke.



All patients in a time of thrombolysis (according to our local protocol—symptoms onset < 4.5 h [6]) were immediately transferred to the largest nearby county hospital with stroke teams but no dedicated stroke unit and where thrombolysis was performed. The distance between both hospitals is 3.5 km and around 7–10 min by ambulance.



Based on The World Health Organization definition of stroke (introduced in 1970 and still used), stroke is defined as a “rapidly developing clinical signs of focal (or global) disturbance of cerebral function, lasting more than 24 h or leading to death (unless interrupted by surgery or medication), with no apparent cause other than that of vascular origin”; this was made the diagnosis of AIS [11,12].



At the time of admission to the Neurology Department, the neurological deficit was assessed by the neurologist and categorized using the National Institutes of Health Stroke Scale (NIHSS) at 1 h, 2 h, and at 24 h. The stroke was classified based on symptoms: no stroke (NIHSS = 0), minor strokes (NIHSS = 1–4), moderate strokes (NIHSS = 5–15), moderate/severe strokes (NIHSS = 16–20), and severe strokes (NIHSS = 21–42) [13].




2.3. Data Analysis


Data analysis was performed using IBM SPSS Statistics version 26.0 (IBM Corp, Armonk, NY, USA). Continuous variables were presented as the mean and standard deviation or median and interquartile range (IQR), and categorical variables were presented as frequency and percentages. To check the distribution of continuous variables, we employed the Shapiro–Wilk test. To compare patient’s characteristics with and without thrombolysis, we employed the unpaired t-test or Mann–Whitney U test (in the numeric variable cases) and Chi-square test (for the nominable variables). A p-value < 0.05 was considered statistically significant. Kaplan–Meier curves was made for the 2 compared groups (with the Log-Rank test), considering the days of hospitalization as a survival period.





3. Results


3.1. Baseline Characteristics of Patients Who Arrived at the Emergency Department


As observed in the study flowchart represented in Figure 1, a total of 270 patients with less than 3 h from the onset of stroke symptoms were screened for eligibility to receive intravenous reperfusion therapy. Only patients n = 202 were included in the final sample of this study. Sixty-eight patients were excluded. Of these, nine patients had brain tumors at the CT examination, six patients had incorrect diagnostics of AIS, and 53 patients did not meet the national and international criteria for the fibrinolytic and/or endovascular treatment of acute stroke. Among the 202 consecutive patients included in the final sample, 65 received intravenous thrombolytic therapy (rt-PA group) and 137 patients did not receive intravenous thrombolytic therapy (No rt-PA group).



The study cohort consisted of 202 patients with acute stroke, 51.98% (n = 105) of whom were women and 60.40% (n = 122) had an urban origin. The median age was 74 years with an interquartile range of 62–81 years. The systolic blood pressure had a mean of 160 mmHg with an interquartile range of 140–190 mmHg; the diastolic blood pressure had a mean of 90 mmHg with an interquartile range of 80–100 mmHg. INR had an interquartile range of 1.03–1.4 with a mean of 1.13 (Table 1).



When analyzing ED time targets, we found that the median onset-to-ED door time was 180 min (IQR, 120–217.5 min), door-to-physician time was 4 min (IQR, 3–7 min), door-to-CT time was 52 min (IQR, 48–55 min), and door-in-door-out time was 61 min (IQR, 59–65 min). NIHSS at admission to the stroke team was 13.5 (IQR, 10–18) and at 24 h was 11 (IQR, 4–18). Only 32.18% (n = 65) performed thrombolysis. The most frequent symptom of AIS was right hemiparesis, present in 35.14% (n = 71) of patients, and the rarest symptom was a headache, present in only 7 patients (3.47%). Arterial hypertension (82.18% of patients) was the most frequent risk factor for stroke, followed by diabetes mellitus (26.73% of patients) and smoking (18.32% of patients). About 14.39% arrived by private vehicle at the ED, while the most of the patients (68.32%) arrived by ambulance with a doctor and 17.33% arrived by ambulance with an assistant/paramedic. From all patients with AIS, 35.15% (n = 71) died during hospitalization, 4.95% (n = 10) remained with a dependent disability and 59.90% (n = 121) were discharged with the absence of a disability (Table 1).




3.2. Analysis of Patients’ Characteristics between the Two Groups


By applying the Mann–Whitney U Test, we observed that age (p = 0.525), INR values (p = 0.328), ED time targets such as door-to physician time (p = 0.245), door-to-CT time (p = 0.219), door-to-transfer (p = 0.24), NIHSS at admission to the Neurology department (p = 0.405), or NIHSS after 24 h (p = 0.9) did not have a statistically significant effect on the administration or no rt-PA treatment in patients included in our study (Table 2).



Only the high platelet count (p = 0.044) and lower onset-to-ED door time were statistically significant correlated with the administration of rt-PA treatment (p < 0.001) (Figure 2A,B).




3.3. Analysis of Outcomes and Factors’ Frequency Associated with Administration of Intravenous rt-PA between the Two Groups


Table 3 showed the outcomes and factors frequency between the two groups. No statistically significant correlation was found between the two groups regarding the arrival mode type at ED (p = 0.958) or risk factor, like the presence of obesity (p = 0.755), smoking (p = 0.971), alcohol (p = 0.068), arterial hypertension (p = 0.237), diabetes mellitus (p = 0.866), or atrial fibrillation (p = 0.308).



In total, seventy-one patients (33.6% patients from the no rt-PA group and 38.5% from the rt-PA group) died. A total of ten patients, six patients from the no rt-PA group (4.4%) and four patients from the rt-PA group (6.2%) remained with a disability after the hospitalization period. After comparing outcomes between groups, no statistically significant correlation (p = 0.636) was observed.




3.4. The Association between Administration or Absence of rt-PA Treatment with Hospitalization Days and Length of Survival


In the context of analyzing patient survival, we compare the cum survival curves of those who received intravenous rt-PA and those who did not; we found that the mean of hospitalization days is insignificantly higher for the no rt-PA group (p = 0.455) (Figure 3 and Table 4).




3.5. Correlation of ED Time Targets with Death Outcome


Analyzing ED time targets, we found that the median onset-to-ED door time was 180 min (IQR, 120–210 min for living patients vs. 120–240 min for deceased patients, p = 0.016), and door-to-physician time (p = 0.281) was 5 min (IQR, 3–7 min for living people) vs. 4 min (IQR, 2.5–6 min for deceased people). The median of door-to-CT time (p = 0.037) (Figure 4) was 50 min (IQR, 47–54 min for living patients) vs. 53 min (IQR, 2.5–6 min for deceased people), and door-in-door-out time was 60 min (IQR, 59–64 min for living people) vs. 62 min (IQR, 59–67 min for deceased people) (Table 5).





4. Discussion


In this study of acute ischemic stroke patients admitted to our ED, only 32.18% (n = 65) received intravenous thrombolysis, which was a lower rate than expected based on the study design (onset of symptoms was under three h, patients were eligible for IV thrombolysis, and there was a distance of 3.5 km from a hospital with a neurologist and stroke team). Internationally, the administration of rt-PA remains largely underutilized, with only 10–20% of all eligible patients estimated by recent studies to receive the treatment [14]. However, the mean value of the last report from Romania according to the National Program of Priority Actions in the Interventional Treatment of Patients with Acute Cerebral Vascular Accident (PA-CVA) registry [7,8], was lower than 10% (around 5.4%) [9]. Compared to other national values, our study founding rate is increased.



Moreover, a low rate of national thrombolysis for AIS was reported by China, at almost 2.4%, with the rate of intravenous rt-PA usage being only about 1.6% [15]. Similarly, 68.7% of patients with acute ischemic stroke from a study conducted in Iran did not arrive at the hospital early enough for intravenous thrombolysis, which was administered to only 3.1% of patients [16]. Aguiar de Sousa et al. performed an analysis of data reported by 44 national stroke societies in Europe, including Romania, and found that, overall, at the European level, only 7.3% of stroke patients with ischemic stroke received intravenous thrombolysis, with only 1.9% received an endovascular treatment; the highest country rates were 20.6% (Netherlands) and 19.6% (Denmark). The proportion of stroke patients with intravenous thrombolysis was reported to be 0.0% in countries like Albania or Georgia [17].



In a retrospective study involving 394 patients with acute ischemic stroke, it was observed that the administration of IV thrombolysis was significantly lower. Out of the total subjects, only 19.8% (n = 78) had the stroke code activated, and reperfusion therapy was conducted in 5.3% (n = 21) of them. The average time for various steps, such as the arrival of patients, first visit by an emergency medicine resident, presence of a neurology resident in ED, notification of the acute stroke team, and interpretation of the computed tomography scan, was shorter for patients who qualified for iv thrombolysis compared to those who were no longer eligible for fibrinolytic therapy [18].



These low administration rates determined the evaluation of the use of rt-PA in different medical assistance settings and the elaboration of different methods to improve the proportion of patients who received this treatment. To improve ED care, in a study that analyzed all patients who present at the ED in a city for a period of 3 years, it was noted that about 73% of patients with AIS arrive at the ED outside of the treatment window, because they waited to see whether the symptoms will improve on their own [19].



Despite the absence of a stroke team, most of the recommendations [20] that are adopted by stroke unit centers in developed countries to achieve good outcomes in acute stroke care were also adopted in our ED. These include “the availability and interpretation of CT scans 24/7 and the rapid performance of laboratory tests, in addition to administrative support, strong leadership and continuing education”.



Among the factors associated with not receiving rt-PA in our study, no statistically significant correlation was found between the two groups regarding the arrival mode type at the ED (p = 0.958), or the presence of risk factors for stroke. Referring to the data from the literature, there are different proportions of the arrival mode type or risk factors between groups, such as arriving during the night shift (p < 0.0001) and not arriving with the emergency medical system (p = 0.0080) [21], and about 18.1% reported arriving at the ED by ambulance, while the majority arrived by private car [22]; considering the fact that the proportion of risk factors and arrival mode are statistically insignificant between our study groups, we find these to be strengths in this study, because we can better analyze the impact of ED time targets on the received or absence of rt-PA treatments in patients with AIS.



Therefore, our study sought to analyze the factors that influence ED time targets in patients with AIS. The data show that for all sample patients, the median onset-to-ED door time was 180 min (IQR, 120–217.5 min), door-to-physician time was 4 min (IQR, 3–7 min), door-to-CT time was 52 min (IQR, 48–55 min), and door-in-door-out time was 61 min (IQR, 59–65 min). ED time targets such as door-to physician time (p = 0.245), door-to-CT time (p = 0.219), door-to-transfer (p = 0.24), NIHSS at admission to Neurology department (p = 0.405), or NIHSS after 24 h (p = 0.9) did not have a statistically significant effect on the administration or absence of rt-PA treatment in patients included in our study. Only the high platelet count (p = 0.044) and the lower onset-to-ED door time were statistically significantly correlated with the administration of rt-PA treatment (p < 0.001). The mean door-to-CT time of 52 min in our study is double the target time recommended of < 25 min. Almost the same value of the door-to-CT time (49.4 min) was registered in a study from Lebanon [23]. When Stamm et al. [10] evaluated door-in-door-out times for acute stroke transfers among 108913 patients (mean age, 66.7 years; 71.7% non-Hispanic White; 50.6% male) transferred from 1925 hospitals, the median door-in-door-out time was 174 min, a value that was almost triple compared to the door-in-door-out time from the present study that found a mean of 61 min (IQR, 59–65 min). In another study of over 46 months, a total of 133 AIS patients were transferred from a primary metropolitan stroke center to undergo mechanical thrombectomy. This retrospective analysis found that the mean door-in-door-out time experienced a yearly reduction of 14%. In 2015, the interquartile range for this time frame was 111 min (IQR, 98–142), which decreased to 67 min (IQR, 55–94) by 2018. Based on these findings, the authors concluded that activating the stroke code can achieve a door-in-door-out time target of less than 60 min [24].



When analyzing ED time targets and the death outcome for all study patients, only the highest door-to-CT time (Figure 4) was statistically significantly correlated with this outcome. In the context of analyzing patient survival, we compare the cum survival curves of those who received intravenous rt-PA and those who did not, and we found that the mean of hospitalization days is insignificantly higher for the no rt-PA group (p = 0.455). In a study that also analyzed treatment outcomes in hospitals with and without stroke units, the hospitalization time was also similar in both groups (p = 0.191), regarding receiving or not receiving the rt-PA treatment. They also did not observe differences between groups in the number of patients presenting a disability at discharge (mRS > 2; p = 0.986). However, they did observe a lower rate of disability at discharge among patients who received IV-tPA versus those who did not, in both hospital groups (group A: 19 vs. 30, p < 0.05; group B: 2 vs. 41, p < 0.001) [25].



In the type 1 (major) ED in England, a study of more than 5 million individual patients admitted over 2 years showed that a total of 433,962 deaths occurred within 30 days. The overall crude all-cause 30-day mortality rate was 8.71%. The most significant change in the standardized all-cause 30-day mortality was an 8% increase in the cohort of patients who waited more than 6 to 8 h from arrival in the ED. The impact of delays becomes evident between 5 and 12 h, resulting in a consistent and proportional effect. When the transfer of admitted patients to inpatient beds is delayed beyond 6 to 8 h from their arrival at the ED, there is an additional death for every 82 patients [26].



Jaffe et al., when examining the relationship between emergency department crowding and the provision of timely emergency care for acute stroke, door-to-imaging time (IQR, 17–52 min), and door-to-needle time (IQR, 31–59 min) for alteplase delivery, found no significant differences during periods of higher ED utilization in bivariate or multivariable testing. Of the 1379 patients who were presented to the ED during the study period, 78% presented during times of normal capacity, 15% during high crowding, and 7% during severe crowding [27]. A single-center cohort of consecutive ischemic stroke patients (n = 325) reported that the median emergency department length-of-stay of 5.8 h was inversely associated with the thrombolysis rate (p = 0.021) (n = 67, 21%) [28].



Last but not least, in the present study, for eligible patients with a symptom onset of less than 3 h, the ED medical team had a favorable clinical performance on ED time targets because the stroke code was activated. However, the rate of thrombolysis was low if we consider the achieved interhospital transfer time. Furthermore, given the current data, there is a clear need for a neurologist at our institution. Because most patients with stroke code activation subsequently became ineligible for intravenous thrombolysis, this demonstrated the need to initiate intravenous thrombolysis performed under the supervision of at least an on-call neurologist as soon as possible if the patient is eligible and the subsequent transfer to a neurology department for continuous supervision afterwards.



Study Limitations


Several limitations should be considered when interpreting these data. As this study was a single hospital-based study conducted on patients belonging to a city where emergency medical systems are trained to activate a stroke code and archive ED time targets, these results may not be generalizable to the entire population due to certain specific characteristics of the group studied. For example, the presence or absence of a team specializing in a stroke code may vary from one health center to another, which could influence transfer times. As another limitation, we mention the impossibility of measuring the effect of prioritizing the care of the patient with a stroke code compared to other patients, which could influence the time for the interhospital transfer of these patients. Finally, we could not control every possible factor of influence, and the observational nature of this design leaves the possibility of residual confounding.





5. Conclusions


In our study, the IV rt-PA administration rate was 32.18% and lower than expected, considering the achievement of almost all of the ED time targets. Although the thrombolysis rate in our hospital is relatively good compared with international standards, there is still room for improvement. A significant correlation for ED time targets was found between the highest door-to-CT time and death outcome for all patients.



Our findings suggest that hospitals without a stroke unit should restructure their AIS management by achieving ED time targets as much as possible to enable a better response in AIS cases; this will impact interhospital transfers and AIS patients’ outcome.
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Figure 1. Study flowchart. 
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Figure 2. (A) Violin plot of the values of the onset-to-ED door time (minutes) between the two groups of patients. The boxplot inside violin represents the median and interquartile range. (B) Violin plot of the values of platelet count (×109/L) between the two groups of patients. The boxplot inside violin represents the median and interquartile range. 
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Figure 3. The Kaplan–Meier survival curves for patients with AIS admitted in an ED from a hospital with no stroke team/unit according to administration or absence of intravenous thrombolysis after interhospital transfer. 
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Figure 4. Violin plot of the values of the door-to-CT time (minutes) between the two groups of patients. The boxplot inside violin represents the median and interquartile range. 
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Table 1. Baseline characteristics of patients at the time of admission to the ED.
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Variable

	
Mean ±/− Std. Deviation

	
Median (IQR)




	
Patient Characteristics






	
Age, years

	
70.93 ± 12.04

	
74 (62–81)




	
SBP, mmHg

	
162.92 ± 32.53

	
160 (140–190)




	
DBP, mmHg

	
89.36 ± 20.35

	
90 (80–100)




	
Sp02, %

	
95.69 ± 4.09

	
97 (95–98)




	
Platelet count (×109/L)

	
198.95 ± 77.37

	
195 (158–247.75)




	
Partial thromboplastin time, seconds

	
30.57 ± 16.33

	
26.3 (24–30.425)




	
Prothrombin time, seconds

	
17.76 ± 19.74

	
13.3 (12.4–14.9)




	
INR

	
1.72 ± 1.8

	
1.13 (1.03–1.4)




	
ED Time Targets (minutes)




	
Onset-to-ED door time

	
173.96 ± 64.84

	
180 (120–217.5)




	
Door-to-physician time

	
5.35 ± 4.66

	
4 (3–7)




	
Door-to-CT time

	
51.05 ± 5.92

	
52 (48–55)




	
Door-in-door-out time

	
61.68 ± 6.62

	
61 (59–65)




	
Stroke Severity Scale and Hospitalization Duration




	
Hospital stay period, days (SD)

	
10.69 ± 7.78

	
8 (5–14)




	
NIHSS at admission to stroke team

	
13.62 ± 5.56

	
13.5 (10–18)




	
NIHSS at 24 h

	
11.83 ± 8.74

	
11 (4–18)




	
Variable

	
Number

	
Percentage




	
Male

	
97

	
48.02




	
Female

	
105

	
51.98




	
Thrombolysis (yes)

	
65

	
32.18




	
Origin




	
Urban

	
122

	
60.40




	
Rural

	
80

	
39.60




	
Arrival Mode




	
Ambulance with assistant/paramedic

	
35

	
17.33




	
Ambulance with doctor

	
138

	
68.32




	
Private vehicle

	
29

	
14.36




	
Acute Stroke Symptoms (yes)




	
Aphasia

	
47

	
23.27




	
Dysarthria

	
46

	
22.77




	
Headache

	
7

	
3.47




	
Coma

	
15

	
7.43




	
Fatigue

	
14

	
6.93




	
Left hemiparesis

	
64

	
31.68




	
Right hemiparesis

	
71

	
35.14




	
Risk Factors (yes)




	
Obesity

	
12

	
5.94




	
Smoking

	
37

	
18.32




	
Alcohol

	
33

	
16.34




	
Dyslipidemia

	
22

	
10.98




	
Arterial Hypertension

	
166

	
82.18




	
Diabetes Mellitus

	
54

	
26.73




	
Anticoagulant treatment

	
36

	
17.82




	
Previous stroke/TIA

	
25

	
12.38




	
Outcomes (yes)




	
Dependent disability

	
10

	
4.95




	
Death

	
71

	
35.15




	
Independent (absence of disability)

	
121

	
59.90








SBP, systolic blood pressure; DBP, diastolic blood pressure; Sp02, oxygen saturation; INR, international-normalized ratio; TIA, transient ischemic attack. Values were expressed as mean ± standard deviation (SD); by median (interquartile range); or by number (%).













 





Table 2. Association of performed or no iv rt-PA treatment with patients’ characteristics (n = 202).
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Variable

	
Group

	
Valid

	
Mean ±/− Std. Deviation

	
Median

(IQR)

	
p—Mann–Whitney U Test






	
Age, years

	
No rt-PA

	
137

	
70.4 ± 12.6

	
72 (62–81)

	
0.525




	
rt-PA

	
65

	
72.05 ± 10.77

	
75 (65–80)




	
Onset-to-ED door time, minutes

	
No rt-PA

	
137

	
203.5 ± 54.87

	
210 (180–240)

	
<0.001




	
rt-PA

	
65

	
111.69 ± 31.6

	
120 (90–120)




	
Door-to-physician time, minutes

	
No rt-PA

	
137

	
5.23 ± 4.98

	
4 (2–6)

	
0.245




	
rt-PA

	
65

	
5.6 ± 3.92

	
5 (3–7)




	
Door-to-CT time, minutes

	
No rt-PA

	
137

	
50.66 ± 6.18

	
51 (47–55)

	
0.219




	
rt-PA

	
65

	
51.88 ± 5.27

	
53 (49–55)




	
Door-in-door-out time, minutes

	
No rt-PA

	
137

	
62.07 ± 6.84

	
61 (59–67)

	
0.24




	
rt-PA

	
65

	
60.86 ± 6.11

	
59 (59–65)




	
Platelet count (×109/L)

	
No rt-PA

	
137

	
192.77 ± 82.09

	
189 (137–247)

	
0.044




	
rt-PA

	
65

	
211.99 ± 65

	
207 (168–252)




	
Partial thromboplastin time, seconds

	
No rt-PA

	
137

	
30.71 ± 16.56

	
25.9 (23.8–29.9)

	
0.418




	
rt-PA

	
65

	
30.27 ± 15.94

	
26.4 (24.3–31.1)




	
Prothrombin time, seconds

	
No rt-PA

	
137

	
17.18 ± 18.13

	
13.2 (12.5–14.4)

	
0.279




	
rt-PA

	
65

	
18.97 ± 22.89

	
13.7 (12.1–15.1)




	
INR

	
No rt-PA

	
137

	
1.77 ± 1.71

	
1.13 (1.03–1.58)

	
0.328




	
rt-PA

	
65

	
1.59 ± 1.97

	
1.12 (1–1.31)




	
Hospitalization period, days (SD)

	
No rt-PA

	
137

	
10.95 ± 7.42

	
11 (5–14)

	
0.151




	
rt-PA

	
65

	
10.15 ± 8.51

	
8 (5–13)




	
NIHSS at admission to Neurology Department

	
No rt-PA

	
137

	
13.86 ± 5.71

	
14 (10–18)

	
0.405




	
rt-PA

	
65

	
13.12 ± 5.25

	
13 (10–17)




	
NIHSS at 24 h

	
No rt-PA

	
137

	
11.66 ± 8.32

	
12 (5–17)

	
0.9




	
rt-PA

	
65

	
12.17 ± 9.63

	
10 (3–19)








INR, international-normalized ratio. Values were expressed as mean ± standard deviation (SD); Mann–Whitney U Test for continue variable without Gaussian distribution—data represented by median (interquartile range).













 





Table 3. Outcomes and factors’ frequency between two groups.
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Variable

	
No rt-PA (n = 137)

	
rt-PA (n = 65)

	
p Chi2 Test






	
Arrival Mode




	
Ambulance with assistant/paramedic (yes)

	
24 (17.5%)

	
11 (15.9%)

	
0.958




	
Ambulance with doctor (yes)

	
94 (68.6%)

	
44 (67.7%)




	
Private vehicle (yes)

	
19 (13.9%)

	
10 (15.4%)




	
Risk factors




	
Obesity (yes)

	
9 (75.0%)

	
3 (25.0%)

	
0.755




	
Smoking (yes)

	
25 (67.6%)

	
12 (32.4%)

	
0.971




	
Alcohol (yes)

	
27 (81.8%)

	
6 (18.2%)

	
0.068




	
Arterial hypertension (yes)

	
116 (69.9%)

	
50 (30.1%)

	
0.237




	
Diabetes mellitus (yes)

	
36 (66.7%)

	
18 (33.3%)

	
0.866




	
Atrial fibrillation (yes)

	
40 (74.1%)

	
14 (25.5%)

	
0.308




	
Vitamin K antagonists’ treatment (yes)

	
27 (75.0%)

	
9 (25.0%)

	
0.334




	
Outcomes




	
Dependent (disability)

	
6 (4.4%)

	
4 (6.2%)

	
0.636




	
Death

	
46 (33.6%)

	
25 (38.5%)




	
Independent (absence of disability)

	
36 (55.4%)

	
85 (62.0%)








Chi2 Test for nominal variables—data represented by number (%).













 





Table 4. Mean survival time between the two groups.
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Means and Medians for Survival Time




	
Group

	
Mean

	
Median




	
Estimate

	
Std. Error

	
95% Confidence Interval

	
Estimate

	
Std. Error

	
95% Confidence Interval




	
Lower Bound

	
Upper Bound

	
Lower Bound

	
Upper Bound






	
No rt-PA

	
23.100

	
2.190

	
18.807

	
27.393

	
21.000

	
0.506

	
20.008

	
21.992




	
rt-PA

	
22.313

	
2.766

	
16.893

	
27.734

	
20.000

	
6.010

	
8.220

	
31.780




	
Overall

	
23.364

	
1.744

	
19.946

	
26.782

	
21.000

	
1.407

	
18.241

	
23.759











 





Table 5. Correlation between ED time targets with death outcome.
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Variable

	
Death

	
Valid

	
Mean +/− Std. Deviation

	
Median

(IQR)

	
p—Mann–Whitney U Test






	
Onset-to-ED door time

	
No

	
131

	
173.21 ± 63.76

	
180 (120–210)

	
0.016




	
Yes

	
71

	
175.35 ± 67.23

	
180 (120–240)




	
Door-to-physician time

	
No

	
131

	
5.68 ± 5.19

	
5 (3–7)

	
0.281




	
Yes

	
71

	