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Abstract 

Problem: Stroke is a leading cause of death. Stroke is also the leading cause of adult disability in 

the USA. It is continuously rising in the middle-aged population. 

Purpose/objective: The objective of this study was to compare the treatment outcomes for two 

stroke interventions - intravenous Alteplase and intra-arterial thrombectomy in patients with 

acute ischemic stroke. Patients' disability level at 90 days was compared. 

Background/Literature/Theoretical Framework: Intravenous Alteplase and intra-arterial 

thrombectomy are the current treatment options for ischemic stroke. Although the two treatments 

are safe and effective, outcomes are unclear. The Plan-Do-Study-Act (PDSA) framework for 

quality improvement underscored the evaluation of the two treatments' outcomes. 

Methods: Retrospective review of charts of patients treated with IV Alteplase/IA thrombectomy 

for acute ischemic stroke were obtained from the stroke database of a comprehensive stroke 

center. The 90 days modified Rankin Scale (mRS) scores for the two groups were compared. 

Baseline data on demographics and known comorbidities were analyzed using descriptive 

statistics. A one-way ANOVA compared the treatment groups by disability scores. 

Results: A statistically significant difference was noted between the two treatments . The 

intravenous Alteplase group (170 of 174) had mean= 2.65 and intra-arterial thrombectomy 

group (78 of 108) had mean= 4.12. Both intervention groups had ideal mRS of 37.6% and 

12.8% for Alteplase and thrombectomy groups respectfully. 

Conclusion: Patients who received the IV Alteplase intervention were found to have better 

outcomes than those in IA thrombectomy group [F(l,246) = 15 .62; p = .000]. 

Keywords: acute ischemic stroke treatment, stroke treatment outcomes, disability level 

after stroke. 
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The interest in this study originated four years ago when I started to work in the 

neuroscience and neurology department. While reviewing the treatment protocol data, I 

incidentally found that the incidence of acute ischemic stroke (which accounts for about 87% of 

all strokes) was continuously rising in the middle-aged population. Since strokes remain a 

leading cause of adult disability and death, I started thinking about how to improve treatment 

outcomes and reduce the devastating effects of disease. This situation led to reviewing the 

treatment options and their outcomes from where I noted that the outcomes related to the two 

common treatments were not clear. 

Background, Purpose, and Significance of the study 

Strokes (ischemic and hemorrhagic) are the 5th leading cause of death in the United States 

with acute ischemic stroke (AIS) having the highest incidence rate (American Stroke 

Association/American Heart Association, ASA/AHA, 2017). Strokes are also the leading cause 

of disability in adult patients in the United States. Strokes reduce mobility and function in more 

than 50% of stroke survivors according to the Centers for Disease Control and Prevention (CDC, 

2016). The disabilities after a stroke also reduce the independence level of the patient which may 

result in impairment in the performance of basic activities of daily living. In addition to the 

disabilities caused by AIS, the cost of treating strokes is very high (CDC, 2016). The CDC posits 

that AIS costs the United States about 33 billion dollars each year, including but not limited to, 

the cost of health care services, medications to treat stroke, missed days of work, and the amount 

of time taken for rehabilitation (CDC, 2016). AIS alone accounts for about 87% of all strokes 

(CDC, 2016; ASA, 2017). Along with these overall high incidence rate and cost of AIS is the 

continuous and steadily rising among the young adult and the middle-age populations who 

represent the majority of the nation's workforce. In fact, according to Kissela et al. (2012), the 



7 
Running head: STROKE DISABILITY AT 90 DAYS POST INTERVENTION 

rate of first-time strokes among patients aged 20 to 54 jumped from 12.9% ((in 1993-1994) to 

18.6% (in 2005 (P=0.002)). These findings predict that the stroke incidence will rise over 

approximately 6% by the year 2029 even though treatment and management outcomes for the 

two current treatments remains understudied (Wardlaw, Koumellis, Liu, 2013). Additionally, 

34% of people hospitalized for strokes were less than 65 years old in 2009 (CDC, 2017). 

The purpose of this retrospective review was to compare the disability levels at 90 days 

after treatment of AIS with either intravenous (IV) Alteplase or intra-arterial (IA) thrombectomy 

by measuring and comparing the modified Ranking Scale (mRS) scores. This study was looking 

to answer the question "In patients suspected of having AIS, what will be the disability level at 

90 days when treated with IV Alteplase compared to IA thrombectomy? A comparison of the 

outcomes for these two treatment protocols will strengthen the evidence of treatment outcomes 

(Buijs, Uyttenboogaart, Brouns, de Keyser, Kamphuisen, & Luijckx, 2016; Bendszus et al. 2015; 

Badhiwala et al. 2015; Jiang et al. 2016). 

Literature Review 

There was no mainstay of a treatment and management protocol with proven efficacy for 

treating an AIS until 1996 when the Food and Drug Administration (FDA) approved the use of 

IV Alteplase. However, the use of IV Alteplase as the first line treatment and management of 

AIS requires administration within 3 hours of the patient's onset of stroke signs and symptoms. 

This short time frame limits the use of IV Alteplase as the main treatment and management 

protocol. Although the AHA/ASA has extended the time frame from 3 hours up to 4.5 hours 

from the onset of disabling stroke signs and symptoms, many patients still miss the time frame 

for this drug. Another treatment protocol is the use of a neuro-endovascular surgical procedure 

called intra-arterial mechanical thrombectomy (IA thrombectomy) which can be undertaken in a 
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much longer time frame up to 24 hours after symptom development (AHA/ASA, 2017). The two 

current treatment and management protocols are such that patients who suffer an AIS can receive 

either IV Alteplase or IA thrombectomy or both depending upon the time of presentation, the 

National Institute of Health Stroke Scale (NIHSS) score and the presenting signs and symptoms 

as well as diagnostic imaging and laboratory testing results . 

Even though several studies have demonstrated the safety and efficacy of IV Alteplase 

and IA thrombectomy, there has not been a comparison of the outcomes of these treatments. In a 

study by Bendszus, Thomalla, Knauth, Hacke, Bonekamp & Fiehler (2015), the researchers 

concluded that although the use of IA thrombectomy does provide evidence of a safe and 

effective treatment for patients who are not eligible for IV Alteplase, it was unclear as to whether 

mechanical thrombectomy improved clinical outcomes. Another recent study found that more 

than 50% of patients treated with IV Alteplase had good outcomes at 90 days with men having a 

higher outcome than women with a P value < .001 (Buijs, Uyttenboogart, Brouns, de Keyser, 

Kamphuisen & Luijckx, 2016). The researchers also found that certain secondary conditions 

impacted the treatment outcome. In a multivariate analysis using the modified Ranking Scale 

(mRS) scores, risk factors such as hypertension, obesity, diabetes and atrial fibrillation did 

impact treatment outcomes (Buijs et al., 2016). In another study, the researchers noted that IV 

Alteplase treatment in the young and older populations (higher than or less than 80 years) 

yielded similar results in their quality of life on the Stroke Impact Scale (Diard-Detoeuf, Debiais, 

Imert, Musikas, Gaudron, Laurent, De Toffol, Hommet & Mondon, 2015). The researchers 

concluded that there were promising results which postulated the importance of systematic 

screening of outcomes for post-stroke cognitive impairment (Diard-Detoeuf et al., 2015). This 

finding from Diard-Detoeuf et al. (2015) showed that treatment outcomes can be the same for all 
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age groups when considering a treatment plan for AIS . Nevertheless, whether the level of 

disability at 90 days will be the same after treatment for IV Alteplase and IA thrombectomy was 

yet to be studied in detail. More also, considering that IV Alteplase at a dose of 0.9 mg/kg or IA 

thrombectomy procedure is the current best practice for treating AIS which is a leading cause of 

death (Wardlaw et al., 2013), a comparison of outcomes was imperative in determining 

functional and disability level after each of these treatments . The outcome of this study also 

clarified the outcome of disability after treatment and demonstrated the treatment with better 

outcomes at 90 days (AHA/ASA, 2013; CDC, 2017). 

Analysis of Evidence 

The literature review demonstrated that IV Alteplase and IA thrombectomy are both safe 

and effective in the treatment of AIS (Diard-Detoeuf et al. 2015; Wardlaw et al. 2013; Badhiwala 

et al. 2015). However, there have been several trials with interest in IA thrombectomy since IV 

Alteplase has a very limited treatment time window (3 hours approved by the Food and drug 

administration but up to 4.5 hours according to evidence by the American Heart/Stroke 

Association (Bendszus et al. 2015, Buijs et al. 2016; Jiang et al. 2016& Wardlaw et al. 2013)). 

According to the literature, Buijs et al. (2016) noted that a little over 50% of patients had a good 

outcome at 90 days when treated with IV Alteplase. However, Bendszus et al. (2015) concluded 

that thrombectomy for patients who were ineligible for IV Alteplase though safe and effective, it 

was unclear as to whether thrombectomy improved outcomes. 

Regarding complications, intracerebral hemorrhage (ICH) and angioedema are the two 

most common (AHA/ASA, 2017). Badhiwala et al. (2015) noted that IA thrombectomy 

performed 24 hours after symptoms onset had no significant symptomatic ICH similar to IV 

Alteplase given within 4.5 hours even though thrombectomy did achieve significant 
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revascularization of the occluded brain. Although all the six final articles show that IV Alteplase 

and IA thrombectomy are both safe and effective in treating AIS, the outcomes are unclear 

(Bendszus et al. 2015). Again, Jiang et al. (2016) noted that an IA thrombectomy performed with 

solitaire stent device had a higher recanalization rate, but the outcome was not determined. Also, 

Wardlaw et al. (2013) found that there is limited evidence that higher doses of IV Alteplase led 

to higher rates of fatal ICH but did assert that thrombectomy therapy may have a better outcome 

than IV Alteplase. This assertion may be substantiated by a comparison of the two treatment 

protocols. Although there are many studies about the safety and effectiveness of the two 

treatment protocols, not many studies have been done on the outcome of these two treatment 

protocols. Hence, given that stroke remains the leading cause of adult disability in the United 

States, treatment options should target improving the disabilities caused by strokes since the goal 

of stroke treatment is to improve outcomes at 90 days (AHA/ ASA). Therefore, a comparison of 

the outcome of these two treatment protocols (IV Alteplase and IA thrombectomy) will 

demonstrate the treatment with a better outcome. This information will improve the quality of 

the evidence for treatment decision making which could affect outcomes and functioning after 

treatment of AIS. 

The review of the literature demonstrated that several studies had explored the safety and 

efficacy of IV Alteplase and IA thrombectomy. Also, both treatments are currently being 

performed depending on the patients' presentation, evaluation, time the patient was known to be 

at their baseline of health and time of presentation to the hospital after the onset of stroke signs 

and symptoms or the time of discovery of the signs and symptoms. An analysis of the treatment 

outcomes in terms of the disability level is imperative for efficient and improved treatment of 
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AIS that will potentially result in the least possible disability, providing high functional level of 

independence, improved treatment outcome and improved quality of life after suffering an AIS . 

Theoretical/Conceptual Framework (PDSA) 

The conceptual framework that guided this study is the Plan-Do-Study-Act (PDSA) 

template for quality improvement by the Institute for Healthcare Improvement (IHI) . The PDSA 

cycle is part of the IHI' s Model for quality improvement. This model is a simple yet powerful 

tool for designing a quality improvement project (Agency for Healthcare Research & Quality, 

2013). This study was looking to improve treatment outcomes by knowing the level of disability 

at 90 days for the two treatment protocols; either IV Alteplase or IA thrombectomy. Hence, 

using the PDSA template, the modified Ranking Scale (mRS) scores at 90 days for patients who 

were treated with IV Alteplase and IA thrombectomy were obtained from the stroke database of 

a stroke treatment hospital (Plan). A review of the records of patients that were treated for AIS 

with either IV Alteplase or IA thrombectomy to determine the results of the outcome of the type 

of treatment at 90 days post discharge was conducted (Do). In this study, the level of disability at 

90 days was analyzed using the disability scores of the two treatments (Study). The study results 

can be used in making decisions about future treatment approaches (Act). 

Methodology 

Study design and setting 

Medical records of patients treated with either IV Alteplase or IA thrombectomy for AIS 

were retrospectively collected from the stroke database of a comprehensive stroke treatment 

center in upstate New York. 

Study Sample 
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An initial total sample of 2075 patients with 129 different variables were obtained from 

the stroke database. A total of 342 patients was obtained that were for all patients who received 

treatment for suspected ischemic stroke. A further 60 patients (patients received a combination of 

the two) were removed to obtain a final sample of 282 patients representing patients treated with 

either IV Alteplase or IA thrombectomy for AIS between January 2017 to December 2017. 

Inclusion 

All patients who received treatment with either IV Alteplase or IA thrombectomy for the 

treatment of suspected AIS between January and December 2017 were included in the review. 

Exclusion 

Patients who were ineligible for either IV Alteplase or IA thrombectomy were excluded 

since the study is looking at the outcome for patients who receive one of the two treatment 

protocols. Patients who received a combination of the two treatments were also excluded as they 

could not be classified into one of the two treatments under comparison. 

Data collection 

Data were obtained by running the configurable measures report of the stroke database of 

a comprehensive stroke care center in New York State. The configurable measures report 

consists of several stroke treatment target measures and can provide data reports for specific 

report that is needed. The first report for patients treated for suspected AIS was run to obtain the 

first data set. The data were pulled into an Excel spreadsheet and labeled as the raw dataset 1. 

The configurable measures report was re-run for the modified Rankin scale (mRS) scores at 90 

days known in the stroke database as the post discharge mRS (measure CSTK-02) with 29 

variables. Both datasets were imported into the Statistical Package for the Social Sciences 

(SPSS). The two datasets were cleaned and then merged for analysis (Polit, 2010). 
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Validity/reliability of instrument 

The mRS is the tool/instrument that was used to measure the level of disability at 90 

days. This tool is the most widely and accepted tool used in stroke clinical trials in determining 

the patient's functional level after a stroke (Banks & Moratta, 2007). The mRS is a 6-point 

disability scale with possible scores ranging from Oto 5, but a separate category of 6 is usually 

added for patients who have expired after suffering a stroke (The Joint Commission, 2016). The 

mRS is a valid and reliable tool for evaluating post-stroke treatment in patients regarding their 

level of disability (AHA/ASA, 2017). The tool grades the patient's level of functioning into a 

numeric value from 0 (which means no symptoms of disability) up to 5 (which indicates severe 

disability such as bedridden) and a score of 6 is for patients who have expired at the 90 days after 

any of the treatments. A score of 7 and 8 are used when a patient refused to have the mRS done 

or unable to reach the patient for a score respectively. 

Analysis of Data 

The data set used for analysis included the independent variable, which was the type of 

stroke treatment ( either intravenous alteplase (IV Alteplase) or intraarterial endovascular 

intervention (IA thrombectomy)), and the dependent variable, which was the 90-day post 

discharge mRS scores between January 1 to December 31 for the year 201 7. The data were 

imported into SPSS and checked for errors. Data variables that were provided in a text format 

were changed to numeric values and labeled; for example, "male" and "female" values were 

converted to 1 and 2 respectively and labeled appropriately. The data set contained all patients 

that were treated at the stroke center, so the patients who did not receive either the IV Alteplase 

or IA thrombectomy were removed from the sample as well as those who received combination 

of the two treatment under comparison. 
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Preliminary Assessments: 

Because of well-known and documented risk factors (such as hypertension, dyslipidemia, 

obesity and diabetes mellitus) of stroke, these variables were assessed to determine if they 

warranted being included as potential covariates in an initial analysis . In the preliminary 

assessments, these variables did not have significant relationships with the independent and 

dependent variables in an analysis of covariates and therefore were not necessary to include in 

the primary analyses. A One-way analysis of variance (ANOVA) was selected to analyze the 

significance of group differences using IV Alteplase and IA thrombectomy as the independent 

(factor) variable and the post-discharge mRS at 90-days as the dependent variable. 

Results 

Descriptive frequency statistics for the two groups (n=282) 

There were four (1.4%) patients who were of Hispanic ethnicity compared to 278 

(98 .6%) patients who were of non-Hispanic ethnicity in the final sample of which 137 (48 .6%) 

were males and 145 (51.4%) were females . Again, of the final sample size of 282, the rate of 

stroke among the different races were as follows : Whites=239 (84.8); Blacks/African 

Americans=36 (12.8%); Asians=2 (0.7%); Native Americans=3 (1.1 %) and 2 (0.7%) did not 

have the race documented. The diagnosis of acute ischemic stroke accounted for 267 (94.7%) of 

the final sample and 4 (1 .4%) were diagnosed with a transient ischemic attack often described as 

mini stroke. The remaining 11 (3.9%) ended up having no stroke related diagnosis. The etiology 

of stroke showed that 46 (18%) were by large-artery atherosclerosis ( e.g., carotid or basilar 

artery stenosis ); 110 ( 43 .1 % ) by a cardioembolic source ( e.g., atrial fibrillation/flutter, 

prosthethic heart valve or recent myocardial infarction); 21 (8 .2%) by a small-vessel disease 

(e.g., subcortical or brain stem lacunar infarction <1.5 cm); 2 (0.8%) by a stroke of other 
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determine etiology (e.g., post-surgery) and 76 (29.8%) were cryptogenic stroke (undetermined or 

unspecified cause) i.e. stroke of unknown cause. The presenting disability level was measured 

with the National Institute of Health Stroke Scale (NIHSS). The NIHSS scores which were 6 or 

less were 44.5% and those greater than 6 (which will make the patient eligible for IA 

Thrombectomy) 55 .5%. 

The post discharged mRS scores showed that 7 4 (29 .8%) had a mRS of 0; 29 (11 .7%) 

had 1; 19 (7.7%) had 2; 18 (7.3%) had 3; another 18 (7.3%) had 4; 6 (2.4%) had 5; 41 (16.5%) 

had 6 (expired); another 41 (16.5%) had 7 and 2 (0.8%) had 8. The last two scores of 7 and 8 

means the patient refused or was not reachable respectively and that the mRS was not done. 

Comparison of IV Alteplase versus IA thrombectomy using One-way ANOV A 

The total sample for IV Alteplase was 174 ( 61. 7%) in comparison to IA thrombectomy 

which had 108 (38 .3%). The admission NIHSS ranged from Oto a highest of 29 for both the IV 

Alteplase and the IA thrombectomy groups. Tables 1 and 2 shows a comparison of the 

demographic data of the two groups and well-known documented comorbidities: 
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Table 1 

Demographic data for the two groups 

Variables IV Alteplase (n=l 74) 

Gender 

Male 88 (50.6%) 

Female 86 (49.4%) 

Age 

Range 21-97 

Ethnicity 

Hispanic 3 (1.7%) 

Non-Hispanic 171 (98.3%) 

Race 

White 149 (85 .6%) 

Black/ African American 21 (12.1%) 

Asian 1 (0.6%) 

Not documented 3 (1.7%) 

Type of Stroke 

Ischemic 160 (92%) 

Transient attack 3 (1.7%) 

No stroke diagnosis 11 (6.3%) 

Stroke etiology 

Large artery atherosclerosis 24 (13 .8%) 

Cardioembolic 58 (33.3%) 

Small vessel disease/other 21 (12.1 %) 

Cryptogenic 47 (27%) 

Missing/undocumented 24 (13 .8%) 

IA thrombectomy (n= 108) 

49 (45.4%) 

59 (54.6%) 

17-93 

1 (0.9%) 

107 (99.1 %) 

90 (83 .3%) 

15 (13 .9%) 

1 (0.9%) 

2 (1.9%) 

107 (99.1 %) 

1 (0.9%) 

0 

22 (21%) 

52 (49.5%) 

2 (1.9%) 

29 (27.6%) 

3 (3 .8%) 
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Table 2 

Comparison ofcommon risk factors (5 comorbidities) 

Comorbidities IV Alteplase IA thrombectomy 

Hypertension 66.1% 63.0% 

Dyslipidemia 44.3% 40.7% 

Obesity 28.7% 30.6% 

Atrial fibrillation 20.7% 25.9% 

Diabetes mellitus 29.3% 18.5% 

One-way analysis of variance (F-Statistic) 

To compare the 90-day modified Ranking scale (mRS) outcomes of the two groups (IV 

Alteplase and IA thrombectomy), a one-way analysis ofvariance (ANOVA) was selected. As 

noted previously, well-known documented risk factors were considered as covariates, but were 

not required. The One-way ANOV A showed the following results: 

a) IV Alteplase group (170 of 174) had mean= 2.65 (with a range of 0 - 7 range) 

b) IA thrombectomy group (78 of 108) had mean= 4.12 (with a range of0 - 8 range) 

The One-way ANOV A result showed that a statistically significant difference was found 

between the mRS scores at 90 days and the two interventions. Specifically, patients who received 

the IV Alteplase intervention were found to have better outcomes than those in the IA 

thrombectomy group [F(l,246) = 15 .62; p = .000]. 

Discussion of results 

The analysis demonstrated that patients who received IV Alteplase had a better outcome 

compared to receiving IA thrombectomy. A higher number of patients in the IV Alteplase 
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intervention group had an ideal 90-day mRS of O(37.6%) compared to those who were in the IA 

thrombectomy intervention group (12.8%). Additionally, the IV Alteplase intervention group had 

more patients with better (i.e., lower) mRS at 90 days (0, 1, or 2). However, there are some 

considerations when looking at the two treatment groups. In many respects, IA thrombectomy 

may be considered as a more favorable treatment since the treatment window is broader (up to 24 

hours from the time the patient was last seen in their baseline of health) compared to that of IV 

Alteplase (which has a narrower window of 4.5 hours). More also, since the majority of patients 

miss the opportunity to receive IV Alteplase within that narrower time frame (as the initial total 

volume of stroke patients was over 2000 patients), IA thrombectomy does provide longer time 

frame for acute ischemic stroke treatment (given that almost 13% of patients had a complete 

recovery from their stroke). Although the initial NIHSS scores on presentation were similar in 

both treatment groups, it is worthy of note that patients with NIHSS scores of less than 6 and no 

large vessel occlusion were illegible for IA thrombectomy. This means that majority of the 

patients in the IA thrombectomy group were likely to have a higher pretreatment disability. 

In terms of the comorbidities, hypertension, which was the largest comorbidity in both 

samples was presented at about the same level in both treatment groups. However, dyslipidemia 

and diabetes were seen more frequently in the IV Alteplase sample than the IA thrombectomy 

sample. Atrial fibrillation and obesity were much higher in the IA thrombectomy sample than in 

the IV Alteplase sample. Another interesting revelation was that even though stroke in general is 

known to be higher in the Black/ African American population, the results showed that whites 

(Caucasians) were almost seven times at a higher risk of suffering a stroke compared to 

Black/ African Americans. Asians had the lowest risk of suffering a stroke according to the 

results. The results further demonstrated that acute ischemic stroke was more than 90% in both 
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treatment groups and in regards to the etiology of strokes, cardioembolic was the highest cause 

of stroke followed by cryptogenic and then large artery atherosclerosis with small vessel disease 

and other determined etiology being the least in etiology. 

Relationship of the study to the DNP Essentials 

This study fulfills the Doctor ofNursing Practice essentials of clinical scholarship and 

analytical methods for evidence-based practice from the American Association of Colleges of 

Nursing (AACN, 2006) in that a retrospective review of the treatment options for a leading cause 

of death (AIS) was conducted on the outcomes of the two treatments and recommendations were 

made based on statistical analysis of the data reviewed. The study also fulfills the DNP program 

outcome of critically analyze, synthesize and apply theoretical and empirical knowledge from a 

variety of sources to improve nursing practice. 

Limitations 

Even though the sample was taken from the largest comprehensive stroke care center in 

the region, the study may not be generalizable given that the sample was from a single hospital. 

Also, patients who were not able to seek medical care and treatment may reduce the applicability 

of the results to the general population in the region. The data were from a single year and may 

not be a true reflection of treatment over time. 

Suggestions for future study/implications 

Future studies should include data from multiple years in order to better assess the 

treatment options over time. Also, future studies should include patients who received a 

combination of the two treatments to determine the best possible treatment in reducing the 

devastating effect oflong-term disability from acute ischemic strokes. The study demonstrates an 
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overall impact of both IV Alteplase and IA thrombectomy in the treatment ofAIS and the 

potential for improving the disability after a stroke. 

Ethical Consideration 

The study received approval from the Institutional Review Board of the University at 

Buffalo. The information collected excluded all identifiable personal information. Records will 

be stored on a password encrypted USB flash drive per University at Buffalo School ofNursing 

guidelines for data storage and management. 

Conclusion 

In conclusion, the results demonstrate that patients treated with IV Alteplase had a better 

outcome at 90 days than their counterparts in the IA thrombectomy group. However, IA 

thrombectomy provides an option for patients with presentation of stroke symptoms over five 

hours. Therefore, given the opportunity to offer either IV Alteplase or IA thrombectomy, the 

results of this analysis suggest that IV Alteplase should be recommended as first line treatment 

since it does provide better outcome when it is possible within the constraints of the short time 

window for administration. When that is not possible, IA thrombectomy does provide an 

alternative treatment option which can improve outcomes of disability from acute ischemic 

stroke. 
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W., Bonekamp, S., 
& Fiehler, J. 
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Thrombectomy in 
patients ineligible 
for iv tPA 
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Stroke., 10(6), 950-
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Design 
Approach 
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etc.) 
Systematic 
review and 
Meta-analysis 
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clinical trials of 
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therapy with 
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thrombectomy. 

Prospective 
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blinded end-
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randomized 
controlled post-
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Research 
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question 
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The objective 
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thrombectomy 
and clinical 
outcomes 
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withAIS 
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best medical 
care alone in 
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eligible for 
intravenous r-
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Key Findings 
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males. Rates of angiographic 
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(95% CI, 68 .1%-82.2%) vs 34.1% 
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CI, 4.79-8 .79; P < .001; . There 
was no significant difference in 
rates of symptomatic intracranial 
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between groups: 5.7% (95%, CI; 
4.4%-7.3%) for endovascular 
therapy vs 5.1 % (95%, CI; 3.9%-
6.6%) for standard therapy (OR, 
1.12; 95% CI, 0.77-1.63; P= .56) 
Thrombectomy in patients 
ineligible for r-tPA was unclear as 
to whether it improves clinical 
outcomes. However, 
thrombectomy does provide 
evidence of an effective and safe 
treatment for such patients 
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https://0.77-1.63
https://4.79-8.79
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Prospective 
cohort study 
design 
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study design of 
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Prospective 
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influence of sex 
differences 
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stroke after N 
tP A treatment 

The study 
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quality of life of 
patients greater 
than or equal to 
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thrombolysis 
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experience from 
mechanical 
thrombectomy 
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stent device in 
Chinese patients 
and comparison 
of results with 

A little over 50% of patients had a 
good outcome at 90 days after the 
stroke. Men had an overall better 
outcome than women (56% versus 
45%, P value <.001) in univariates 
and multivariate logistic analysis 
showed poor outcome in older age. 

At 90days (3 months), out of the 
88 patients who were treated with 
thrombolytic therapy (N TPA), 14 
patients died, three patients were 
lost to follow up four patients 
could be assessed. Sixty-two 
patients were assessed at 90 days 
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2::80 years . 94% of those assessed 
were independent before the 
stroke. There was no significant 
difference in the 3-month outcome 
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to the NIHSS and mRS scores, the 
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of independent patients, and the 
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There were altogether 83 patients 
in this study series. The mean 
patient age was over 60 years 
(range 21-85), and male patients 
accounted for 60.2% of the total 
pool. The results showed that the 
thrombectomy with Solitaire stent 
device reached high angiographic 
recanalization rate and efficiency, 
while the safety remains the same. 
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Wardlaw, J.M., 
Koumellis, P., & 
Liu, M. (2013). 
Thrombolysis 
(different doses, 
routes of 
administration and 
agents) for acute 
ischemic stroke. 
Cochrane Database 
of Systematic 
Reviews. 5, 1-81. 

other main trials 
in recent years 

Systematic Sought to 
review identify which, 

if any, regimen 
might have the 
most benefit 
and least hazard 
in acute 
ischemic stroke, 
and highlight 
where more 
trials are 
needed. 

Also compared with other clinical 
studies, the results of this trials 
showed a relatively lower 
reperfusion rate than the Penumbra 
pivotal study, SWIFT trial, and 
EXTEND-IA trail. The rate of 
symptomatic intracranial 
hemorrhage (sICH) and mortality 
rate in this study was, however, 
higher than the ESCAPE trial and 
the EXTEND-IA trial 
The review provided limited 
evidence that higher doses of 
thrombolytic drugs lead to higher 
rates of fatal intracranial 
hemorrhage. Apart from that, the 
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questions about which drug or 
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thrombolysis . More, larger 
randomized controlled trials are 
required to answer questions about 
which drug or dose is best for 
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mechanical clot extracting device 
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Modified Rankin scale tool 

l\lJODIFIED Patient ame: 

R i\NKIN R.-.ter Name: 

SCALE (NlRS) Date: 

Description 

0 No symproms :II all 

No s~di.slllmily dl5pite sympmms; able t o C!III}' am :ill U5U8l CDllies mil. acm.'Ilies 

2 Slight~·unable ID CIIH}' out all ~,j;oo, ,acti:vmes, but able ID l.ooa.: a:fler own :dliriJs 
wifllaut~, 

3 ~ disabilily; :requiring '.SOJll£! llelp, bot able, to Wllll.llli tham assislllnce 

4 Modl!nrtefy severe disability; llllllbl.e ID W8llli: witho!lt assistanc:£! :md.tlllllb!e ID atleDd to Olll'D bodily 
llil!l!ds.withoot sssislllna!, 

5 Severe disability; bedriclklJ!!II, i.ocanlinent ,and :requiring c:oostant IIIIJsing aue, Slid sttmtion. 

6 Dead 

TOTAL (0-6): 

Refet"l'nces 

Rankin J. ~ 111l5C1111ar aa::id2ll1s in.pa1iems m.-e:r tl!e• a~e, of60. ~ 
Sc:ottM«/,Jl957;2~200-I.S 

BOllllllt R, :BesgJ,ebole R. •"Modification o:fRankin Scale: R.ecOl\fE!lY ofmator fmlcti.oo afier 511:oke."' 
Stroke 1.91111 DK;l.9(12):J:4!>7- J.500 

Van Swietl!n JC,~PJ, Visser MC, SchoutenHI, 1l8ll Gijn J. ' 'fnle,rob!ll!f\ler ~mr die ,ro;essment n£ 
!bilmdicap in strate ]llllientsa"' 
Stroh 1.9-811;1!1(5): ~1 

https://fmlcti.oo
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lf~ Unive rsity at Buffalo
--=r:::s, 711,•',//lli•L'm1'r'™IJ"lif.\'tw1ilrk 

University at Buffalo Institutional Review Board (UBIRB) 
Office of Research Compliance IClinical and Translational Research Center Room 5018 

875 Ellicott St. I Buffalo, NY 14203 
UB Federalwide Assurance ID#: FWA00008824 

APPROVAL OF SUBMISSION 

January 17, 2019 

Dear Maxwell Boasiako Antwi: 

On 1/17/2019, the IRB reviewed the following submission: 

Tvoe ofReview: Initial Study 
Title of Study: Stroke Related Disability and Treatment Outcome: A 

retrospective comparison of intravenous tissue 
plasminogen activator (IV TPA) and Endovascuiar 
Intervention (IA thrombectomy) for Acute lschemic Stroke 
(AIS). 

Investi eator: Maxwell Boas iako Antwi 
IRB JD: STUDY00003096 

Documents Reviewed: • modified _rank.in tool explanation (2).pdf, Category: 
Other; 
• UPDATED HRP-503 ProtocolTemplate, Category: lRB 
Protocol; 
• Scientific Review 181245439455.pdf, Category: Other; 
• Tool for measuring disability, Category: Other; 
• UPDATED HRP6 I 2 (version2). Cateeory: Other 

The IRB approved the study from 1/17/2019 to 1/16/2020 inclusive. The initial study 
materials for the project referenced above were reviewed and approved by the SUNY 
University at Buffalo lRB (UBIRB) by Non-Committee Review. The IRB has determined 
that the study is no greater than minimal risk. Before 1/16/2020 or within 30 days of 
study closure, whichever is earlier, you are to submit a continuing review application 
with required explanations. In order to avoid a lapse in IRB approval, it is recommended 
that you submit your continuing review at least 30 days for an expedited study and at 
least 45-60 days for a full board study, prior to the approval end date of the study. You 
can submit a continuing review application by navigating to the active study in Click lRB 
and selecting 'Create Modification/ CR'. Studies cannot be conducted beyond the 
expiration date without re-approval by the UBIRB. 

In conducting this study, you are required to follow the requirements listed in the 
Investigator Manual (HRP-103), which can be found by navigating to the IRB Library 
within the IRB system. 

Based on the information you have provided in the "University at Buffalo Human 
Research Protections Program Request for Full Waiver ofIndividual Authorization for 
Use oflndividually Identifiable Health Information" form (waiver request), the UBIRB 
has determined a full waiver of the individual authorization required by 45 CFR § 164.508 
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33 

Running head: STROKE DISABILITY AT 90 DAYS POST INTERVENTION 

lf~ University at Buffalo 
~ 111eS1n1i•l '11m:,si,,•1>{.\'e11•forl. 

University at Buffalo Institutional Review Board (UBIRB) 
Office of Research Compliance IClinical and Translational Research Center Room 50 I 8 

875 Ellicott St. IBuffalo, NY I4203 
UB Federalwide Assurance ID#: FWA00008824 

for use or disclosure ofprotected health information is warranted based on the following 
criteria as specified in 45 CFR 164.512(i) (2). Accordingly: 

A) The use or disclosure ofprotected health infonnation involves no more than a minimal 
risk to the privacy of individuals, based on, at least, the presence ofthe following 
elements: 

l) An adequate plan to protect the identifiers from improper use and disclosure; 

2) An adequate plan to destroy the identifiers at the earliest opportunity consistent 
with conduct of the research, unless there is a health or research justification for 
retaining the identifiers or such retention is otherwise required by law; and 

3) Adequate written assurances that the protected health information will not be 
reused or disclosed to any other person or entity, except as required by law, for 
authorized oversight ofthe research study, or for other research for which the use 
or disclosure ofprotected health information would be permitted by this subpart; 

B) The research could not practicably be conducted without the waiver or alteration; and 

C) The research could not practicably be conducted without access to and use ofthe 
protected health information. 

A briefdescription of the Protected Health lnfonnation for which this alteration or waiver 
has been granted is provided on the "Request for Waiver of the Authorization for Use of 
Individually Identifiable Health Information" or "Request for Limited Waiver ofthe 
Authorization for Use of Individually Identifiable Health Information for Study 
Recruitment" which is part ofthis approval. lfHIV information is requested, this waiver 
is only valid for disclosures consistent with New York Code Public Health Article 27-F. 

This full waiver has been reviewed and approved for the above referenced study by the 
UBIRB to permit you to receive personal health information as specified in section (l) of 
the waiver request. 

UBIRB approval is given with the understanding that the most recently approved 
procedures will be followed and the most recently approved consent documents will be 
used. If modifications are needed, those changes may not be initiated until such 
modifications have been submitted to the UBIRB for review and have been granted 
approval. 

As principal investigator for this study involving human participants, you have 
responsibilities to the SUNY University at Buffalo IRB (UBIRB) as follows: 

1. Ensuring that no subjects are enrolled prior to the IRB approval date. 
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University at Buffalo Institutional Review Board (UBIRB) 
Office of Research Compliance IClinical and Translational Research Center Room 5018 

875 Ellicott St. IBuffalo, NY 14203 
UB Federalwide Assurance JD#: FWA00008824 

2. Ensuring that the study is not conducted beyond the expiration date without re
approval by the UBIRB. 

3. Ensuring that the UBIRB is notified of: 

• ALI reportable infonnation in accordance with the New Infonnation SOP 
(HRP-024). 

• Project closure/completion by submitting a Continuing Review/Modification 
submission. 

4. Ensuring that the protocol is followed as approved by UBIRB unless a protocol 
amendment is prospectively approved. 

5. Ensuring that changes in research procedures, recruitment or consent processes 
are not initiated without prior UBIRB review and approval, except where 
necessary to eliminate apparent immediate hazards to subjects. 

6. Ensuring that the study is conducted in compliance with all UBIRB decisions, 
conditions, and requirements. 

7. Bearing responsibility for all actions ofthe staffand sub-investigators with regard 
to the protocol. 

8. Bearing responsibility for securing any other required approvals before research 
begins. 

If you have any questions, please contact the UBIRB at 716-888-4888 or ub
irb@buffa lo.edu. Please include the project title and number in all correspondence with 
theUBIRB. 
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Final Power point slides used for oral defense 

Un.lv=-111ty:J.tBu.fia!c,I~ Schoo l of Nursing 

PURPOSE OF THE STUDY 

•!• The purpose of th.is study '"'as to compare the disabiJity 

level at 90 days after treattneut '"'itJ1 either intravenous 

(IV} Alteplase or intra-arterial (IA) thrombectomy 

5 

STUDY BACKGROUND 
STRC>KE BV THE NLJIVlBER S 

., I n 4 ,..,oo,,;.,,. 

,..,.,-,0.-.......,,...~ .. ,;oo..,... ,QV...... , <;>k... 

80<..Yc. C>F ALL STRC>KES 
CA N BE PREVENTED 

•!• A leading cause of dcat'h (AJ-IAIASA. 2 0 17)_ 

•!• -rhe leading cause ot· disabiJity in adult 

patients (AH A/ASA. 20 17; C D C . 2 0 16). 

3 
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Un.lv,o:r!lity:i.tD~ 

~ ISchool of Nursing 

STUDY QUESTION (PICO) 

•!• Population: Patients with suspected acute ischen1ic ~-troke 

who recelved one of nvo treatn"lerltS 

•!• I ntervention : Treatment \Vith intraven us Alteplase 

•!• Cornparison: Treatn,ent w ith intra-arterial thro111becton1y. 

❖ O utcome: Disability level at 90 days 

There was a que,.1:ion the :-:.Ludy \.V-<lS trying to an~""\,Ver 

6 

Un.lvenity a t l!tafb lo 

"Ce ISch ool of Nursing 

THEORETICAL/CONCEPTUAL FOUNDATION (IHI) 

IV'lodel for mprovement 
VVh.at are ·we trying to 

.acc.ompl1sh? 

How wi:l !I we know t..hat a 
change is an im,provement'? 

'V'Vhat. change can w ·e make that 
wHI re-suit ,n mpr""ovement? 

IUn.iv=!litya.tB1.1lfaJJO

"Ce School of Nursing 

HOW THE STUDY WAS CARRIED OUT 

The fol lowing were obta ined to implement the study 

❖ IRB approval 

❖ Baseline NTHSS scores 

❖ The type of treatment received 

❖ The treatment outcome (the disability level after treatment) 

7 

8 
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T.l:n.lve-:.-:,ity::i.tBl..llb,J,o

'a ISchool of Nursing 

STUDY METHODOLOGY 

Study design and setting 

•:• Study was conducted in an upstate comprehensive stroke care center 

Study Sample 

❖ A fin a l sampl e si ze of282 p atients W-dS obtained 

Pre-treatment and post treatment measures 

❖ ational Institute of Health Stroke Scale (NIHSS) scores 

•:• The modified Rankin Sea.le scores 

VALIDITY/ RELIABILITY OF INSTRUMENT 

•!• he mRS tooVi.nstrurnent 
(Banks & Moral"ta, 2007). 

❖ The NLHSS tool 
(Hinkle, 2014). 

10 

I
Un.ive,z,aity ::i.t BlilUllo 

'e School of Nursing 

ANALYSIS OF DATA 

Data Anal~ is : 

❖ The data was pulled into SPSS and descriptive 

statistics and One-way ANOVA were conducted . 

9 

11 
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IUnlv=~~y :it BLdlaJa 

'e Sch ool o f Nursing 

RESULTS 

Varkabll!!ls f or es tablishin g the equiva.lence o f the· two treatnu!r nt groups 

Descriptive Statistics: 

❖ Final sample = 282 patients 

❖ rv Alteplase group = I 74 

•!• IA thrombectomy grou p = I08 

IUnlv=:,ity :it l!haftalio 

'e Sch ool o f Nursing 

1• G en<der 
a. ► Mal1J 

b),=om.t1 IU 

3) Ethn icity 
a ► H h;p,1mlc 

b)N o ..... H l'!.pt!inlc 

4 R B-CCI 

l!l) Whllo 

b ► B t.a,c:kJ Atrt,e.a. A 

c)As ran 

cf) ND 

a 18 8 t~.6%1 

bl 86 {4 9 4 %1 

21 .97 

11,13(1.7%) 

bl 17 1 ◄ 9-S 3%'1 

etl 14S {<S5'6%l 

bJ21 t.12.t'lt.J 

c)1 (0.6"-) 

dJ3 41.7%) 

RESULTS CONTINUED 

Comparison of IV AJtc plasc versus IA C ompa rison o f corTimon ri s k fact or.i ( 5 com o r b idities) 

thrombcctomy us ing One-way ANOVA 
C o m orbtd1t 1es IV Altep~se 

❖ rv A lteplase group v.,as 174 (61.7% ) in compa,;son 
to IA thrombectomy which had 108 (38.3% ). 

Hypert e n ~Pon 661% 
❖ The admission NTHSS 
•:• Averages of outcomes of the tVvo treatrnent Oys ltpl d111 m t.a 443% 

O bes rty 28 7o,;❖ The One-v.,ay ANOVA result 

2()7% 

Diabet es 29 3% 

DISCUSSION OF RESULTS 

•:• E ligibili ty for either of the two treatment was strongly related to time 

❖ Baseline ND-ISS partly determined w hi ch treatment 

•!• Outcon,es for A ltepla se versus thron1becto1ny discussion 

1A Tiwomt:i...ct omv(n.=101!11) 

a) -49 (4S.4~) 

1:>)59(64 F ' 
17• 93 

., 1 (Q_g,,,,. 

bj 107 (951 1-S._) 

a)90 (83 3.,._) 

b)15(13.~) 

c)1 (0.9%) 

d:)2(1.9'%) 

IA T hrombe ctomy 

63.0% 

40.7% 

306% 

18.5% 
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DNP ESSENTIALS AND OUTCOMES 

DNP Essentials and DNP Outcome f11Uilhnent 

•!• The study foltillcd a D P essentia l and a D P outcome 
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LIMITATIONS 

Lim.itations of the study 

The stud y resu lts has son1e l..i.111_i tacions : 

❖ The study resu lts m ay not be genern lizable sinoe the stud y sample was from only 

one hospital. 

•:• Patients who werre not a ble to seek rnecUcal care and treab1.1ent may reduce d 1e 

app li cabili ty of the resu lts to the general population in the region. 

•!• The data were from a single year and rnay not be a true reflection of treatment 

over ti.me. 
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SUGGESTIONS FOR FUTURE STUDIES/IMPLICATIONS 

The fo llowing are some suggestions fur future studies: 

•:• Future studies should include data fron1 n1ultiple years in order to better assess 
the trea tment options over time. Data should be from multiple hospitals as well. 

•!• Also, future studies should include patients ~vho received a combination of the 
tvvo t rea tn1e:nts 
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CONCLUSION 

Tn concluding, 

•!• The study demonstrates an overall impact of both IV Alteplase and IA 
thrombectomy in the treabnent ofAlS and the potential for improving the disability 
after a stroke. 

•!• The study provides p ron1ising resu lts of in1proving treah11ent outcomes :for AIS 

•!• More attention should be paid to the speed of entry to the hospital and mechanisn-1s 
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