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Abstract

Introduction: Acute ischaemic stroke (AIS) remains a leading cause of mortality worldwide, where timely management is 
crucial in minimising neurological damage. This study reviews the latest evidence concerning the medical management 
AIS.

Methods: A systematic literature review was conducted using the EMBASE database to explore medical management 
strategies for AIS. Systematic reviews and meta-analyses from the past five years underwent abstract screening by two 
reviewers. Eligible abstracts were then evaluated through full-text reading based on the eligibility criteria. Out of 174 
identified citations, 21 studies were included in the narrative analysis.

Results: Current evidence supports alteplase as the first-line treatment for AIS. However, tenecteplase is emerging as 
a promising alternative with similar efficacy and lower risks. Recent clinical trials suggested the use of aspirin within 
24 hours of onset, and   the consideration of dual antiplatelet therapy for prevention. Routine use of anticoagulants 
is discouraged, but low molecular weight heparin may have a role in certain stroke types. Emerging neuroprotective 
agents like edaravone, minocycline, vinpocetine, and salvianolic acids show promise but require more research for 
inclusion in treatment guidelines.

Conclusion: Medical management of AIS primarily relies on alteplase as the gold-standard treatment. Our analysis 
highlights tenectaplase as a possible alternative as well as the potential benefits of antithrombotic agents and 
neuroprotectants for post-stroke recovery and prevention. With variations in clinical efficacy outcomes due to limited 
subgroup analyses, it is important to conduct large multicentre trials to further evaluate the various management 
strategies in order to establish optimal care which is personalised. 

Keywords:  Acute ischaemic stroke, Medical management, Alteplase, Antithrombotic agents, Neuroprotectants

Introduction

Acute ischaemic stroke (AIS)  is characterised by an 
interruption of blood circulation in the brain, limiting 

blood and oxygen delivery1. Stroke is the second leading 
cause of mortality worldwide, with approximately 12 
million individuals suffering from an ischaemic stroke 
annually2. Stroke incidents can be classified as either 
ischaemic, which accounting for about 87% of all cases, 
or haemorrhagic, caused by a rupture of a blood vessel in 
the brain3. The underlying pathophysiology of ischemic 
stroke is most commonly due to thrombosis, typically of 
cardio-embolic origin secondary to atrial fibrillation or 
other arrhythmias3. Other less common causes include 
large-vessel stenosis, small-vessel disease, and infective 
vegetations3. 

Stroke is a medical emergency with severe 
consequences to the patient’s quality of life. Despite 
current medical management, 60-80% of patients 
face either mortality or a lack of full recovery within 

90 days following infarction4. The management of 
anterior circulation stroke has been shown to require a 
multidisciplinary approach and is in constant evolution5. 
75-80% of strokes occur in the anterior circulation, with 
the rest occurring in the posterior circulation6. Currently, 
the gold standard treatment for AIS is the thrombolytic 
agent alteplase, which dissolves the clots in order 
to restore brain perfusion. Additionally, mechanical 
thrombectomy, an interventional approach that 
removes the clots using a catheter, is often considered7. 
Although effective, thrombectomy carries a 15% risk of 
complications, including arterial perforation and post-
operative haemorrhage, which can be life-threatening8. 
Due to the high-risk nature of invasive procedures, it is 
crucial to optimise medical management and continue 
efforts to discover new pharmacological agents for AIS 
treatment. 

An evidence-based approach is required for a high 
standard of medical care, especially when considering 
the introduction of novel therapeutics. Therefore, the 
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aim of this review is to evaluate the current evidence-
based medical management of acute ischaemic strokes. 

Method
Database search
A systematic review database search was conducted on 
October 25th, 2022 via the EMBASE database. The search 
was limited to the last 5 years to focus on the evidence 
and justification of the current management strategies 
for acute ischaemic stroke. The aim for this review was 
to evaluate the current medical management strategies 
for acute ischaemic stroke, therefore, the keywords used 
were ‘medical management’ or ‘management’ and ‘acute 
ischaemic stroke’ or ‘anterior circulation stroke’. As 
the focus was solely on medical management, surgical 
management keywords such as ‘thrombectomy’ and 
‘endovascular’ were removed by using the NOT function. 
Finally, to find literature which has high level of evidence 
(Table 1), an exclusive search was conducted looking 
for ‘meta analysis’ or ‘systematic review’. The full search 
strategy is as below:  

('medical management'/exp OR 'medical management' 
OR 'management' OR (medical AND ('management'/
exp OR management))) NOT 'thrombectomy' NOT 
'endovascular' AND ('acute ischemic stroke'/exp OR 
'acute ischemic stroke' OR 'acute ischaemic stroke'/exp 
OR 'acute ischaemic stroke' OR 'anterior circulation 
stroke'/exp OR 'anterior circulation stroke') AND ('meta 
analysis'/de OR 'systematic review'/de) AND ('article'/it 
OR 'review'/it)  AND (2018:py OR 2019:py OR 2020:py OR 
2021:py OR 2022)

Study selection
Screening of title and abstracts: Two reviewers screened 
each article by title and abstract of the retrieved search 
results in EMBASE based on the eligibility criteria (Table 
2). Any conflicts in inclusion or exclusion were discussed 
until a consensus was reached.

Full-text review: The included abstracts were 
downloaded and assessed based on their full text. 
Two reviewers independently screened each paper for 
inclusion or exclusion based on the eligibility criteria 
(Table 2). 

Results of Database Search 
Database search 
The EMBASE database identified 174 citations based on 
the eligibility criteria for this review (Table 2). Seven 
duplicates were found, and 167 citations were moved 
to title and abstract screening in the systematic review 
management tool Covidence10. 100 citations were 
excluded based on title and abstract. Upon full-text 
review of 67 citations, 46 were further excluded, leaving 
21 citations for inclusion in the narrative analysis. The 
2020 PRISMA guidelines11 were used for this literature 
review to ensure a systematic approach to searching 
the literature. A flow diagram of the database search 
methods is shown in Figure 1.

For each study included in this review, seven 
important components were extracted and presented in 
a table as seen in Table 2. The seven aspects include:
1. Name of journal and year of publication
2. Number of studies included in the systematic 

review/meta-analysis
3. Number of participants and their mean age
4. Grading scale of evidence
5. Type of medical management 
6. Type of group comparison
7. Outcome of study

 

Level Type of Evidence

1a Systematic Review (with homogeneity) of Randomised 
Clinical Trials (RCT)

1b Individual RCT (with narrow confidence intervals)

1c All or none study

2a Systematic Review (with homogeneity) of cohort studies

2b Individual cohort study (including low quality RCT, e.g. 
<80% follow-up)

2c “Outcomes” research (i.e. audits)

3a Systematic Review (with homogeneity) of case-control 
studies

3b Individual case-control study

4 Case series (and poor-quality cohort and case-control 
studies)

5 Expert opinion without critical appraisal

Table 1. Levels of Evidence Grading System9

Figure 1. PRISMA flowchart
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Main findings
Thrombolysis 
The current guidelines for the pharmacological treatment 
of acute ischemic stroke (AIS) recommend the use of 
alteplase within 4.5 hours of onset of stroke symptoms30. 
Alteplase, a fibrinolytic agent often referred to as tissue 
plasminogen activator (tPA), converts plasminogen to 
plasmin, an enzyme that breaks down fibrin into fibrin 
degradation products, thereby dissolving the blood clot31. 
However, as a fibrinolytic agent, it also increases the 
risk of symptomatic intracerebral haemorrhage (sICH). 
Jia and colleagues investigated the safety and efficacy 
of alteplase treatment in ischaemic stroke and found 
that, although it resulted in better functional outcomes 
compared to other non-thrombolytic treatments, the 
risk of sICH was 4.46 times higher with alteplase use12. 
Therefore, it is crucial that these agents are administered 
with extra care and continued monitoring. A recent meta-
analysis indicated that low-dose alteplase (<0.75mg/
kg) could achieve a prognosis similar to the standard 
dose (0.9 mg/kg) with a reduced incidence of sICH13. 
Regarding the timing of administration, two meta-
analyses concluded that the risk of sICH significantly 
increases beyond 4.5hrs after symptom onset, making 
timely administration of alteplase crucial14, 15. 

Although alteplase is the current recommended 
fibrinolytic agent for thrombolysis, tenecteplase is 
another agent that has shown promising results. Two 

recent meta-analyses compared the safety and efficacy 
of alteplase and tenecteplase16, 17; both studies concluded 
that tenecteplase demonstrated higher recanalisation 
rate and early neurological improvement with doses 
of 0.20-0.25 mg/kg. Safety considerations showed that 
sICH and mortality rates were comparable between 
both drugs. Tenecteplase also has a longer half-life and 
is suitable for a single bolus administration, making it 
preferable for patients requiring transfer for endovascular 
therapy. Additionally, tenecteplase has been shown to 
be more cost-effective, with an approximate cost of 
$3000 for 25mg of tenecteplase compared to $8000 for 
90mg of alteplase which are appropriate dosages for a 
100kg person32. A change to tenecteplase as the primary 
medication could potentially save hospitals and patients 
a substantial amount of money. These results strongly 
suggest that tenecteplase is a compelling alternative to 
alteplase, warranting a reassessment of The National 
Institute for Health and Care Excellence (NICE) 
guidelines to consider tenecteplase as the first-line 
medication for intravenous thrombolysis (IVT).

Anti-thrombotics
In addition to their prominent role in long-term 
secondary cardiovascular prevention, anti-platelets are 
also important for treating AIS. Primary antiplatelet 
agents in the treatment of AIS are Aspirin and Clopidogrel. 
Aspirin irreversibly inhibits cyclooxygenase (COX), 
leading to reduced thromboxane A2 (TXA2) production 

Inclusion Criteria Exclusion Criteria

Publication year Last 5 years (Oct 2018 – Oct 2022  )

Language Restricted to English language

Types of articles Scientific articles published in peer-reviewed 
journals with available full texts that analyse at 
least one RCT 

• Popular articles, grey literature
• Editorials, commentaries etc.
• Abstracts only
• Conference abstracts
• Trial registries

Study design Systematic reviews and/or meta-analysis • Study protocols
• Clinical trials
• RCTs 
• Case series 
• Case reports
• Observational studies

Population • Patients with anterior circulation stroke
• Patients with acute ischaemic stroke

• Posterior circulation stroke 
• Haemorrhagic stroke 
• Comorbidities with specific medications (statins, 

heparin prior to intervention)
• Large vessel occlusion  
• Specific patient populations (aspirin allergy, 

dyspepsia)

Interventions Any patient targeted pharmacological approach to 
treating anterior circulation stroke

• Thrombectomy 
• Any other surgical interventions
• Herbal medicine 

Outcomes • Neurological improvement 
• Risk of intracranial haemorrhage (ICH)
• Mortality
• Recurrent ischaemic stroke (RIS) post 

intervention

Failure of intervention

Table 2. Eligibility Criteria

Systematic Review: Newer Perspective in the Medical Management of Acute Ischaemic Stroke
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and thus permanently inhibiting platelet aggregation33.  
Clopidogrel inhibits platelet aggregation through the 
P2Y12-receptor pathway, working synergistically with 
aspirin in platelet-aggregation assays34. NICE guidelines 
recommend the use of aspirin within 24 hours of AIS 
onset30. Minhas and colleagues confirmed the safety and 
efficacy of early antiplatelet therapy, especially within 48 
hours of onset18. 

The increased risk of bleeding is offset by reductions 
in mortality or dependency and incidence of recurrent 
ischaemic stroke. Dual antiplatelet therapy (DAPT) with 
aspirin and clopidogrel, as opposed to aspirin alone, has 
been linked with a reduced risk of recurrent ischaemic 
stroke but increases bleeding risk, which can be 
minimised by limiting the duration of DAPT19. Physicians 
must balance efficacy and safety when prescribing anti-
platelets, and should consider risk factors such as a 
history of stroke or intracranial haemorrhage35. 

According to the NICE guidelines, anticoagulants are 
not recommended for routine use in AIS30. Wang and 
colleagues found no benefit from early anticoagulation, 
with reductions in recurrent ischaemic stroke and 
pulmonary emboli being offset by an increased risk 
of sICH and extracranial haemorrhage20. Xia and 
colleagues found low molecular weight heparin 
(LMWH) offered no additional benefits over aspirin in 
an unselected patient population while increasing the 
risk of extracranial haemorrhage21; however, in patients 
with non-cardioembolic ischaemic stroke, LMWH 
reduced incidence of early neurological degeneration 
and recurrent ischaemic stroke while improving 
independence. Thus, the use of anticoagulants such as 
LMWH may depend on the type of ischaemic stroke and 
must be used with caution.

Neuroprotectants
An alternative intervention involves the use of 
neuroprotectants which help to reduce neurological 
damage following reperfusion to the ischaemic region. 
These novel interventions are currently not part of the 
NICE guidelines; however, recent promising have shown 
efficacy in reducing irreversible neuronal damage.

For the free-radical scavenger edavarone, Chen and 
colleagues found increased neurological improvement 
and decreased mortality rates at three months post-
stroke22. It is thought that edavarone removes free 
radicals produced due to brain tissue ischaemia, leading 
to a reduction in oxidative stress. They concluded that 
edaravone has clear benefits in treating AIS and has been 
used within the Asian health system22. Hu and colleagues 
found similar results in their systematic review of the use 
of edaravone combined with alteplase, in which  there 
was a reduction in National Institutes of Health Stroke 
Scale (NIHSS) scores as well as a reduced risk of ICH23. 
NIHSS is a standardised scale estimating stroke severity, 
ranging from 0 to 42, with higher scores indicating 
greater severity36. Moreover, Yang and colleagues found 
that adding a kallikrein glycoprotein neovascularisation 
agent (human urinary kallidinogenase) to edaravone 
significantly improved NIHSS scores better than 
edaravone alone24. Human urinary kallidinogenase (HUK) 

activates the kallikrein/kinin system (KKS) inducing 
angiogenesis and neovascularisation, potentially 
restoring blood supply in the ischaemic regions24.

Other neuroprotectants include minocycline, a 
tetracycline with neuroprotective properties, which 
was found to reduce NIHSS scores in AIS patients 
after three months25. Vinpocetine and salvianolic 
acids, which are both plant derivates, similarly showed 
reductions in three-month NIHSS scores26, 27. In addition 
to pharmacological neuroprotectants, alternatives like 
remote ischaemic conditioning and normobaric oxygen 
therapy, when administered for three to six hours, have 
both been found to reduce NIHSS scores, although these 
studies have limited clinical use and evidence of benefit28, 

29. These novel therapeutic approaches may continue to 
develop and may have potential to be added in the NICE 
guideline regimen for treating AIS in the future. 

Discussion
The findings from recent research on the medical 
management of acute ischaemic stroke suggest that 
alteplase remains to be the gold standard and most 
effective treatment option; however, it should be 
administered with careful consideration due to the 
associated risk of sICH. Meanwhile, tenecteplase shows 
promise as a viable alternative to alteplase, as it offers 
similar efficacy with a potentially lower risk profile. 
Perhaps, a more large-scale multi-centred clinical trial is 
necessary to confirm whether tenecteplase should be the 
first line treatment instead of alteplase. The guidelines 
recommend antiplatelet therapy with aspirin, especially 
within the first 24 hours of acute ischaemic stroke onset, 
and dual antiplatelet therapy may be considered for 
recurrent ischaemic stroke prevention, although this 
approach should carefully balance its benefits against 
the risk of bleeding.

Anticoagulants are generally discouraged for 
routine use in AIS due to the increased risk of sICH. 
However, low molecular weight heparin (LMWH) might 
have a role in specific stroke types such as strokes 
of non-cardioembolic origin. Additionally, emerging 
neuroprotective agents like edaravone, minocycline, 
vinpocetine, and salvianolic acids demonstrate the 
potential to reduce neurological damage, but further 
research is needed to solidify their inclusion in treatment 
guidelines and understand their long-term effects.   
These findings emphasise the importance of tailoring 
AIS treatments to the individual needs of the patient 
while exploring possible alternatives to the standard 
approach. 

Regarding long-term outcomes in patients treated 
with IVT, DAPT and neuroprotectant agents, a cohort 
study by Muruet et al with a ten-year follow up found 
that thrombolysis with intravenous alteplase is linked 
to better long-term survival and functional outcomes, 
with treated patients living on average one year longer 
than controls37. Additionally, a recent systematic review 
found that both short-term and long-term use of DAPT 
reduces risk of stroke; however, the risk of intracranial 
bleeding increases with DAPT use beyond three months38. 
Edaravone, a promising neuroprotective agent, has been 
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shown to improve daily activities, reduce neurological 
deficits, and increase recanalisation rates in the short 
term39. However, further research and validation through 
larger clinical trials are necessary to ascertain its long-
term effects. 

The majority of our findings were derived from 
systematic reviews of randomised control trials 
(RCTs) which are considered to be the gold standard 
in evaluating the efficacy of health interventions. 
Furthermore, the method and search strategy in this 
paper allowed for investigation into a variety of medical 
management strategies of acute ischaemic stroke, 
including the most efficacious pharmacological agent to 
use for AIS in the general population14-17, 30 and the role 
of newer agents like neuroprotectants22-29. Furthermore, 
we integrated two network meta-analyses, which, in 
contrast to conventional pair-wise meta-analysis, allows 
for the generation of multiple pooled effect estimates. 
This enables the ranking of interventions based on 
efficacy for example the different time points in which 
alteplase can be administered15,17. This review also 
included studies published in non-English languages, 
which included studies from all over the world which 
reduces the impact of language and culture bias on the 
total estimate of treatment effectiveness. 

However, there are several limitations of the 
studies included in our analysis. There are high levels 
of heterogeneity in several clinical outcomes observed 
in the papers discussing the efficacy of different 
pharmacological agents in AIS. Most of the included 
studies' analyses failed to separate the percentage 
of people with certain stroke subtypes and stroke 
aetiologies, which may have had an impact on how 
well participants respond to thrombolytic agents. Data 
collection on neuroprotective agents was challenging due 
to limitations in the studies such as small homogenous 
populations (entirely Chinese cohorts), which may limit 
generalisability. Furthermore, in several instances, the 
methodological design of the studies was described as 
improper or incomplete, oftentimes not including long-
term outcomes at six months or a year. Therefore, it was 
difficult to state whether the medical management had a 
long-term significant effects on the cohort.

Another notable limitation of the studies included 
in our analysis is the absence of subgroup analysis 
examining the potential impact of sex and ethnicity on 
the efficacy of thrombolytic agents, antiplatelet agents 
and neuroprotectants. A recent systematic review and 
meta-analysis by Liu et al. found that female stroke 
patients treated with IVT were more likely to exhibit 
worse functional outcomes compared to males, although 
the safety profile regarding haemorrhagic complications 
from was similar between sexes40. Additionally, a study 
by Mehta et al. identified potential differences in the 
side-effect profile of thrombolysis linked to the patient’s 
ethnicity41.  The incidence of sICH was slightly higher in 
patients of African or Afro-Carribean and Asian ethnicity 
in comparison to Caucasian patients41. Further research is 
required to explore sex- and ethnicity-linked differences 
in outcomes of thrombolysis and stroke management in 
order to develop personalised treatment strategies.

Conclusion
Medical management of AIS remains a first-line 
treatment, with alteplase recommended as the gold-
standard treatment. Our analysis also indicates that 
antithrombotic agents and neuroprotectants have 
potential advantages in promoting functional recovery 
post-stroke as well as secondary prevention. However, 
only a small percentage of the reviews we evaluated 
included a subgroup analysis which can lead to varying 
clinical efficacy outcomes. Therefore, this paper 
highlights the need for more multicentral, large sample-
size trials with subgroup analysis to determine the best 
practices for personalised AIS management. ◀

Declarations
The author declares that the research was conducted in the absence of any 
commercial or financial relationships that could be construed as a potential 
conflict of interest. 

References 

1. Chugh C. Acute Ischemic Stroke: Management Approach. Indian J Crit 
Care Med. 2019;23(Suppl 2):S140-s6.

2. Saini V, Guada L, Yavagal DR. Global Epidemiology of Stroke and 
Access to Acute Ischemic Stroke Interventions. Neurology. 2021;97(20 
Suppl 2):S6-s16.

3. Hui C, Tadi P, Suheb MZK, Patti L. Ischemic Stroke.  StatPearls 
[Internet]: StatPearls Publishing; 2024.

4. Goyal M, Demchuk AM, Menon BK, Eesa M, Rempel JL, Thornton J, 
et al. Randomized assessment of rapid endovascular treatment of 
ischemic stroke. N Engl J Med. 2015;372(11):1019-30.

5. Herpich F, Rincon F. Management of Acute Ischemic Stroke. Crit Care 
Med. 2020;48(11):1654-63.

6. Merwick Á, Werring D. Posterior circulation ischaemic stroke. BMJ. 
2014;348:g3175.

7. Mourand I, Brunel H, Costalat V, Riquelme C, Lobotesis K, Milhaud D, et 
al. Mechanical thrombectomy in acute ischemic stroke: catch device. 
AJNR Am J Neuroradiol. 2011;32(8):1381-5.

8. Balami JS, White PM, McMeekin PJ, Ford GA, Buchan AM. 
Complications of endovascular treatment for acute ischemic stroke: 
Prevention and management. Int J Stroke. 2018;13(4):348-61.

9. Oxford Centre for Evidence-Based Medicine: Levels of Evidence (March 
2009). 2020.

10. Innovation VH. Covidence systematic review software. Melbourne, 
Australia 2022.

11. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ. 2021;372:n71.

12. Sun J, Wang H, Sun M, Xie Q, Liu N, Wang M. Intravenous Alteplase 
Treatment of Acute Ischemic Stroke Patients Exhibiting Mild 
Neurological Deficits. J Coll Physicians Surg Pak. 2022;32(3):352-8.

13. Cheng JW, Zhang XJ, Cheng LS, Li GY, Zhang LJ, Ji KX, et al. Low-Dose 
Tissue Plasminogen Activator in Acute Ischemic Stroke: A Systematic 
Review and Meta-Analysis. J Stroke Cerebrovasc Dis. 2018;27(2):381-90.

14. Jia X, Wang W, Wu B, Sun X. Intravenous thrombolysis for acute 
ischemic stroke with extended time window. Chin Med J (Engl). 
2021;134(22):2666-74.

15. Chen X, Shen Y, Huang C, Geng Y, Yu Y. Intravenous thrombolysis with 
0.9 mg/kg alteplase for acute ischaemic stroke: a network meta-
analysis of treatment delay. Postgrad Med J. 2020;96(1141):680-5.

16. Oliveira M, Fidalgo M, Fontão L, Antão J, Marques S, Afreixo V, et al. 
Tenecteplase for thrombolysis in stroke patients: Systematic review 
with meta-analysis. Am J Emerg Med. 2021;42:31-7.

17. Kheiri B, Osman M, Abdalla A, Haykal T, Ahmed S, Hassan M, et al. 
Tenecteplase versus alteplase for management of acute ischemic 
stroke: a pairwise and network meta-analysis of randomized clinical 
trials. J Thromb Thrombolysis. 2018;46(4):440-50.

Systematic Review: Newer Perspective in the Medical Management of Acute Ischaemic Stroke



Trinity Student Medical Journal   •   Vol. 23 No. 1   •   June 2025   39www.tsmj.ie

RESEARCH •
RESEARCH

18. Minhas JS, Chithiramohan T, Wang X, Barnes SC, Clough RH, 
Kadicheeni M, et al. Oral antiplatelet therapy for acute ischaemic 
stroke. Cochrane Database Syst Rev. 2022;1(1):Cd000029.

19. Yang Y, Huang Z, Zhang X. Efficacy and safety of clopidogrel and/or 
aspirin for ischemic stroke/transient ischemic attack: An overview 
of systematic reviews and meta-analysis. Medicine (Baltimore). 
2021;100(50):e27804.

20. Wang X, Ouyang M, Yang J, Song L, Yang M, Anderson CS. 
Anticoagulants for acute ischaemic stroke. Cochrane Database of 
Systematic Reviews. 2021(10).

21. Xia H, Wang Z, Tian M, Liu Z, Zhou Z. Low-Molecular-Weight Heparin 
Versus Aspirin in Early Management of Acute Ischemic Stroke: A 
Systematic Review and Meta-Analysis. Front Immunol. 2022;13:823391.

22. Chen C, Li M, Lin L, Chen S, Chen Y, Hong L. Clinical effects and safety 
of edaravone in treatment of acute ischaemic stroke: A meta-analysis 
of randomized controlled trials. J Clin Pharm Ther. 2021;46(4):907-17.

23. Hu R, Guo Y, Lin Y, Tang Y, Tang Q, Wang X, et al. Safety and efficacy 
of edaravone combined with alteplase for patients with acute 
ischemic stroke: A systematic review and meta-analysis. Pharmazie. 
2021;76(2):109-13.

24. Yang DX, Li Y, Yu D, Guan B, Ming Q, Li Y, et al. Human urinary 
kallidinogenase combined with edaravone in treating acute ischemic 
stroke patients: A meta-analysis. Brain Behav. 2021;11(12):e2431.

25. Malhotra K, Chang JJ, Khunger A, Blacker D, Switzer JA, Goyal N, et al. 
Minocycline for acute stroke treatment: a systematic review and meta-
analysis of randomized clinical trials. J Neurol. 2018;265(8):1871-9.

26. Panda PK, Ramachandran A, Panda P, Sharawat IK. Safety and Efficacy 
of Vinpocetine as a Neuroprotective Agent in Acute Ischemic Stroke: A 
Systematic Review and Meta-Analysis. Neurocrit Care. 2022;37(1):314-
25.

27. Xin M, Hao Y, Huang G, Wang X, Liang Z, Miao J, et al. The efficacy and 
safety of salvianolic acids on acute cerebral infarction treatment: 
A protocol for systematic review and meta analysis. Medicine 
(Baltimore). 2020;99(23):e20059.

28. Zhao W, Zhang J, Sadowsky MG, Meng R, Ding Y, Ji X. Remote 
ischaemic conditioning for preventing and treating ischaemic stroke. 
Cochrane Database Syst Rev. 2018;7(7):Cd012503.

29. Bo Fu YX, Beilei lin, Suyan Chen, Peng Wang, Yawen Guo, Yongli 
Wang, Qiushi Zhang, Bei Qi, Zhenxiang, Zhang. THE EFFICACY OF 
NORMOBARIC OXYGEN THERAPY ON CLINICAL OUTCOMES IN PATIENTS 
WITH ACUTE ISCHAEMIC STROKE: A SYSTEMATIC REVIEW Acta Medica 
Mediterranea. 2019;35.

30. Recommendations | Stroke and transient ischaemic attack in over 16s: 
diagnosis and initial management | Guidance | NICE. NICE; 2022.

31. Reed M, Kerndt CC, Nicolas D. Alteplase.  StatPearls [Internet]: 
StatPearls Publishing; 2023.

32. Zitek T, Ataya R, Brea I. Using Tenecteplase for Acute Ischemic Stroke: 
What Is the Hold Up? West J Emerg Med. 2020;21(2):199-202.

33. Kamarova M, Baig S, Patel H, Monks K, Wasay M, Ali A, et 
al. Antiplatelet Use in Ischemic Stroke. Ann Pharmacother. 
2022;56(10):1159-73.

34. Johnston SC, Easton JD, Farrant M, Barsan W, Conwit Robin A, Elm 
Jordan J, et al. Clopidogrel and Aspirin in Acute Ischemic Stroke and 
High-Risk TIA. New England Journal of Medicine. 2018;379(3):215-25.

35. Iqbal AM, Lopez RA, Hai O. Antiplatelet Medications.  StatPearls 
[Internet]: StatPearls Publishing; 2022.

36. Zhuo Y, Qu Y, Wu J, Huang X, Yuan W, Lee J, et al. Estimation of stroke 
severity with National Institutes of Health Stroke Scale grading 
and retinal features: A cross-sectional study. Medicine (Baltimore). 
2021;100(31):e26846.

37. Muruet W, Rudd A, Wolfe CDA, Douiri A. Long-Term Survival After 
Intravenous Thrombolysis for Ischemic Stroke: A Propensity Score-
Matched Cohort With up to 10-Year Follow-Up. Stroke. 2018;49(3):607-
13.

38. Brown DL, Levine DA, Albright K, Kapral MK, Leung LY, Reeves MJ, 
et al. Benefits and Risks of Dual Versus Single Antiplatelet Therapy 
for Secondary Stroke Prevention: A Systematic Review for the 2021 
Guideline for the Prevention of Stroke in Patients With Stroke and 
Transient Ischemic Attack. Stroke. 2021;52(7):e468-e79.

39. Zhao K, Li GZ, Nie LY, Ye XM, Zhu GY. Edaravone for Acute Ischemic 
Stroke: A Systematic Review and Meta-analysis. Clin Ther. 
2022;44(12):e29-e38.

40. Liu M, Li G, Tang J, Liao Y, Li L, Zheng Y, et al. The Influence of Sex in 
Stroke Thrombolysis: A Systematic Review and Meta-Analysis. J Clin 
Neurol. 2018;14(2):141-52.

41. Mehta RH, Cox M, Smith EE, Xian Y, Bhatt DL, Fonarow GC, et al. Race/
Ethnic differences in the risk of hemorrhagic complications among 
patients with ischemic stroke receiving thrombolytic therapy. Stroke. 
2014;45(8):2263-9.


	TSMJ Volume 23_Full Issue.pdf

