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1 Minute of ischemia 
= 2M neuron loss!!
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Stroke

awareness

Timely assessment for
suspected stroke in

adults and children,

stroke code activation, and

transfer protocols

Mobile Stroke Units

improve onset of treatments
and outcomes

EMS

management

Emergency
department

HOSPITAL

+MSU
AMBULANCE

Early
imaging

Continuous quality improvement,
stroke severity documentation,
and data registry participation

Stroke ACT PLAN

multidisciplinary
team

STUDY DO

Early recognition in

patients of all ages

Telemedicine in

transport improves
identification of

candidates for treatment

Telemedicine EVT

TNKase

B0m

EVT in patients

ASPECTS 3-10

Thrombolysis
TNK is a reasonable

and equivalent option

Acute Stroke Recognition and Assessment
Protocol based Hyperacute Reperfusion Pathway 



Contents of Today’s Talk

- Hyperacute reperfusion therapy: Protocol based rapid pathway; IV rTPA 
- ASU and close monitoring
- Cardiovascular risk factor optimisation
- Post-stroke complications
- Rehabilitation: rTMS, Botox
- DM specific topics 

Clinical Signs Recognition

Facial asymmetry

Limb weakness

Slurring

Gaze deviation 

Dysphasia

Neglect

https://derangedphysiology.com/main/required-reading/neurological-intensive-care/Chapter-463/examination-eye-movements-cn-iii-iv-vi
https://www.rugd.net.au/pocit/PronatorDrift.htm
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IV Thrombolysis - rTPA

Recombinant Tissue Plasminogen Activator



https://medrac.web.unc.edu/2025/07/breaking-the-block-why-tenecteplase-is-a-new-contender-in-ischemic-stroke-therapy

Absolute Contraindications

CT brain with hemorrhage

CT brain with extensive hypodensity (established infarct)

Intra-axial brain tumour

Aortic dissection

Recent Neurosurgery

Recent Moderate to severe traumatic brain injury

Severe Coagulopathy or thrombocytopenia

And others.. 
Gadhia J, Starkman S, Ovbiagele B, Ali L, Liebeskind D, 
Saver JL. Assessment and improvement of figures to 
visually convey benefit and risk of stroke 
thrombolysis. Stroke. 2010 Feb;41(2):300-6. doi: 
10.1161/STROKEAHA.109.566935. Epub 2010 Jan 7. 
PMID: 20056928; PMCID: PMC2909659.

Decision to IV thrombolysis

Patient’s premorbid

Patient’s stroke symptoms and severity / disabling symptoms

Time window

CT to exclude contraindications

Exclude major contraindications

Consent

Ensure BP suitable for IV thrombolysis

Proceed to IV thrombolysis ASAP 

Streptokinase discovered:

Beta-haemolytic

streptococci ability to lyse
normal plasma clots was

recognized, 1933 [13]

SK as a

thrombolytic

agent for MI,

1948 [14]

Plasmin

(fibrinolysin)
used for thrombus

treatment.

1957 [21]

Human urine

fibrinolytic

agent named as

UK, 1953[16]

rt-PA Cloned and

expressed with

E.coli 1982 [19]

First tPA study on

AMI patients, 1983

[29]

tPA

discovered,

1975 [18]

1933....1947/48...1953....1957/58....1975....1980

Human urine SK used as

fibrinolytic

potential

discovered,1947

[15]

a thrombolytic
agent for

AMI,

1958[17]

ECASS-II,

ASSENT-2 trials

1996-1998 [11,

28]

ECASS-4: ExTEND trial but

prematurely stopped due to

slow recruitment, 2014-2017

[22]

NOR-Test trial,
2017 [301

TRACE-III,

TIMELESS, TASTE,
ATTEST-2, ORIGINAL

trials, 2024 [23-27].

FDA Approves

tPA for AMI,

1987 [7]

NINDS,

ECASS-I trials,

1995 [8, 31]

DIAS-3, DIAS-4,

DIAS-J trial, 2009-

2014 [32-34]

EXTEND-IA TNK,

WAKE-UP trials

2018 [35,36]

TRACE-2

trial, 2023

[37]

CHABLIS-T

II, HOPE trial,

2025 [38, 39]

.1987....... 1995.. ....1999......2008....2014...2017...2018....2020...2023....20224/2025

Thrombolytic effects of
melanoma cell line t-PA

recognized, 1980 [42]

First 2 patients with renal
vein thrombosis after

kidney transplantation
treated with melanoma

t-PA, 1981 [45]

FDA approves rt-PА

for AIS treatment,

1996 [7]

ECASS-III trial,.

2008 [10]
EXTEND

trial,

2019 [40]

EXTEND-IA

TNK part 2

trial, 2020 [41]
TAAIS trial,

2012 [43]
TRACE trial,

2021 [44]

AcT, NOR-TEST 2

(Part A), TASTE-А

TWIST trials, 2022

[46-49]

FDA approved
TNK for AIS,

2025 [20]
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Oh M.S. (2017) History of Intra-arterial Thrombolysis. In: Lee SH. (eds) Stroke Revisited: Diagnosis and Treatment of Ischemic Stroke.

Stroke Revisited. Springer, Singapore. https://doi.org/10.1007/978-981-10-1424-6_7

Monitoring in ASU

AHA 2026

Blood Glucose Management

AHA 2026

7.8 - 10 mmol/L 

4.4 - 7.2 mmol/L

Stress induced hyperglycemia

Acute stroke → high probability of stress hyperglycemia

Higher admission glucose levels in non-survivors of stroke than in AIS survivors

Glucose level at admission is a meaningful independent predictor of mortality or 
poor functional prognosis after stroke

Peng, Zhouzhou, et al. "Association between stress hyperglycemia and outcomes in patients with acute ischemic stroke due to large vessel occlusion." CNS neuroscience & therapeutics 29.8 (2023): 2162-2170.



Neuroprotective effects of 
hyperglycemia in acute stroke

Glucose regulatory center, 

Hypothalamic–pituitary–adrenal (HPA) axis

Sympathetic adrenomedullary system

Yao, Mengyue, et al. "A review of stress-induced hyperglycaemia in the context of 
acute ischaemic stroke: definition, underlying mechanisms, and the status of 
insulin therapy." Frontiers in Neurology 14 (2023): 1149671.

Where there is Imbalance 

- Stressful inflammatory response: release of neurotoxic and vasoconstrictive 
factors that further damage vascular endothelial cells

- Directly poison ischemic brain tissue: lactic acid deposition; impair cortical 
collateral perfusion 

- Abnormal aggregation of platelets
- Damage the blood–brain barrier and promote the transformation of 

hemorrhagic infarction

Peng, Zhouzhou, et al. "Association between stress hyperglycemia and outcomes in patients with acute ischemic stroke due 
to large vessel occlusion." CNS neuroscience & therapeutics 29.8 (2023): 2162-2170.

Future Research Direction

Criteria for initiating glucose lowering after AIS ? 

Timing of dosing and duration of treatment?

Target range of glycaemic control?

Treatment options other than insulin?

Yao, Mengyue, et al. "A review of stress-induced hyperglycaemia in the context of acute 
ischaemic stroke: definition, underlying mechanisms, and the status of insulin therapy." Frontiers 
in Neurology 14 (2023): 1149671.

High Intensity Statin

Section 10: Cardiovascular Disease and 
Risk Management. Clin Diabetes 18 April 
2025; 43 (2): 212–214. 
https://doi.org/10.2337/cd25-a010

Anti-thrombotic Agents – Simple Scenarios

● Stroke/ TIA with AF: anticoagulation 
● Moderate to severe stroke: single antiplatelet
● Minor stroke or high risk TIA: DAPT for 21 days then single antiplatelet
● Intracranial Atherosclerotic Disease (ICAD): DAPT for 90 days than single 

antiplatelet 



Aspirin, Plavix, Anticoagulation? 



NOAC Compliance

Cost e.g. SFI 

Capsule format - Dabigatran 

GI upset / Bleeding Tendency

Route of administration - Dabigatran cannot be crushed (NGT not applicable)

Stroke and DM

Epidemiology

The prevalence of diabetes in people with all 
types of stroke is 28%.

The rate is greater in those with ischemic (33%) 
compared with hemorrhagic (26%) stroke.

Diabetic stroke patients are relatively younger 
and have more comorbidities than those without 
diabetes.

High stroke recurrence in diabetic patients

Mosenzon, Ofri, et al. "Diabetes and stroke: what are the connections?." Journal of stroke 25.1 (2023): 26-38.

Maida, Carlo Domenico, et al. "Diabetes and ischemic stroke: an 
old and new relationship an overview of the close interaction 
between these diseases." International journal of molecular 
sciences 23.4 (2022): 2397.

Mosenzon, Ofri, et al. "Diabetes and stroke: what are the connections?." Journal of stroke 25.1 (2023): 26-38.



DM and Stroke Outcome

Hyperglycemia during acute phase associated with poor 
stroke outcome 

Poor post-stroke outcome in DM patients
-Cognitive impairment
-Length of stay 
-Dependence 

Mosenzon, Ofri, et al. "Diabetes and stroke: what are the connections?." Journal of stroke 25.1 (2023): 26-38.

Approach to DM after ischemic stroke / TIA

Screening for DM / Prediabetes with HbA1c, Fasting Glucose, or OGTT

Shifting from glycemic control (Glucose-centric approach) to complication driven, 
risk-stratified therapeutic approach 

Choice of agents depends on presence of ASCVD / Risk profiles

Multi-factorial approach to manage glucose, blood pressure, and lipids, along with 
the use of renin-angiotensin system inhibitors, statins, and aspirin (where 
appropriate), has been shown to reduce both microvascular and cardiovascular 
complications of diabetes.

Mosenzon, Ofri, et al. "Diabetes and stroke: what are the connections?." Journal of stroke 25.1 (2023): 26-38.

Antiglycemic Agents with CVS Benefits

Cardiovascular Benefits: GLP-1 RAs, SGLT 2- i

Stroke risk reduction from Meta-analysis: GLP 1 RAs, Thiazolidinediones

“Intensive glycemic control achieved with agents other than GLP-1 RAs or pioglitazone 
has not been shown to have any significant effect on stroke events in people with T2D. 
This suggests that the beneficial effect of GLP-1 RAs on stroke is not solely due to 
glycemic control. “

→ inflammation, fat distribution, lipid and protein metabolism, and vascular endothelial 
function

Mosenzon, Ofri, et al. "Diabetes and stroke: what are the connections?." Journal of stroke 25.1 (2023): 26-38.
Samanidou, Valentini, et al. "GLP-1 Receptor Agonists in Acute Ischemic Stroke and Secondary Stroke Prevention: A Narrative Review of Preclinical and 
Clinical Evidence." Journal of Central Nervous System Disease 18 (2026): 11795735261444425.

American Diabetes Association 
Professional Practice Committee 
for Diabetes*; 9. Pharmacologic 
Approaches to Glycemic 
Treatment: Standards of Care in 
Diabetes—2026. Diabetes Care 1 
January 2026; 49 
(Supplement_1): S183–S215. 
https://doi.org/10.2337/dc26-S00
9

A holistic, multifaceted, person-centered approach

Individualized glycemic goals

Weight goals 

Risk for hypoglycemia

History of or risk factors for cardiovascular, kidney, liver, and other comorbidities and complications of diabetes 

Tolerability and side effect profiles of medications

Complexity of the medication plan 

Individual’s capacity to implement it given their specific situation and context, and the access, cost, and availability of 
medications

Lifestyle modifications and health behaviors should be emphasized along with any pharmacologic therapy. 

American Diabetes Association Professional Practice Committee for Diabetes*; 9. Pharmacologic Approaches to Glycemic Treatment: Standards of 
Care in Diabetes—2026. Diabetes Care 1 January 2026; 49 (Supplement_1): S183–S215. https://doi.org/10.2337/dc26-S009



Stroke Rehabilitation - Start Early!

Physical Impairments, Activity Limitations, Participation Restriction (Personal and 
Environmental factors)

Goal setting and Rehab plan formulation

Community integration

Common Complications Encountered in Stroke Rehab 

Post-stroke depression

Post-stroke cognitive impairment 

Post-stroke pain syndrome (Hemiplegic shoulder pain, thalamic pain syndrome, 
complex regional pain syndrome etc)

Spasticity Management 

Botox indication: Spasticity Management

- Pain or spasm 
- Interference with motor and functional rehab
- Personal hygiene interference
- Fitting orthosis 
- Reduce deformity or contracture 

Doussoulin, A., et al. "Prevalence of spasticity and postural patterns in the upper extremity post 
stroke." Journal of stroke and cerebrovascular diseases 29.11 (2020): 105253.

https://www
.youtube.co
m/watch?v
=pIhEW7ye
744

https://www
.youtube.co
m/watch?v
=pIhEW7ye
744



Agarwal, Smriti, et al. "Interrogating cortical 
function with transcranial magnetic stimulation: 
insights from neurodegenerative disease and 
stroke." Journal of Neurology, Neurosurgery & 
Psychiatry 90.1 (2019): 47-57.

https://www.healthhub.sg/support-and-tools/support-and-care-programmes/stroke-
admission-and-stroke-care-teams

https://www.healthhub.sg/support-and-tools/support-and-care-p
rogrammes/stroke-admission-and-stroke-care-teams



Take Home Messages

Patient Journey with acute ischemic stroke 

- Hyperacute reperfusion therapy: Protocol based rapid pathway; IV rTPA 
- ASU and close monitoring
- Cardiovascular risk factor optimisation, AF stroke prophylaxis and NOAC use 
- Post-stroke complications
- Rehabilitation: rTMS, Botox

DM specific topics

- 2026 AHA recommendation of glycemic control in acute ischemic stroke 
- Switching “glycemic control” to “ASCVD risk reduction” in choice of anti-diabetic agents, e.g. 

GLP-1 RA / SGLT2-i 
- Exploration of neuroprotection with GLP-1 RA
- Exploration of Stress induced hyperglycemia 

Thank You


