
Macarena Hernández-Jiménez, PhD, 

MSc

Assistance Professor, Complutense
University

October 2024

Effect of TLR4-mediated 
modulation of inflammation on 
the reduction of brain damage 

after pediatric ischemic 
stroke (pAIS)



IP: Macarena Hernández (iMAS12, Madrid)

Investigadores: 

Alicia Aliena (HULaFe, Valencia)
Lucía Muñoz (HUGTiP, Badalona)

Mercedes de Lera (HUCV, Valladolid)



Pediatric 
stroke

Neonatal 
stroke

Childhood
stroke

Ischemic 
Stroke

Arterial Venous

Hemorrhag
ic Stroke

Multifactorial causes: 
non-atherosclerotic 
arteriopathies (53%), 
heart diseases (31%), 
coagulation disorders 
(13%), infections...

Pediatric Stroke



Pediatric Stroke
 1-2 per 100.000 births per year 

 Top 10 causes of death in children and 

young 

 High recurrence rate of pAIS (around 
12% within the first year post-stroke) 

 Severe long-term disability 

• sensorimotor deficits

• behavioural issues

• intellectual disability

• language problems

• epilepsy...

 Longer life expectancy compared to 

adult stroke victims 

R

Significant impacts on quality of life and high social costs



Pediatric Stroke

St. Louis Children Hospital 2019 



Pediatric Stroke

Symptoms not 
recognized in 

time Poor 
therapeutic 

options

Reduced 
eligibility for 

reperfusion 
therapies

Hindered 
acute 

treatmentDelayed
diagnosis

Negative impact long-term 
neurological outcomes 

Clinical 
trials very 

limited

Lack of 
medical  

consensus

*Shown with permission

R

 direct medical costs 

 indirect medical costs 

 special education 

 home and transport adaptations 

5-year-total 
cost 

$118,644



Pediatric Stroke and Inflammation

STROKE

Healthy tissue Damaged tissue

DAMPS

TLR4×
Mallard et al., Stroke. 2024

ApTOLL

ApTOLL: a DNA aptamer, 
antagonist at the Toll-like 

receptor 4 (TLR4)



ApTOLL in adult stroke patients

No significant differences at baseline

Similar recanalization rates among arms

Pb

ApTOLL 
0,2mg/kg

%



Hypothesis

TLR4 receptor has a relevant role in pediatric 
stroke physiopathology and, therefore, its 

modulation could improve functional outcomes of 
pediatric patients who have suffered an ischemic 

strokeObjectives Pediatric 

stroke

Preclini

cal

Clinica

l

2. To characterize 

the effect of ApTOLL 

treatment  in the 

pAIS model

1. To determine TLR4 

role in an experimental 

model of pAIS

3. To determine 

the TLR4 

activation profile  

in pediatric 

stroke patients



Study Design Pediatric stroke

Preclini

cal

Wistar 
rats 

P21-25 Pradillo et al., Neurologia. 2022

• Plasma/serum (0 h, 2 h 
and 24 h) => TLR4, 
inflammatory molecules

• MRI (24 h) => Infarct 
volume 

• Immunohistochemistry (48 
h) => local inflammation

• Functional assessment (48 
h) 

SHAM / pMCAO
1. To determine TLR4 

role in an experimental 

model of pAIS



Study Design

Wistar 
rats 

P21-25

2. To characterize the 

effect of ApTOLL treatment  

in the pAIS model

• Plasma/serum 
(0 h, 2 h and 
24 h)

• MRI (24 h)

• IHC (48 h)

• Functional 
assessment (48 
h) 

pMCAO
ApTOLL / 
Placebo

Pradillo et al., Neurologia. 2022

Pediatric stroke

Preclini

cal



Study Design

Clinica
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3. To determine the TLR4 

activation profile  in 

pediatric stroke patients

Pediatric stroke
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Pediatric stroke



Current Status

2. To characterize the 

effect of ApTOLL treatment  

in the pAIS model

Pediatric stroke

Preclini

cal

1. To determine TLR4 

role in an experimental 

model of pAIS

Wistar 
rats 

P21-25

• Obtained Ethics Committee 
Approvals

• Optimized Experimental 
model

• First Pack of rats ready 
for the surgeries

• ApTOLL transfer agreement 



Current Status

Clinica

l
3. To determine the TLR4 

activation profile  in 

pediatric stroke patients

Pediatric stroke

• V. 1.0; 20 junio 2024 
=>

• V. 2.0; 18 sept. 2024 
=> 

APROBADA HULaFe
APROBADA HUCV
EN EVALUACIÓN HUGTiP

APROBADA HULaFe

One patient already enrolled!!!



The team

PRECLINICAL CLINICAL



The team

ALL OF YOU ARE INVITED TO PARTICIPATE!!!!



Thank 

you!!! 
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