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PREVICTUS PROJECT

Objectives: To perform an algorithm with multi-omic data to predict
Hemorrhagic Transformation after rtPA or mechanical thrombectomy.

Secondary objectives: To use these multi-omic data to understand the
biological pathways associated with stroke risk and stroke outcome in 
order to find new treatments for stroke.

Convocatoria medicina personalizada ISCIII

530 SUBJECTS WITH:

PROTEOMIC DATA (3.000 Proteins)

1900 SUBJECTS WITH:

GENOMIC DATA (8M Genetic Variations)



PREVICTUS PROJECT

Participants:



How can we explore 
the data?

Proteomic analysis

Integrate genomics and 
proteomics 

DATA

Proteomic Olink® Explore 3072

Genotyping Array

Clinical variables 

1. Identify proteins altered in acute-
phase stroke patients.

2. Identify proteins associated with
the mRs3

3. Develop a protein signature to
predict the risk of severe 
hemorrages after treatment.

4. Integrate genomics and 
proteomics to identify genetic
variants that regulate protein
levels in the acute phase of
stroke.

 PROTEOMIC-CLINICAL SCORE 

BASED ON MACHINE LEARNING 

 CONTEXT SPECIFIC PROTEIN 

QUANTITATIVE TRAIT LOCI (pQTL)  

ANALYSIS

 PROTEOME-WIDE ANALYSIS
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PROTEOME-WIDE ANALYSIS IN THE 

HYPERACUTE PHASE OF THE STROKE 

IS have been treated with 

reperfusion therapy

IS plasma samples was collected 
during the first 

6 hours from symptom onset 

and before treatment.



PROTEOMIC STUDY IDENTIFIES INFLAMMATORY 

PLASMA PROTEINS ASSOCIATED WITH 3-MONTH 

FUNCTIONAL OUTCOME AFTER ISCHEMIC STROKE

Swedish

(younger)

Swedish

(older)

Spanish

(older)

n 534 482 379

Poor outcome (mRS>2) 119 (22%) 161 (33%) 210 (55%)

Age, median [IQR], years 58 [52-64] 69 [56-78] 74 [62-86]

Male sex, n (%) 340 (64) 294 (61) 198 (52)

Diabetes mellitus, n (%) 100 (19) 61 (13) 93 (25)

Hypertension, n (%) 320 (60) 209 (43) 275 (73)

Time to blood draw, median 4 days 2 days 6 hours

Thrombectomy or IV 

thrombolysis, n (%)

0 (0) 379 (100)

NIHSS, acute or after

recanalization therapy, median 

[IQR]

3 [2-7] 2 [1-6] 6 [2-14]

Dr Christina Jern
Dr Tara M. Stanne
MSc Kara Tai
Sahlgrenska Academy, University 
of Gothenburg, Sweden



Ischemic vs Hemorrhagic

P.value * 0.05 ** 0.01 *** 0.001

Proteins 553 276 79

T-Test Analysis (FDR, P-Value Adjusted)



AT/CES Comparative

5 Down - 7 UP

Aterothrombotic vs Cardioembolic

Top 12 Differentially Expressed Proteins



01| Proteomics of 

stroke risk



Plasma collections

of 686 patients

ISQUEMIC STROKE (IS)       

498

POPULTAION CONTROLS   

50

OLINK 

Explore to 

analyse

3,072 

proteins 

REPLICATION
• 100 IS cases
• 13 controls 

DISCOVERY 
• 398 IS cases
• 39 controls 

Analysis Plan

GSEA (Gene Set 

Enrichment Analysis)

MR and

COLOCALIZATION
with GIGASTROKE

Cox in UKBB data

Proteins q-value <= 
0.05

PROTEINS 

SELECTION
Proteins q-value <= 0.05 and consistent 
logFC across both cohorts

PATHWAYS 

SELECTION
Pathways q-value <= 0.05

PHARMACOLOGICAL 
REPOSITIONING ANALYSIS

STROKE RISK?

PROTEOME-WIDE 
ANALYSIS 

Linear regression with Limma
NPX ~ IS risk + sex + age



DISCOVERY 383 IS cases vs. 39 population controls

REPLICATION 100 IS cases vs. 13 population controls 

Linear regression with Limma
NPX ~ IS risk + sex + age

DISCOVERY REPLICATION

640 proteins associated with IS 
(q-value <= 0.05 and consistent logFC across both cohorts)

A predominant pattern of lower levels in IS 
cases (81%)

PROTEOME-WIDE ANALYSIS 
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DISCOVERY 383 IS cases vs. 39 population controls

REPLICATION 100 IS cases vs. 13 population controls 

Linear regression with Limma
NPX ~ IS risk + sex + age

Gene Set Enrichment Analysis (Ranked by logFC)
Patways q-value <= 0.05

The pathways are predominantly associated with

inflammation/ immune response, platelet 

activation/blood processes, and cellular injury 

processes that play a central role in the 

pathophysiology of ischemic stroke. 

PROTEOME-WIDE ANALYSIS 



Time of
Isquemic stroke

Years before stroke

3y
(N = 77) 

5y
(N = 164) 

7y
(N = 245)

10y
(N = 404) 

14y
(N = 571)

640 proteins associated with IS 

 Simple: sex, age, platelets
 Complex: sex, age, platelets, BMI, alcohol consumption, smoking

MODELS

Dr Claudia Langenberg
Dr Julia Carrasco-Zanini-Sanchez
Msc Paul Vega
Precision Healthcare University Research Institute, Queen Mary 
University of London, UK

COX IN UKBB DATA

• 3,000 plasma proteins across 50,000 individuals

Baseline 
assessment visit



Higher levels were linked to 
an increased risk of stroke in 

87% of the significant 
associations

COX IN UKBB DATA

Simple Complex

14y 10y 7y 5y 3y 14y 10y 7y 5y 3y 

61 associated with IS 
incidence

(q-value <= 0.05 and consistent 
direction)

IL16, NOS1, NOS3, MMP8

PRL, ADAMTSL2, APOM, 
CCL14, CCEC4D

FAB4, VWF

MMP9, AMGP2, CRTAC1, MPO, 
OSM, RNASE3

PREVIOUS STUDIES

Stroke risk

Stroke risk + outcome

Outcome



02| Next steps

Analysis Plan

GSEA (Gene Set 

Enrichment Analysis)

MR and

COLOCALIZATION
with GIGASTROKE

Cox in UKBB data

Proteins q-value <= 
0.05

PROTEINS 

SELECTION
Proteins q-value <= 0.05 and consistent 
logFC across both cohorts

PATHWAYS 

SELECTION
Patways q-value <= 0.05

PHARMACOLOGICAL 
REPOSITIONING ANALYSIS

STROKE RISK?

PROTEOME-WIDE ANALYSIS 

Linear regression with Limma
NPX ~ IS risk + sex + age

BY TOAST



04| Conclusions

A total of 640 
proteins were 
associated with 
the acute phase of 
IS.

Involved in 
pathways related 
to inflammation/ 
immune response, 
platelet 
activation/blood, 
and cellular injury.

61 proteins were 
associated with IS 
incidence or risk in 
UKBB.

Although most of 
the proteins 
associated with IS in 
the acute phase 
have lower levels in 
cases than in 
controls, those 
specifically 
associated with risk 
have higher levels.

03| Conclusions



THANK YOU 

FOR YOUR 

ATENTION

Stroke Pharmacogenomics and Genetics Group

Sant Pau Research Institute, Barcelona, Spain

LLlucia@santpau.cat

IFernandezC@santpau.cat  

https://strokemics.com/

https://strokemics.com/

