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› The etiology of Post COVID remains 
unclear, which can cause underdiagnosis 
of cases. Biomarkers are needed for 
the diagnosis and clinical 
management.

› Main goal of our study: Identification 
of biomarkers for Post-COVID 
condition (PCC)

– Understanding the pathological mechanisms

– Improving the diagnosis and treatments of PCC

Post COVID Biomarkers

Espin et al., 2023



PICO and VASCO nationwide prospective cohorts

Cheyenne van Hagen, Anne Huiberts

February 2021 – May 2025



Samples and questionnaires

› Sample set including paired samples 
collected before and after SARS-CoV-2 
infection

› Large number (~ 40 000) of cohort 
studies’ participants

› Fingerprick samples + questionnaires

– All participants: Data on self-reported 
fatigue: Checklist Individual Strength (CIS)-
Fatigue

– Subset of participants: Self reporting of Post 
COVID, reporting other symptoms 



Olink

protein

Concentration of proteins (biomarkers)



Pilot was performed to check:

› Can we successfully measure proteins 
in a fingerprick?

› Will we see differences between cases 
and controls?

Selection of:

› 28 participants who developed severe 
fatigue after SARS-CoV-2 infection 
(PCC)

› 12 sex and age matched convalescent 
controls (people who experienced 
infection but did not develop fatigue 
symptoms) (CC)

› Pre-infection and post-infection 
timepoints of all selected paticipants

Pilot results

92 92 92 

3 Olink panels, 276 assays in total:

16 53 TOTAL



PCC – higher changes in sinificantly different biomarkers
PCC – lower levels of significant biomarkers at pre than CC



Scaling up the study: Olink Reveal and participant 
groups

Pre-infection
timepoint

Post-acute 
infection Persisting symptoms cases → N = 169  

Transient symptoms cases → N = 133 

Convalescent Controls → N = 157 

Olink Reveal platform → ~1000 proteins! 



Selection of 
participants

Higher CIS-F → higher 

fatigue

CIS-F increase to severe 
fatigue after infection and 
persistence of it for more 
than 180 days → case

Various trajectories – 
dividing the participants 
into ones with persistent 
and transient symptoms

Convalescent controls

Persistent fatigue symptoms

Transient fatigue symptoms



› Many proteins → many tests → none of the assays remained significant after correction for 
multiple testing

› Potential problem: high heterogeneity of participants’ individual protein signatures – 
also in the pre-infection (baseline) sample

→ Still work in progress…

Challenges of the scaled up study 



› Our study has a unique setting of paired pre-infection, post-infection and further follow up 
samples.

› The pilot study showed that it is possible to measure proteins in a little fingerprick sample using 
Olink.

› The pilot study showed significant differences between participants with Post COVID and 
controls.

› In our cohorts, we identified more participants with severe fatigue changes, which allowed us to 
scale up the study. We identified various trajectories of fatigue symptoms over time.

› Scaling up the study both in terms of number of measured proteins and number of participants 
increased the complexity of analysis → work in progress.

Summary
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Thank you! Are there any questions? 



1) Infection 
identified by a 

symptomatic test 
with available date

2) Availability of pre- 
and post-infection 

sample

3) Participant’s 
consent to use both 

samples in the 
research

4) Availability of the 
blood samples of 

sufficient volume and 
necessary 

questionnaire data

5) No evidence of 
SARS-CoV-2 re-

infection between 
infection timepoint 

and (incl.) post 
infection timepoint

6) No history of 
major disease/ 

illness (cancer, organ 
transplantation…)

PRE-SELECTED 
INFECTED 

PARTICIPANTS

FINAL SELECTION:

Controls: 157                  
Persistent: 169                  
Transient: 133

Selection criteria of case and convalescent control 
participants

Matched PCC—CC!



DELTA PRE TIMEPOINT

Pathway analysis using Reactome

› Only signaling by interleukins 
pathway significant
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