
Biomarker in CFS/ME
Current status

• Many studies on altered biomarkers  
• Most alterations only in subsets of CFS/ME patients/ overlap 

with controls
• most studies were performed in single centers using
• non standardized assays and various case definitions 
• Assays based on flow cytometric cell phenotyping or functional 

assays analysing cytokine production or cytotoxic function are 
difficult to standardize

No diagnostic biomarker available yet



Immune biomarker in CFS



EUROMENE WG on biomarkers

The objectives:

1) Establish special interest groups within the network able to take 
fragmented research in a harmonised way

2) Survey in EU countries existing data 
on potential biomarkers in ME/CFS:
• immunological
• infection-associated 
• genetic and epigenetic biomarkers,
• neuro-imaging/neuro markers 
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Naviaux, PNAS 2016



EUROMENE WG on biomarkers

How to achieve our goals?
2) Survey on biomarker to establish an „European biomarker landscape“
• biomarker/research groups/fundings?

• Organize via MC members for each country?
• via Pub med survey? 

1) Establish special interest groups within the network able to take fragmented 
research in a harmonised way. 
• Review? 
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Reviews on biomarker in CFS
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How to achieve our goals?
2) Survey on biomarker to establish an „European biomarker landscape“
• biomarker/research groups/fundings?

• Organize via MC members for each country?
• via Pub med survey? 

1) Establish special interest groups within the network able to take fragmented 
research in a harmonised way. 
• Review? 
• Critically appraised topics e.g. autoantibodies, soluble marker, NGS, lipids?
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1. Asking a focused question 
2. Searching for the best available evidence 
3. Critically Appraising the evidence for validity and clinical
relevance 
4. Applying the results to clinical practice 
5. Evaluation of performance

Critical appraised topics

1. Ask: Are there soluble markers which may be suited as diagnostic markers 
in CFS?

2. Search Single studies, Reviews, Expert reviews
3. Appraise Critical reading of studies
4. Apply Performing selected assays in single cohorts
5. Evaluation in various labs and different cohorts



sCD26 as biomarker

Own data

confirmatory studies:
• Hanevik K, 2012
• Fenouillet 2016
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How to achieve our goals?
2) Survey on biomarker to establish an „European biomarker landscape“
• biomarker/research groups/fundings?

• Organize via MC members for each country?
• via Pub med survey? 

1) Establish special interest groups within the network able to take fragmented 
research in a harmonised way. 
• Review? 
• Critically appraised topics e.g. autoantibodies, soluble marker, NGS, lipids?
• Validate in EUROMENE network
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EUROMENE WG on biomarkers

• ME/CFS biomarker database and research landscape
• translational platform (Biomarker monitoring for clinical trials/SOPs)

Cohort 
validation 

studies

How to achieve this?
• Cohort/Longitudinal studies of selected markers?
• Correlation with clinical data?
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• Autoantibodies 
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• CSF J. Blomberg?
• Exercise response? 
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Autontibodies in CFS/ME

Navaneetharaja et al. A Role for the Intestinal Microbiota and Virome in Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS)? J. Clin. Med. 2016
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Cohorts:
286 Berlin CFS/ME patients, 25 Bergen CFS/ME patients
108 healthy controls

ELISA analysis of serum autoantibodies against:
- Muscarinergic acetylcholine receptor (M1-5)
- Adrenergic receptor (ß1+2, a1)
- Dopamine receptor (D1-4)
- Serotonin receptor (5 HT1,2,5,6,7)
- Angiotensinreceptor
- Endothelinreceptor

Autoantibodies against neurotransmitter receptors in CFS/ME

Collaboration with Dr. Heidecke, Fa. Celltrend, Luckenwalde
and Drs. Fluge/Mella, Universität Bergen



Brain, Behaviour, Immunity, 2016

Acetylcholine receptor antibodies (M1-5)
Adrenergic receptor-

antibodies (ß1+2)

Elevated autoantibodies against
neurotransmitter receptors in 30% of CFS patients

Elevated autoantibodies against
neurotransmitter receptors in 30% of CFS/ME patients



Antibodies against 
several subtypes of 
gangliosides – own data*

* in collaboration with 
Prof . Roggenbuck
Generic Assays





2016, Plos One

We found no strong difference in microRNA
expression:
PAXgene whole blood samples (Agilent 
SurePrintG3 Human miRNA (8x60K) 
microarrays)

Group 1 healthy
Group 2 CFS
FC (healthy rel. to

Validation experiments failed to reproduce
expression levels of microRNAs by single tube
PCRs using miRCURYTM LNA microRNA PCR 
system (Exiqon)

Data on microRNAs as biomarker
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