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• Board Foundation Member, Medical Association Long COVID

• Medical Advisory Board, German Association for ME/CFS

• Board Foundation Member, „Elterninitiative ME/CFS-kranke Kinder & Jugendliche e.V.“

Research Grants

• Federal Ministry of Education and Research (BMBF)

• Federal Ministry of Health (BMG)

• Bavarian Ministry of Health and Care (StMGP)

• Bavarian Ministry of Science and Arts (StMWK)

• German Center for Infection Research (DZIF)

• People for Children (Menschen für Kinder) Foundation

• Weidenhammer-Zöbele Foundation

• Lost-Voices Foundation

Travel Grants, Lecture Fees

• Weidenhammer-Zöbele Foundation

• Bavarian Association of Pharmacists (BLAK) 

• German Association of Pediatric Rehabiliation



• ME/CFS is affecting millions of people world-wide, 

with increasing prevalence due to the COVID-19 pandemic
Rössler M, PLoS Med. 2022

ME/CFS is Not Rare
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© German Society for ME/CFS

Cases 2018 /2019: 350.000 - 400.000

Cases 2021: almost 500.000

National Association of Statutory Health Insurance Physicians (KVB):

Statement  for Hearing in the German Bundestag 19.4.2023

Prepandemic Estimates

• Pre-pandemic U.S. studies indicated that 84%–91% of 

ME/CFS patients might be undiagnosed 
Jason et al., Child Youth Care Forum. 2020 and ref. therein



ME/CFS is Complex and Disabling

Fröhlich L, J Health Psychol. 2022  

Rowe PC, Front Pediatr 2017  

Rowe KS, Front Pediatr 2019 

McManimen SL, Fatigue. 2016

Centers for Disease Control and Prevention (CDC) 2021 

National Institute for Health and Care Excellence (NICE) 2021

• 25 % mild, 50% moderate 25 % severe cases (home- or bedbound) 

• 60 % not able to work

• Most frequent course of long-term school absence

• Lower quality of life than with other severe chronic diseases

(e.g. cystic fibrosis, multiple sclerosis)

• Disease sequelae include social isolation, depression, and suicidality

Participation

Education Work

See poster Hieber H et al. (n=174)



1. No confirming biomarker established → no gold standard

2. Symptoms are common to many illnesses

3. Symptoms can vary over time 

4. At medical visits patients may not obviously appear ill

5. Severely affected may be too ill to seek care

6. Communication challenges (age, symptoms, prior health care experiences)

7. Education about and acceptance of the disease might be limited

Diagnosing ME/CFS can be Challenging 

https://www.cdc.gov

ARTE (youtube) 

10. Juli 2021

ZDF 37°
4. April 2023



... can be established by

• a comprehensive medical history

• evaluating clinical ME/CFS criteria

• thorough physical examination

• targeted differential diagnostics

• identification of comorbidites.

A Timely “State-of the-Art” Diagnosis ….

… is essential to

• offer timely care

- reduce symptom load

- prevent symptom worsening

- prevent disease sequelae

• improve prognosis

• reduce socioeconomic impact

• generate reliable epidemiological data

Prioritize all diagnostic steps !



Medical History (1) - Trigger

Post-COVID condition ICD-10 U09.9!

After 3 (adults), 2 (children & adolescents) months

• e.g. infection, vaccination, trauma, surgery

See poster Hieber H et al. (n=174)



Medical History (1)  - Level of Activity / Disability 

years (n=43) (n=129)

Bell DS. Da Capo Lifelong Books; 1995

Bell’s CFIDS Disability Scale

100: No symptoms at rest; no symptoms with exercise; … 

90: No symptoms at rest; mild symptoms with activity; …

80: Mild symptoms at rest; symptoms worsened 

by exercise;….

70: Mild symptoms at rest; some daily activity limitation 

clearly noted. … Able to work full-time with difficulty.

60: Mild to moderate symptoms at rest; daily activity 

limitation clearly noted. …Unable to work full-time in jobs 

requiring physical labor, but able to work full-time in light 

activity if hours flexible.

50: Moderate symptoms at rest. … Unable to perform 

strenuous duties, but able to perform light duty or desk work 

4-5 hours a day, but requires rest periods.

40: Moderate symptoms at rest. …Not confined to house. 

Unable to perform strenuous duties; able to perform light 

duty or desk work 3-4 hours a day, but requires rest periods.

30: Moderate to severe symptoms at rest. Severe 

symptoms with any exercise; overall activity level reduced to 

50% of expected. Usually confined to house. Unable to 

perform any strenuous tasks. Able to perform desk work 2-3 

hours a day, but requires rest periods.

20: Moderate to severe symptoms at rest. Unable to 

perform strenuous activity; overall activity 30%-50% of 

expected. Unable to leave house except rarely; confined to 

bed most of day; unable to concentrate for more than 1 hour 

a day.

10: Severe symptoms at rest; bedridden the majority of the 

time. No travel outside of the house. 

Marked cognitive preventing concentration.

0: Severe symptoms on a continuous basis; bedridden 

constantly; unable to care for self.

See poster Hieber H et al. (n=174)

Significant reduction or impairment of the ability to 

engage in educational, social, or personal activities 

that were usual before the illness



Medical History (2) – Core Symptoms 

1. Fatigue for ≥6 (3) months which is of new onset, not explained by ongoing or unusual excessive 

exertion, not relieved by rest, and preventing pre-illness level of activity

2. Post-exertional malaise (PEM), a worsening of symptoms after physical or mental activities that 

were well-tolerated before, often 12 to 48 hours after activity and lasting for days or even weeks

(“crash”, “collapse”) 

3. Sleep disturbance, “unrefreshing” sleep, problems falling/staying asleep,

day-night rhythm impaired

4. Neurocognitive impairment (“brain fog”), slow thinking, memory and attention deficits

hypersensitivity to light, noise, or touch

5. Orthostatic intolerance

6. Pain, including headaches, muscle/joint pain without swelling or redness

7. Weight loss, temperature dysregulation

8. Flu-like symptoms, new allergies

Symptoms are of at least moderate severity 

and present at least 50% of the time !

Institute of Medicine (IOM) “Systemic Exertion Intolerance Disease” (SEID), U.S (National Academies Press (US); 2015).  

Centers of Disease Control and Prevention (CDC), U.S (https://www.cdc.gov)

National Institute of Health and Care Excellence (NICE), U.K (https://www.nice.org.uk/guidance/ng206)  

European Network on ME/CFS (EUROMENE), Europe (Nacul L, Medicina 2021)

German Association of General Medicine (DEGAM), D 2022 

(https://register.awmf.org/assets/guidelines/053-002l_S3_Muedigkeit_2023-01_01.pdf)

PEM is a mandatory diagnostic criterion !



„Munic Berlin Symotom Questionnaire“ (MBSQ): Wiehler K, manuscript in preparation

Based on Bedree H, Sunnquist M, Jason LA. (The DePaul Symptom Questionnaire-2), Fatigue. 2019

1 Fatigue

2 Post-Exertional Malaise PEM

3 Sleep Dysregulation

4 Pain

5 Neurocognitive Dysfunction

6 Autonomous Dysfunction

7 Neuroendocrine Dysfunction

8 Immunological Dysfunction

Algorithm to Evaluate Diagnostic Criteria

CCC, Carruthers BM, Journal of Chronic Fatigue Syndrome 2003

SEID / IOM -Kriterien, Institute of Medicine, National Academy of Sciences 2015

Pediatric case definition, Jason LA, Journal of Chronic Fatigue Syndrome 2006

Pediatric clinical diagnostic worksheet, Rowe PC, Front Pediatr. 2017

SEID/IOM Criteria

• Major Criteria 1-3: 3/3

• Minor Criteria 5,6: 1/2

Canadian Consensus 

Criteria (CCC)

• Major Criteria 1-5: 5/5

• Minor Criteria 6-8: 2/3

No other medical explanation

Centers of Disease Control and Prevention (CDC), U.S. 

European Network on ME/CFS (EUROMENE), Europe



De Paul Symptom Questionnaire (DSQ) - PEM

Cotler J, Diagnostics 2018

2 Steps to evaluate PEM

Question 1-4: frequency & severity have to be ≥ 2 (scale 0-4) 

(obligatory threshold)

Question 6-10: evaluate physical vs. mental efforts as triggers,

duration quick vs. hours (can increase specificity)

Kedor C, Nature Comm 2022



Addditional Questionnaires can be Helpful & Harmful

… analyse with caution

by ME/CFS-experienced staff !

… use tools recommended

for ME/CFS

https://www.commondataelements.ninds.nih.gov/

NIH National Institute of 

Neurological Disorders and Stroke

Sleep

Fatigue

Appetite

Brain fog

Brain fog



Physical Examination

Physical Exam, e.g.

• Facial pallor, swelling

• Suborbital shadow

• Non-exudative pharyngitis

• Palpable, tender cervical

and/or axillary lymphnodes

• Muscle tenderness

• Unusually cold hand/feet

• Dependent rubor of legs

• Hypermobility (Beighton score)

Vital signs

• Increased/ subnormal body temperature

• ↑ HR ↓ RR 

Raj SR, Circulation 2013

https://www.physio-pedia.com/



Functional Tests – Biomarker Puzzle

Passive 10-Minute Standing Test (NASA Lean Test)

2-Day Cardiopulmonary

Exercise Testing (CPET)

Not generally applicable,

impact in biomarker

research

Wells R et al., Vasc Health Risk Manag. 2017

Hand Grip Strength

Endothelial Dysfunction (RH-PAT)

Jaekel B, J. Transl Med. 2021

J Transl Med. 2022

Glass KA, Int J Mol Sci. 2023 Schlick S, Int J Mol Sci. 2022

Retinal Microcirculation (OCT-A)

Postural Tachycardia Syndrome

(POTS)



Laboratory Investigations – Biomarker Puzzle

Routine Lab Investigations

Blood count with differential

• Erythrocyte sedimentation rate

C-reactive protein

• Anti-nuclear antibodies (ANA)

• IgG, IgG,IgM (IgG-subclasses)

• Electrolytes

• Fasting glucose

• Liver function

• Total protein, albumin

• Renal function, urinalysis

• Thyroid function

• Ferritin, vitamin D3, B12, folate

• Celiac screening

Real-time fluorescence and 

deformability cytometry

Rosendahl P, Nat Methods. 2018 

Multiple Biomarker 

Candidates



Important Differential Diagnoses*

Rheumatology Collagenoses, Sjögren syndrome, psoriasis arthritis

Endocrinology/Gynecology Hypothyroidism, severe obesity

Hematooncology Tumor fatigue, severe anemia

Infectiology Chonic hepatitis

Gastroenterology Chronic inflammatory bowel disease, endometriosis

Neurology Multiple sclerosis, myasthenia gravis, cervical spine instability

Psychiatry Depression, anxiety, psychosomatic disorders …

Frequent Comorbidities

Immunology Immunoglobulin deficiency, mast cell activation syndrome, allergies

Rheumatology Fibromyalgia, sicca syndrome

Endocrinology/Gynecology Hashimoto thyroiditis

Gastroenterology Irritable bowel disease, food intolerance

Neurology/Cardiology Postural tachycardia syndrome (PoTS), orthostatic hypotension (OH)

sleep apnoe, small fibre neuropathy (SFN), restless legs, migraine

*if active disease that explains main symptoms

Differential Diagnosis & Comorbidities



Pricoco R, unpublished

Impact of re-evaluation, especially in young people !

Diagnosis of Recovery



International Classification of Diagnosis (ICD) -10

G93.3 Postviral and related fatigue syndromes

o G93.31 Postviral fatigue syndrome

o G93.32 Myalgic encephalomyelitis/chronic fatigue syndrome

o G93.39 Other post infection and related fatigue syndromes

Germany

U.S.  - New subcode G93.32

https://www.icd10data.com/ICD10CM/Codes/G00-G99/G89-G99/G93-/G93.3
https://www.icd10data.com/ICD10CM/Codes/G00-G99/G89-G99/G93-/G93.31
https://www.icd10data.com/ICD10CM/Codes/G00-G99/G89-G99/G93-/G93.32
https://www.icd10data.com/ICD10CM/Codes/G00-G99/G89-G99/G93-/G93.39


https://www.bundesgesundheitsministerium.de/ministerium/ressortforschung/handlungsfelder/gesundheitsversorgung/mecfs.html

German ME/CFS Registry
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