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ME/CFS is Not Rare

« ME/CFS is affecting millions of people world-wide,
with increasing prevalence due to the COVID-19 pandemic

Rossler M. PLoS Med. 2022
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Pre-pandemic U.S. studies indicated that 84%—91% of
" ME/CFS patients might be undiagnosed

FIRRE AR T Jason et al., Child Youth Care Forum. 2020 and ref. therein



ME/CFS is Complex and Disabling

« 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

W full participation ® >50% H full participation ® >50%
u <50% M no participation W <50% W no participation Frohlich L, J Health Psychol. 2022
Rowe PC, Front Pediatr 2017
Rowe KS, Front Pediatr 2019
m'k See poster Hieber H et al. (n=174) McManimen SL, Fatigue. 2016
e AR TIM Centers for Disease Control and Prevention (CDC) 2021

National Institute for Health and Care Excellence (NICE) 2021



Diagnosing ME/CFS can be Challenging

No confirming biomarker established — no gold standard

Symptoms are common to many illnesses

Symptoms can vary over time

At medical visits patients may not obviously appear ill

Severely affected may be too ill to seek care

Communication challenges (age, symptoms, prior health care experiences)
Education about and acceptance of the disease might be limited

1.
2.
3.
4.
5.
6.
1.

=—  TV-Programm Live ARTE Concert

ZDF 37°
Die ritselhafte Krankheit - Leben mit ME/CFS 4. April 2023

ARTE (youtube) . )
10. Juli 2021 Jede Anstrengung ist*zu.viel

Diagnose: Chronisches Fatigue-Syndrom

https://www.cdc.gov



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

... can be established by

« acomprehensive medical history
« evaluating clinical ME/CFS criteria
* thorough physical examination

« targeted differential diagnostics

- identification of comorbidites. Prioritize all diagnostic steps !

=

... Is essential to

offer timely care

- reduce symptom load

- prevent symptom worsening

- prevent disease sequelae

improve prognosis

reduce socioeconomic impact
generate reliable epidemiological data




Medical History (1) - Trigger

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

s A CLINICAL CASE DEFINITION FOR POST COVID-19
. Trigger CONDITION IN CHILDREN AND ADOLESCENTS
BY EXPERT CONSENSUS
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See poster Hieber H et al. (n=174)

Post-COVID condition ICD-10 UQ09.9!
After 3 (adults), 2 (children & adolescents) months

World Health
rganization




Medical History (1) - Level of Activity / Disability

Significant reduction or impairment of the ability to Bell’s CFIDS Disability Scale
engage in educational, social, or personal activities 100: No symptoms at rest; no symptoms with exercise; ...
that were usual before the illness 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
3 Bell-Score 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.

Role limitations dus to physical heary | 40 Moderate symptoms at rest. ...Not confined to house.
Role limitations dye 1o emotional prop.  UNAbIE to perform strenuous duties; able to perform light

SF-36

Physicaf functioning

Wy -

<18 years (n=43) 218 years (n=129)
m Female  m Male

Maximal Level of Activity (%)
3

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

Emotional weil-being 30: Moderate to severe symptoms at rest. Severe

Social functioning symptoms with any exercise; overall activity level reduced to

Pain 50% of expected. Usually confined to house. Unable to
Short Form-36 General health perform any strenuous tasks. Able to perform desk work 2-3

hours a day, but requires rest periods.

80 20: Moderate to severe symptoms at rest. Unable to
% 60 * perform strenuous activity; overall activity 30%-50% of
@ 40 expected. Unable to leave house except rarely; confined to
20 bed most of day; unable to concentrate for more than 1 hour
0 physical function bodily pain mental health a day.
m<i8 W18 years 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)

m'k
e AR TIM .
e e Bell DS. Da Capo Lifelong Books; 1995



Medical History (2) — Core Symptoms

Symptoms are of at least moderate severity

and present at least 50% of the time ! PEM is a mandatory diagnostic criterion !

1. Fatigue for 26 (3) months which is of new onset, not explained by ongoing or unusual excessive
exertion, not relieved by rest, and preventing pre-iliness 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

”» [13

(“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

Orthostatic intolerance

5
6. Pain, including headaches, muscle/joint pain without swelling or redness
7. Weight loss, temperature dysregulation
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Flu-like symptoms, new allergies |
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)

lg\ck German Association of General Medicine (DEGAM), D 2022
ﬂ (https://register.awmf.org/assets/guidelines/053-0021_S3_Muedigkeit_2023-01_01.pdf)



Algorithm to Evaluate Diagnostic Criteria
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No other medical explanation

CCC, carruthers BM, Journal of Chronic Fatigue Syndrome 2003

SEID / IOM -Kriterien, institute of Medicine, National Academy of Sciences 2015
Ped!atr!c ce_lsg defl!’lltlon, J.ason LA, Journal of Chronic Fatigue Syndrome 2006 Centers of Disease Control and Prevention (CDC), U.S.
Pediatric clinical diagnostic worksheet, Rowe PC, Front Pediatr. 2017 European Network on ME/CFS (EUROMENE), Europe




De Paul Symptom Questionnaire (DSQ) - PEM

2 Steps to evaluate PEM

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

Question 6-10: evaluate physical vs. mental efforts as triggers,
duration quick vs. hours (can increase specificity)

pationts [n]

A S EE S
Frequency: Severity: 2
Throughout the past 6 months, Throughout the past 6 months,
how often have you had this symptom? how much has this symptom bothered you? KEdor C’ Nature Com m 2022
For each symptom listed below, circle a number from:  For each symptom listed below, circle a number from:
Symptoms 0 = none of the time 0 = symptom not present
1= alittle of the time 1=mild
2 = about half the time 2 = moderate
3= most of the time 3= severe Symptom MS % (1)  ME and CFS % (1)
4 = all of the time 4= very severe
1. Dead, heavy feeling after starting to exercise [i] 1 2 3 4 [i] 1 2 3 4 I Qule RECUVEI‘Y 42.3 (66] 1.3 (3) I
i Exercise
2. Next day soreness or fatigue after 0 1 2 3 4 0 1 2 3 4 ) 10.8 (17) 47.6 (179)
non-strenuous, everyday activities Exacerbation
3. Mentally tired after the slightest effort 0 1 2 3 4 0 1 2 3 4 Phvsical _ _
= S ——— : : ysica 65.6 (103) 947 (356)
- Minimum exercise makes you physically tired 0 1 2 3 4 0 1 2 3 4 Exacerbation
5. Physically drained or sick after mild activity 0 1 2 3 4 0 1 2 3 4 Mental Exacerbation 5.4 [:87] 914 (342}
For each question below, choose the answer which best describes your PEM symptoms.
6. If you were to become exhausted after actively participating in
extracurricular activities, sports, or outings with friends, would you recover Yes No Sy’ﬂ'lpfﬁ]]'l MS % (n) ME and CFS % (n)
within an hour or two after the activity ended? -
— - P— P med il No Exacerbation 21.0(33) 2.1(8)
. Do you experience a worsening of your fatigue/energy related illness Yes N
after engaging in minimal physical effort? o ° <1h 10.8 [:1 7] 0.8 (3)
8. Do you experience a worsening of your fatigue/energy related illness Yes N 2-3h 28.7 [:45] 21 (8)
after engaging in mental effort? s © 4-10h 172 [:27] 6.1 (23)
9. If you feel worse after activities, how long does this last? <lh 2-3h 4-10h 11-13h 14-23h =24h 11-13h 32(5) 1305)
10. If you do not exercise, is it because exercise makes your symptoms worse? Yes Mo 14-23h 10.2 [:16] 141 (33}
>24h 8.9 (14) 73.4 (276)

Cotler J, Diagnostics 2018



Addditional Questionnaires can be Helpful &

... analyse with caution
by ME/CFS-experienced staff !

... use tools recommended
for ME/CFS

Patient Health Questionnaire-9 (PHQ-9)

More than

Commeon

Data

Elements
Harmonizing Information. Strearmiining research

NIH National Institute of
Neurological Disorders and Stroke

Core Instruments:
e DePaul Symptom Questionnaire (DSQ) OR ME/CFS Symptom Checklist

Supplemental - Highly Recommended (study focus dependent) Instruments/CRFs:
e Composite Autonomic Symptom Scale
e Child Health Questionnaire
® Sleep Assessment Questionnaire — Moldofsky
Children's Paced Auditory Serial Addition Task (ChiPASAT)
Beck Anxiety Inventory (BAI)
Beck Depression Inventory Il (BDI-II)
* Fatigue Severity Scale (FSS)
* Brief Pain Inventory (Short Form) (BPI)
s Revised Fibromyalgia Impact Questionnaire (FIQR)

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

Owver the last 2 weeks, how often have you been Several Nearly
: Not at all half the
bothered by any of the following problems? days days every day
1. Little interest or pleasure in doing things 0 2 3
2. Feeling down, depressed, or hopeless o 2
3. Trouble falling or staying asleep, or sleepin
. E ¥ing B ping o S| eep
o0 much
4. Feeling tired or having little energy o Fati gue 3
5. Poor appetite or overzating o} Ap petite 3
&. Feeling bad about yoursslf — or that you are
a failure or hawve let yourself or your family [} 2 =
down 4
7. Trouble concentrating on things, such as .
g o]
reading the newspaper or watching television Brain fO g
| "
L
8. Moving or spesking so slowly that other
people could have noticed? Or the opposite o . 3
— being so fidgety or restiess that you hawve Brain ng
been moving around a lot more than uswal
9. Thoughts that you would be better off dead a 2 2
or of hurting yourself in some way
For office coding: o + + +
= Total Score

If you checked off any problems, how difficult have these problems made it for you to do your work,

take care of things at home, or get along with other people?®

Not difficult Somewhat Very
atall difficult difficult
O O
* This question is not scored

Extremely
difficult
a

Adapted from the patient health questionnaire (PHO) screeners [www.phgscreeners.com). Accessed October 6, 2016, See

wiebsite for sdditional irformation and translations.




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

Raj SR, Circulation 2013

* Hypermobility (Beighton score) 1 2@/ 2 T
/A @r 3

Vital signs

* Increased/ subnormal body temperature :‘\ /1

- THR|RR

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




Functional Tests — Biomarker Puzzle

Passive 10-Minute Standing Test (NASA Lean Test) Endothelial Dysfunction (RH-PAT)
Postural Tachycardia Syndrome
Normal (POTS) 4 °
180 180 5 ° o 0%
160 160 o;; Q§D c;o,,:
o i Z: s g SR 167
1% e ' 5114 5116 0/15
80 80 .
8 Mean blood o Mean blood neers = "
40 s D:QSSU’Q 40 ‘ v. e pr‘essuc:g
20 il (mmHg) 20 o (mmHg)
0 Supine Upright Supine 0 Supine Upright Supine " c
Wells R et al., Vasc Health Risk Manag. 2017 @ J Transl Med. 2022
2-Day Cardiopulmonary Retinal Microcirculation (OCT-A) Hand Grip Strength

Exercise Testing (CPET)

Not generally applicable,
impact in biomarker
research

Baselin CPET 24 hours  Post-Exercise

° Bazeline g
8 Healthy P
il - £ }g =
Controls J ‘_@ \
- =
10 ME/cFs @ \
Patients f i - s Q\D x -
J _1«.@ . /
7,)

Glass KA, Int J Mol Sci. 2023 Schlick S, Int J Mol Sci. 2022 Jaekel B, J. Transl Med. 2021 \k
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Routine Lab Investigations

Blood count with differential

Erythrocyte sedimentation rate
C-reactive protein
Anti-nuclear antibodies (ANA)
IgG, 1gG,IgM (IgG-subclasses)
Electrolytes

Fasting glucose

Liver function

Total protein, albumin

Renal function, urinalysis
Thyroid function

Ferritin, vitamin D3, B12, folate

Laboratory Investigations — Biomarker Puzzle

Multiple Biomarker
Candidates

Celiac screening !

Real-time fluorescence and
deformability cytometry

b Sample Outlet
—>

-

eeeeeeeee

10 um

Rosendahl P, Nat Methods. 2018




Differential Diagnhosis & Comorbidities

Important Differential Diagnoses*

Rheumatology
Endocrinology/Gynecology
Hematooncology
Infectiology
Gastroenterology
Neurology

Psychiatry

Collagenoses, Sjogren syndrome, psoriasis arthritis
Hypothyroidism, severe obesity

Tumor fatigue, severe anemia

Chonic hepatitis

Chronic inflammatory bowel disease, endometriosis

Multiple sclerosis, myasthenia gravis, cervical spine instability
Depression, anxiety, psychosomatic disorders ...

*if active disease that explains main symptoms

Frequent Comorbidities

Immunology
Rheumatology
Endocrinology/Gynecology
Gastroenterology
Neurology/Cardiology

Immunoglobulin deficiency, mast cell activation syndrome, allergies
Fibromyalgia, sicca syndrome

Hashimoto thyroiditis

Irritable bowel disease, food intolerance

Postural tachycardia syndrome (PoTS), orthostatic hypotension (OH)
sleep apnoe, small fibre neuropathy (SFN), restless legs, migraine




Diagnosis of Recovery

Canadian Consensus Criteria - adult patients Canadian Consensus Criteria - pediatric patients
134 12+
unknown
124 114
unknown
111 = 101 | negative
101 2 9+
negative
94 — | ;
8 negative .
8- | negative |
7 -
6 B
° 5
5 o
4 41 I
34 31
24 24
14 14
0+ 0+ _—
First'visit 6 mo'nths 12 mlonths First' visit 6 molnths 12 mbnths
Rowe Criteria - pediatric patients All Criteria - pediatric patients
12+ 12+
unknown unknown
111 11+ —
101 101 - A
o | ~ [unknown g negative |
negative
81 e ~ 81 ~| negative
71— 71 ~ ~——= |
64 ) 64
negative
5+ 51 .
4 4 44
31 34
21 2+
14 14
0+ 0+
Firstrvisit 6 mornths 12 ml)nths FirstTvisit 6 mc;nths 12 mbnths

Pricoco R, unpublished

Impact of re-evaluation, especially in young people !

m'k
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International Classification of Diagnosis (ICD) -10

Germany

G93.3 Chronisches Fatigue-Syndrom [Chronic fatigue syndrome]

Inkl.: Chronisches Fatigue-Syndrom bei Immundysfunktion
Myalgische Enzephalomyelitis
Postvirales (chronisches) Miudigkeitssyndrom

U.S. - New subcode G93.32

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



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

e

German ME/CFS Registry

Bundesministerium
fir Gesundheit

Aufbau eines multizentrischen, altersiibergreifenden, klinischen ME/CFS-
Registers (MECFS-R) sowie einer multizentrischen, altersiibergreifenden
ME/CFS-Biobank (MECFS-Bio) mit Auswertung der epidemiologischen,
klinischen Versorgungsdaten aus dem MECFS-R

Ressortforschung im Handlungsfeld ,,Gesundheitsversorgung*

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