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Elimination = Epidemiology 101

• Modeling (e.g., Kelso et al., BMC 
Public Health, 2013): delayed 
response multiplies both 
economic cost, morbidity, and 
mortality

• Flu 1918, SARS 2003, H1N1 2009, 
COVID-19: early suppression →
highest GDP recovery + lowest 
excess morbidity and mortality

We shouldn’t 
disturb the 
neighbors!

We have to 
learn to live 
with the fire!

It’s too 
expensive to 

extinguish the 
fire! 

Image: ChatGPT



Elimination → best for public health, 
economy, and civil liberties 

• SARS-CoV-2 
elimination, not 
mitigation, creates 
best outcomes for 
health, the 
economy, and civil 
liberties; Miquel 
Oliu-Barton et al., 
Lancet, 2021



Elimination = Epidemiology 101

• WHO and CDC pandemic plans:
• Comprehensive contact tracing (forward and 

backward); effective isolation and quarantine

• Aerosol control: masking, ventilation, air 
filtration, avoidance of crowding

• Temporary border measures and travel 
restrictions

• Targeted social distancing measures

• SARS 2003: controlled within 8 months, 
global elimination within 2 years



Aerosols, not surfaces



"Criminal incompetence"

• UK COVID inquiry: High 
incidence strategy is "criminal 
incompetence"

• "Historical catastrophe" based 
on "disastrous groupthink" 
(Dominic Cummings, Boris 
Johnson's advisor)



Biosafety Level 3 virus circulating freely in schools

In the laboratory, SARS-CoV-2 is a level 3 
biological hazard [like anthrax, yellow fever, malaria, West Nile 
virus, tuberculosis].

In schools, the virus is not an issue. I don't 
think these two statements are compatible 
with each other.
(Colin Furness, epidemiologist; "Most N.B. schools that tested high for 
CO2 , still lack proper ventilation, data reveals")



"I currently expect that between 
twenty and forty thousand people in 
Switzerland will die from COVID-19. 
Perhaps 5 percent will suffer 
permanent health damage for 
months or for the rest of their lives."

Dr. André Seidenberg, NZZ 10/27/2020



• Until December 31, 2023: excess 
mortality of 21,270

• >10,000 after lifting of all protective 
measures April 2022

• Extrapolated excess mortality 
Switzerland: approximately 27,940 
until end of 2025

Continuing excess mortality



Bowe B, Xie Y, Al-Aly Z. Acute and postacute 
sequelae associated with SARS-CoV-2 
reinfection. Nat Med. 2022;28(11):2398-2405. 
doi:10.1038/s41591-022-02051-3

COVID-19 as a multisystem risk factor



4.8 million female patients

Over a 3-year follow-up period, after SARS-CoV-2 infection 
significantly higher risks of developing HPV-related cancers

+ 67% cervical cancer

+ 131% vaginal cancer

+ 98% vulvar cancer

+ 92% anal cancer

+ 78% oropharyngeal cancer
Shih YH, Yang CY, Lung CC. SARS-CoV-2 infection heightens the risk of developing HPV-related carcinoma in situ and 
cancer. Discov Oncol. 2025;16(1):1552. Published 2025 Aug 14. doi:10.1007/s12672-025-03403-4

COVID-19 increases risk of HPV-related cancer



Increase in congenital heart disease

• COVID-19 in pregnancy: pathological 
heart ultrasound among neonates 
10.08%, control group 4.13% (p = 
0.012)

• Critical: up to 8 weeks after gestation

• Significant rise in congenital heart 
disease since the pandemic



Prof. Akiko Iwasaki, Yale: 
• Increase in certain markers in the blood of long 

COVID patients and people infected with 
coronavirus in general, associated with 
neurodegenerative diseases

• Do large sections of the population have an 
increased risk of Alzheimer's or Parkinson's due 
to their coronavirus infection without knowing 
it? We will only see that in retrospect.

Long-term risks of SARS-CoV-2?



Increase in consultations

• Norway 2024: Marked and 
continued rise in consultations in 
primary care

• Lasting health effects of repeated 
SARS-CoV-2 infections, especially 
among women, children, 
adolescents, and young adults

• Richard Aubrey White, Beatriz Valcarcel Salamanca, Aslaug Angelsen et al. Excess primary healthcare consultations 
in Norway in 2024 compared to pre-COVID-19-pandemic baseline trends, July 30, 2025, PREPRINT (Version 1) 
available at Research Square [https://doi.org/10.21203/rs.3.rs-7184987/v1]



Compared to the pre-
pandemic period: 
• health-related absences 

still 13% higher 
• health-related exits from 

the labor force remain 
13% higher

Dennett JM, Soltas EJ, Goda GS, Thornhill TA, Werner K, Gonsalves GS. Enduring 
Outcomes of COVID-19 Work Absences on the US Labor Market. JAMA Netw Open. 
2025;8(10):e2536635. doi:10.1001/jamanetworkopen.2025.36635

Record levels of absenteeism



Increase in chronic illness

• USA: Since the pandemic, 
the number of people with 
disabilities has risen by 37%

• 6.5% per year



•Long COVID, ME: 
among the most 
burdensome 
diseases in the USA

Rise of ME and Long COVID



Post-acute infection syndromes – History

• Myalgic encephalomyelitis/chronic fatigue syndrome = 
severe neuroimmunological form of a post-acute infection 
syndrome

• Outbreak at London's Royal Free Hospital in 1955, ≥ 200 
employees chronically ill: myalgic encephalomyelitis

• Triggers: viral or bacterial infections, accidents, childbirth, 
no identifiable trigger

• 1969: WHO recognizes ME as a neurological disease!



ME: low quality of life

• QoL with ME significantly 
worse than in other chronic 
illnesses such as colon cancer, 
breast cancer, depression, 
schizophrenia

• Comparable to the terminal 
stage of AIDS or cancer

Falk Hvidberg M, Brinth LS, Olesen AV, Petersen KD, Ehlers L. The 
Health-Related Quality of Life for Patients with Myalgic 
Encephalomyelitis / Chronic Fatigue Syndrome (ME/CFS).



ME: Medical care in Switzerland
• International studies: 84-91% of all ME patients never 

receive a diagnosis
• Switzerland: From initial manifestation to initial 

diagnosis Ø 6.7 years, 11.1 consultations, 2.6 
misdiagnoses

• 90.5% misdiagnosis as "psychosomatic"
• Only one-third of all adolescents receive a diagnosis 

before their 18th birthday
• 13.5% go abroad for a correct diagnosis

• Often incorrectly treated: Graded exercise therapy → 
sometimes irreversible deterioration



ME: psychological stress in Switzerland

• 68.5% of people with ME 
experience stigmatization

• One-third have suicidal thoughts 
(half among men)

• Main factors contributing to 
suicidal tendencies: the claim that 
ME is psychosomatic (89.5%), lack 
of understanding from others 
(80.7%), no will to live (80.7%)

• 14.8% have secondary depression



ME: no approved treatment, 
insufficient research



Myalgic Encephalomyelitis

• Very serious illness, reduced life expectancy 
(vascular, cancer, suicide)

• Most common reason for unexplained long 
absences from school and work

• No approved treatment to date
• Inadequate medical care and recognition by 

social insurance providers
• Far too little research
And then the pandemic hit...



Subgroups of COVID sequelae
Medium to severe acute infection

Organ damage

No Post-exertional Malaise

Non-syndromic Post-COVID

Usually mild acute infection

Immunological mechanisms

Post-exertional Malaise

→ Pacing, not GET!

Syndromatic Post-COVID

→ Graded exercise therapy



Long COVID transmissible with antibodies

• Transfer of immunoglobulin G from LC 
patients to healthy mice leads to LC 
symptoms in the mice

• Two control groups: IgG from healthy 
individuals before the pandemic, IgG from 
individuals who fully recovered after mild 
COVID-19 → no LC symptoms in mice

• UK: explicit ban on blood donation in cases of symptomatic 
long COVID

Transfer of IgG from Long COVID patients induces symptomology in mice. Hung-Jen Chen et al. bioRxiv 2024.05.30.596590; 
doi: https://doi.org/10.1101/2024.05.30.596590



Muscle pathology worsened by PEM

Muscle biopsy
• Mitochondrial dysfunction
• Myopathy
• Tissue infiltration with amyloid 

deposits
Even more pronounced in post-
exertional malaise
Appelman B, Charlton BT, Goulding RP, et al. Muscle abnormalities worsen after post-
exertional malaise in long COVID. Nat Commun. 2024;15(1):17. Published 2024 Jan 4. 
doi:10.1038/s41467-023-44432-3



Pathomechanisms



Replicated findings
• Unambiguously replicated, 

objective findings of 
multisystem disease

• However: Long COVID and 
ME are clinical diagnoses, no 
validated biomarkers so far!



How many people have Long COVID?
• 06/25: globally 6% (AL Cheng et al.; PM R), of 

which 50% since Omicron became dominant → 
continued rise since protective measures were 
lifted

• Children and adolescents: 1%
• CH: 540,000??? (no registry...)
• Capacity of St. Jakob-Park Stadium 38,500 → 

Swiss LC sufferers fill the "Joggeli" 14 times
• Comparison: 2019: 247‘000 with federal 

disability pension



Long COVID: 200 known symptoms

• Wide variety of possible 
symptoms

• Frequently multisystem 
disease

• Rao S, Gross RS, Mohandas S, et al. Postacute 
Sequelae of SARS-CoV-2 in Children. Pediatrics. 
2024;153(3):e2023062570. 
doi:10.1542/peds.2023-062570



Long COVID also affects children <5 y

• 0-2 y: Poor appetite, trouble 
sleeping, wet cough, dry cough, 
stuffy nose

• 3-5 y: Daytime 
tiredness/sleepiness or low 
energy, dry cough

• Gross RS, Thaweethai T, Salisbury AL, et al. Characterizing Long COVID Symptoms 
During Early Childhood. JAMA Pediatr. 2025;179(7):781–792. 
doi:10.1001/jamapediatrics.2025.1066



Long COVID symptoms (ME type)

• Fatigue
• Intolerance to exertion*

(physical, cognitive, emotional; incl. stimuli)
• Post-exertional malaise* ("crash")
• Cognitive deficits
• Sleep disorders
• Orthostatic intolerance
* Three different aspects of the same phenomenon, not 
synonymous!
* PEM is the defining and limiting symptom of long 
COVID. 



ME diagnostic criteria

• ME: severe neuroimmunological 
form of postacute infection 
syndrome

• Mild ME: functional impairment 
of at least 50%

• ME: Different sets of diagnostic 
criteria

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



Long COVID vs. ME

• Long COVID and ME: no approved therapy
• However, for ME, there are pragmatic treatment approaches that have 

been tried and tested for decades with a pathophysiological rationale 
based on recognized entities (POTS; MCAS; small fiber neuropathy).

• Evidence class 2
• → just as effective for the ME type of Long COVID!
(recommended by "Multidisciplinary collaborative guidance on the assessment and treatment of patients with Long COVID: A compendium statement" 04/22/2025; 
"Long COVID global expert consensus" 20.04.2025; "Interdisciplinary, collaborative D-A-CH consensus statement on the diagnosis and treatment of myalgic 
encephalomyelitis/chronic fatigue syndrome" 2024; US ME/CFS Clinician Coalition; Mayo Clinic; Prof. Scheibenbogen, Charité; Practice guidelines for myalgic 
encephalomyelitis/chronic fatigue syndrome (ME/CFS) and corresponding forms of long COVID and post-COVID syndrome; List of indicated medications for PAIS and 
ME/CFS in Austria; Germany: Therapy compass from the Long COVID Off-Label Use expert group)





Treatment protocol: MindMaps



Medical history: Always ask about PEM!
During consultations, patients are overestimated because post-
exertional malaise only occurs 24–72 hours later (supposed 
discrepancy, "aggravation," etc.).
Ask explicitly: 

• Do you experience deterioration AFTER overexertion? How does it manifest? Duration?

• What level of activity is tolerated without PEM?

• How many hours are you upright?

• How often do you shower and wash your hair?

• How long can you work at the computer or read?

→ PEM limits patients

LC or ME assessments without exploration of PEM are worthless



PEM duration in ME

• 58%: PEM duration Ø 3-6 days

BUT:

• 46.7% PEM 1 week to 1 month

• 30.3% PEM 1 month to 6 months 

• 67.1% irreversible PEM
→ Pacing: exertion below PEM 
threshold



Pacing – Energy management

• Any PEM → risk of sustained deterioration and 
chronicity!

• Energy management Pacing: Avoid PEM!
• Overexertion contraindicated

(activation in rehabilitation, exercise ECG, etc.)



Pacing

• 79% improved with pacing

• 82% worsened with graded 
exercise therapy



• Postural orthostatic tachycardia 
syndrome (POTS) (pulse increase of 
>30, below 19 of >40, with stable 
blood pressure)

• Orthostatic hypotension (systolic 
BP drop >20 mm Hg, diastolic BP 
drop >10 mm Hg)

Orthostatic intolerance



Postural orthostatic tachycardia syndrome

• Entity known since 1871

• 79% of long COVID patients have POTS

• Diffuse symptoms (rarely explicit 
palpitations in medical history!)

• ALWAYS proactively look for and treat 
POTS or OH:
10-minute passive standing test
(NASA lean test)!

• Drug of choice: ivabradine
Seeley MC, Gallagher C, Ong E, et al. High Incidence of Autonomic Dysfunction and Postural Orthostatic Tachycardia 
Syndrome in Patients with Long COVID: Implications for Management and Health Care Planning [published online 
ahead of print, 2023 Jun 29]. Am J Med. 2023;S0002-9343(23)00402-3. doi:10.1016/j.amjmed.2023.06.010

TikTok user: @kelseyybeth



• MCAS known since the 1980s

• Antihistamine, e.g., fexofenadine 
120-180 mg 

• Nutritional advice: low histamine, 
anti-inflammatory

• For postprandial worsening, Daosin® 
with meals

Afrin LW et al. Often seen, rarely recognized: mast cell activation disease – a guide to diagnosis and therapeutic options. Ann Med 2016; 48:190

Sumantri S, Rengganis I. Immunological dysfunction and mast cell activation syndrome in long COVID. Asia Pac Allergy. 2023;13(1):50-53. 
doi:10.5415/apallergy.0000000000000022

Mast cell hyperactivity



Avoid reinfection

For those who already have long COVID:
• Reinfection: deterioration in 80% (improvement in 10%)
Those who have recovered from long COVID:
• 60% risk of relapse
→ Aerosols: FFP2 masks, HEPA air filters, frequent 
ventilation, monitoring of CO2 (e.g. Aranet 4)



Treatment protocol M. Strasser

Basics (first consultation!)
• Pacing for exercise intolerance with post-exertional malaise 

(physical therapy, occupational therapy, app, diary, brochure, etc.)

• POTS
• Histamines (antihistamines, nutritional counseling)

• Reinfection must be avoided (FFP2, HEPA filters, and 
ventilation at home and in the classroom!)

→ Perfect punks honor rebels.



• Very debilitating organic disease
• Psychotherapy for long COVID or 

ME to improve coping and mental 
well-being (not curative!)

• Post-exertional malaise (PEM) as a 
cardinal symptom must be given 
special consideration in 
psychotherapy

Psychotherapy for coping



ME or Long COVID and insurance



Long COVID: only a few receive disability 
benefits

• Disability insurance 01/25: 12% 
receive benefits

• Expert assessments on long COVID 
or ME fail to recognize the central 
aspect, PEM



Equal treatment in insurance

• Equal treatment in insurance → every insured person is 
assessed based on current evidence and in accordance 
with the Federal Law on Disability Insurance (cooperation 
with reasonable, adapted measures)

When

• Almost all assessments for ME and Long COVID do not explore 
the limiting symptom of post-exertional malaise, disregard 
pathological findings and pre-existing expert opinions, and 
postulate a psychosomatic illness

• 39% of those assessed suffer irreversible deterioration as a 
result of the assessment, 

equal treatment is not guaranteed.



Enormous economic costs

OECD: Cost of Long COVID 2024: 0.5-2.3% of 
GDP (up to CHF 16 billion)
CH: Army: 1% of GDP; Education: 5.7%; 
Healthcare 12.3%
Harvard economist David Cutler: With costs 
this high, virtually any amount spent on long 
COVID detection, treatment, and control would 
result in benefits far above what it costs. 



There's money in prevention
• Home office and sickness 

regulations
• FFP2 masks
• Communication about risks of 

COVID-19, role modeling
• Air filters, frequent airing
• Vaccinations
• Workplace design, e.g., rapid tests 

before meetings

There Is Money in Prevention; Britta Domke; 
Harvard Business Manager; December 20, 2023



Recent vaccination protects

• 14-149 days since SARS-
CoV-2 vaccination: better 
protection from severe 
acute infection and long-
term sequelae than 150-
364 days

• Best prevention: no 
infection at all



Case presentation

• Healthy adolescent, competitive athlete, born 10/2009
• August 2021: COVID-19 confirmed by PCR, mild acute 

course
• Fall 21: severe headaches for days after exercise



Case study  ̶  ChatGPT reply



Case presentation

• Diagnosis: "Tension type headaches"
• Concerned parents are reassured; he should continue 

training
• MRI brain March 2022: sinusitis, otherwise unremarkable

• 2022: Increasingly debilitating symptoms
• Confined to home since early 2023, unable to attend 

school, meets diagnostic criteria for ME



Case presentation

• Postural orthostatic tachycardia syndrome
• Extensive investigation inconclusive
• Infectious Diseases February 2023: Initial diagnosis "Post-

infectious fatigue syndrome after COVID-19"

• Early detection and correct management of exercise 
intolerance with post-exertional malaise → Prevent 
progression to ME!



Key takeaways

• Long COVID is common (even in children and 
adolescents!) – question diagnostic sensitivity
(„Did you have infection? Are you fully recovered?")

• Early diagnosis and proper management prevent poor 
outcomes (headaches or muscle pain, malaise, 
gastrointestinal symptoms: exercise 1-3 days ago? 
→ post-exertional malaise!)



• Chronic pain, “psychosomatic illness“, Münchhausen by 
proxy: ask about PEM, fatigue, exercise intolerance, sleep 
disturbances, cognitive disturbances, orthostatic intolerance, 
pain, drug intolerances → ME?

• Post-exertional malaise must be asked about in detail 
(especially in assessments for insurance!)

• Post-exertional malaise must be avoided at all costs, as it 
can be irreversible (pacing, not graded exercise therapy!)

Take Home Messages



• Pacing for exercise intolerance with post-exertional malaise 
(physical therapy, occupational therapy, app, diary, brochure, 
etc.)

• POTS (ivabradine)
• Histamines (antihistamines, nutritional counseling)
• Reinfection avoidance (FFP2, HEPA filters, and ventilation at 

home and in the classroom!)
→ Perfect punks honor rebels.

Take Home Messages



Protection of vulnerable people

• In Switzerland, approximately 1 million people 
are at greatly increased risk from SARS-CoV-2

• Human right to life, physical integrity, 
education, and social participation 

→ Optimize indoor air with HEPA filters and 
ventilation (in all public spaces, but especially 
in healthcare facilities and education)
→ FFP2 masks depending on the situation
→ At least: See a mask, wear a mask



Austria: PAIS Action Plan
Care: PAIS patients require rapid, comprehensive, and low-threshold access 
to appropriate care which includes direct medical treatment as well as PAIS-
qualified nursing, healthcare, and social services professionals. In addition, 
the expansion of telemedicine services, especially for seriously ill patients, is 
essential. The comprehensive catalog of measures in the field of care 
includes primary care, specialist care, tertiary care/inpatient care, 
rehabilitation, and psychosocial care.

The recommended measures include the establishment of decentralized 
transdisciplinary and multiprofessional contact points and specialized 
treatment facilities linked to a research center (national reference center), as 
well as the creation of a care pathway.

Definition; data situation; prevention and diagnostics; education, 
training, and awareness raising; social security; research and 
knowledge; special needs of children and adolescents



National strategy for ME and LC passed

• Council of States 09/18/2025 (final 
hurdle): approved

• Implementation starting 01/2026; Dr. 
Strasser in expert commission



National Decade Against Post-Infectious Diseases

• Germany: 2026: 15 million euros for 
research of Long COVID and ME

• From 2027 to 2036: 50 million euros each 
year

• Goal: to research diagnosis and treatment 
to such an extent that these conditions can 
be cured by the mid-2030s at the latest



Professor Devi Sridhar, Global Public Health

• “Omicron has now turned into a disease that challenges how 
we keep society functioning. And, while some point to its 
being ‘milder’ – the hospitalization rates are estimated to be 
half of those of the Delta variant – it is still hospitalizing and 
killing people, especially those who are unvaccinated.”

• “Now is the time to be stepping up to invest in science so 
that when the next pandemic arrives we are ready with the 
words ‘never again’ burned into our minds. And now is the 
time to be mentoring and cultivating the next generation 
of children to pursue scientific careers.”



Cheng AL, Herman E, 
Abramoff B, et al. 
Multidisciplinary 
collaborative guidance 
on the assessment and 
treatment of patients 
with Long COVID: A 
compendium 
statement. PM R. 
2025;17(6):684-708. 
doi:10.1002/pmrj.13397



Long COVID Network Solothurn

• Detailed treatment protocol
(with sources!), cheat sheet, 
mindmaps (French, English, 
German)

• Knowledge base
• Invitations as guest speaker: 

maja.strasser@hin.ch



• WHO: One Health is an integrated, unifying 
approach that aims to sustainably balance and 
optimize the health of people, animals and 
ecosystems.

• It recognizes that the health of humans, domestic 
and wild animals, plants, and the wider 
environment (including ecosystems) are closely 
linked and interdependent.

• By linking humans, animals and the environment, 
One Health can help to address the full spectrum 
of disease control – from prevention to 
detection, preparedness, response and 
management – and contribute to global health 
security.



During a pandemic, no one’s health is fully in their 
own hands. … Infectious diseases are always 
collective problems because they are infectious. 
…
Each person’s odds of falling ill depend on the 
choices of everyone around them  ̶  and on 
societal factors, such as poverty and 
discrimination, that lie beyond their control. (Ed 
Yong, The Atlantic)



• Frodo: “I wish it need not have 
happened in my time.”

• Gandalf: “So do all who live to see 
such times. But that is not for them 
to decide. All we have to decide is 
what to do with the time that is 
given us.”
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