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Pharmazeutische Zeitung 10.05.2020, Bild: PZ/Stephan Spitzer Baraniuk 04/2021 The Scientist.

COVID-19 – Spike Protein und ACE2 Receptor



Positionspapier. DGP.

COVID-19 akute Erkrankung – klinischer Verlauf



Cléa Melenotte et al. OncoImmunology 2020, 9: 1. DOI: 10.1080/2162402X.2020.1807836.

COVID-19 – Extrapulmonale Symptome



Positionspapier zur praktischen Umsetzung der apparativen Differenzialtherapie der akuten respiratorischen Insuffizienz bei COVID-19. Deutsche Gesellschaft für Pneumologie und Beatmungsmedizin e.V. (DGP)

COVID-19 Klinische Verlaufsformen



COVID 19 Nomenklatur

long-COVID
neue Symptome kommen hinzu oder bestehen länger als 4 Wochen

SARS-CoV-2-
Infektion 8 Wochen 12 Wochen4 Wochen

fortwährend symptomatische 
COVID-19
Symptome bestehen 4 bis 12 Wochen

akute
COVID-19
Symptome 
für bis zu 4 
Wochen

post-COVID-19-
Syndrom
Symptome bestehen 
länger als 12 Wch.
(nicht erklärbar durch 
andere Diagnosen)

S1 Leitlinie Post-COVID/Long-COVID AWMF-Register Nr. 020/27



COVID 19 Nomenklatur

© World Health Organization 2021. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO licence. WHO reference number: WHO/2019-
nCoV/Post_COVID-19_condition/Clinical_case_definition/2021.1



Symptomspektrum 
post-COVID 19 Syndrom

65.000.000 Fälle weltweit
10–30% Inzidenz in ambulanten Fällen
50–70% Inzidenz in hospitalisierten Fällen

Davis et al. Nat Rev Microbiol. 2023 Jan 13:1-14. doi: 10.1038/s41579-022-00846-2.



Häufigkeit von Post-COVID-Symptomen

S1 Leitlinie Post-COVID/Long-COVID AWMF-Register Nr. 020/27



Post COVID – Herausforderung Diagnostik

Hallek et al. Deutsches Ärzteblatt. Jg. 120. Heft 4. 27. Januar 2023

4 Wochen 8 Wochen 12 Wochen



Risikofaktoren für das post COVID Syndrom

Hallek et al. Deutsches Ärzteblatt. Jg. 120. Heft 4. 27. Januar 2023

8 Wochen 12 Wochen



Long COVID Forschung – eine Herausforderung
Hintergrundrauschen

 Initiale Vermischung mit Post-Intensive Care 
Syndrom

 Durch eine intensivmedizinische Behandlung 
verursacht, z.B.:

 Muskelschwäche 

 30% nach Beatmung

 50% nach Blutvergiftung

 Kognitive Probleme, Nervenschäden

 30-80% nach längerem Aufenthalt 

www.sccm.org/MyICUCare/THRIVE/Post-intensive-Care-Syndrome

Vorführender
Präsentationsnotizen
ICU-acquired weakness (ICUAW) is muscle weakness that develops during an ICU stay. This is a common problem of being critically ill and occurs in:
33% of all patients on ventilators
50% of all patients admitted with severe infection, which is known as sepsis
Up to 50% of patients who stay in the ICU for at least one week
Patients who develop ICUAW may take more than a year to recover fully. ICUAW makes the activities of daily living difficult, including grooming, dressing, feeding, bathing and walking. ICUAW may greatly delay the patient from doing activities in the way he or she used to do them.
Cognitive or brain dysfunction
This refers to problems connected with remembering, paying attention, solving problems, and organizing and working on complex tasks. After leaving the ICU, 30% to 80% of patients may have these kinds of problems. Some people improve during the first year after discharge from the hospital; other people may never fully recover.
Cognitive dysfunction may affect whether the patient can return to work, balance a checkbook, or perform other tasks that involve organization and concentration.




Long COVID Forschung – eine Herausforderung
Hintergrundrauschen

https://doi.org/10.1101/2021.05.11.21257037

 1.560 Schülerinnen und Schüler
(Klasse 8-12) in Sachsen

 1.365 (88%) seronegativ, 188 (12%) 
seropositiv

 Keine signifikanten Unterschiede bzgl. 
Symptomen zwischen den Gruppen

Vorführender
Präsentationsnotizen
Findings 1,734 children (588 younger, 1,146 older children) had a positive SARS-CoV-2 test result and calculable illness duration within the study time frame. The commonest symptoms were headache (62.2%) and fatigue (55.0%). Median illness duration was six days (vs. three days in children testing negative), and was positively associated with age (rs 0.19, p<1.e-4) with median duration of seven days in older vs. five days in younger children.
Seventy-seven (4.4%) children had illness duration ≥28 days (LC28), more commonly experienced by older vs. younger children (59 (5.1%) vs. 18 (3.1%), p=0.046). The commonest symptoms experienced by these children were fatigue (84%), headache (80%) and anosmia (80%); however, by day 28 the symptom burden was low (median, two). Only 25 (1.8%) of 1,379 children experienced symptoms for ≥56 days. Few children (15 children, 0.9%) in the negatively-tested cohort experienced prolonged symptom duration; however, these children experienced greater symptom burden (both throughout their illness and at day 28) than children positive for SARS-CoV-2.





Potentielle Ursachen

Davis et al. Nat Rev Microbiol. 2023 Jan 13:1-14. doi: 10.1038/s41579-022-00846-2.



PCS – Current Clinical Trial InterventionsPotentielle Ursachen – Virale Persistenz

Wang et al. Front. Cell. Infect. Microbiol., 05 April 2022. Sec. Clinical Microbiology. Volume 12 - 2022 | https://doi.org/10.3389/fcimb.2022.861703



PCS – Current Clinical Trial InterventionsPotentielle Ursachen – Virale Persistenz
Rolle extrazellulärer Vesikel

www.endocrinology.org



Darm-Immunachse

Haak et al. Front Immunol. 2018 Sep 10;9:2042.



Intestinale Barrierestörung Inflammation

Ghosh et al. Cellular and Molecular Gastroenterology and Hepatology 2021 111463-1482DOI: (10.1016/j.jcmgh.2021.02.007). 

Vorführender
Präsentationsnotizen
Lactobacilli can prevent urinary tract infection through many mechanisms, including competitive inhibition of uropathogen binding to vaginal epithelial cells (step 1); congregation around uropathogens (step 2); production of bacteriocins, hydrogen peroxide and lactic acid (step 3); acidic environment caused by lactic acid (step 4); inhibition of bacterial biofilm formation (step 5); and downregulation of pro-inflammatory cytokines (step 6). TNF, tumour necrosis factor.




EBV Reaktivierung Inflammation

Hashimoto et al. Mol Psychiatry (2023). https://doi.org/10.1038/s41380-023-02161-5

Vorführender
Präsentationsnotizen
EBV directly infects resting B cells or epithelial cells, and is then stored in the infected memory B cells of the peripheral blood that express latent membrane protein 2 (LMP-2) and EBV nuclear antigens (EBNAs). After SARS-CoV-2 infection, these B cells can cause EBV reactivation, resulting in severe systemic inflammation. As the interaction of the XBP-1 (X-box binding protein 1) with S1R (sigma-1 receptor) may play a role in EBV reactivation, sigma-1 receptor agonists (e.g., fluvoxamine) may attenuate EBV reactivation, resulting in reduced long COVID symptoms. Part of the figure was designed using resources from Biorender.com and www.irasutoya.com.



Molekulares Mimikry Inflammation

Moody et al. Int. J. Mol. Sci. 2021. 22(16), 8965; https://doi.org/10.3390/ijms22168965



Johnson et al. Veterinary Immunology and Immunopathology. Volume 87, Issues 3–4, 10 September 2002, Pages 443-450

Inflammation  Vagus Krankheitsverhalten



Wang et al. Front. Cell. Infect. Microbiol., 05 April 2022. Sec. Clinical Microbiology. Volume 12 - 2022 | https://doi.org/10.3389/fcimb.2022.861703

Inflammation  Thrombosen Inflammation



Inflammation  Thrombosen Inflammation

Wang et al. Front. Cell. Infect. Microbiol., 05 April 2022. Sec. Clinical Microbiology. Volume 12 - 2022 | https://doi.org/10.3389/fcimb.2022.861703

Zwischen 1,6 und 2,5% Thrombosen bei Entlassung







Nirmatrelvir/Ritonavir in der Frühphase reduziert Wahrscheinlichkeit 
von post COVID

Yan X et al.; medRxiv preprint doi: https://doi.org/10.1101/2022.11.03.22281783;

Protektive Maßnahmen – frühe Therapie



Antonelli et al. The Lancet Infectious Diseases. VOLUME 22, ISSUE 1, P43-55, JANUARY 2022

Preventive Maßnahmen - Impfung
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N=388

Therapiestudien alle Kategorien



PCS – Current Clinical Trial InterventionsTherapiestudien alle Kategorien - Ansätze
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PCS – Current Clinical Trials Outcome Measures
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Therapiestudien alle Kategorien - Vergleichbarkeit



PCS – Current Clinical Trial InterventionsTherapiestudien – Randomisierte Kontrollierte Studien
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PCS – Current Clinical Trial InterventionsTherapiestudien – Randomisierte Kontrollierte Studien
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Ein therapeutischer Effekt kann aus der vorliegenden Evidenz nicht sicher 
abgeleitet werden.

Bei bestehendem Post-COVID führte die COVID-19-Impfung zu einer Modifikation (Verbesserung und 
Verschlechterung) der Post-COVID-Symptome, die teilweise nur passager anhielt  
      (Arnold DT, et al.,. Ann Intern Med. 2021;174:1334–1336. doi: 10.7326/M21-1976.
      Ayoubkhani D, et al. BMJ. 2022;377:e069676. doi: 10.1136/bmj-2021-069676.
      Gaber TA-ZK et al.,https://www.bjmp.org/content/are-mrna-covid-19-8. 
      Strain WD et al.,. 2022;10:652. doi: 10.3390/vaccines10050652. )

In einer Studie konnte eine Reduktion der Post-COVID-induzierten Hausarztbesuche berichtet werden 
       (Whittaker HR, et al. BMJ. 2021 doi: 10.1136/bmj-2021-065834) 

Zwei Studien konnten keinen Einfluss der Impfung auf Post-COVID nachweisen 
     (Peghin M, et al. Clin Microbiol Infect. 2022 doi: 10.1016/j.cmi.2022.03.016.
     Wisnivesky JP, et al (2022). https://link.springer.com/10.1007/s11606-022-07465-w.)

Impfung bei bestehendem post COVID

https://www.bjmp.org/content/are-mrna-covid-19-8
https://link.springer.com/10.1007/s11606-022-07465-w


Ausblick: RAPID – Randomized Assessments of 
Post COVID Syndrome Treatments    

Vorführender
Präsentationsnotizen
SSC: Friede, MV, OC, 1 PI, 1 Patient, 1 NAPKON-SC
iDMC: 1 Stats + 2 FOSA

The backbone of the decision-making processes is shown on this slide.

Figure 1: Overview of the Adaptive Platform Core Design in RAPID (modified NRDD, 18, 2019). The core protocol will define the mode of conduct for adaptive platform trials to be fitted with individual subprotocols for adaptive sets on interventions. In the initiation phase of the use case (A), definition of study strata and study arms (1-A), as well as regulatory classification, pre-launch ethical approval, and communication with competent authorities (2-A) will be followed by the first randomizations and stratifications (3-A). After evaluation of sufficient patient numbers, interim analyses will be performed (4-A). Based on the results and in accordance with pre-defined termination rules (Go On - Go Out) decisions on termination of specific arms may be taken (5-A). “Within trial Learning”, the central component of APT, novel information that may influence rules for inclusion of novel interventions into the platform (6-A) may stem from i) interim analyses, ii) adaptation of knowledge from the scientific community (both in terms of intervention and nature of the disease). After each concluded cycle of the platform trial, an adaptive redefinition of interventions and/or domaines (and subprotocols, if required) to enter the platform will be performed (B), redefinition of study strata and study arms composition may thus be introduced (1-B), associated with an adapted regulatory classification, updated ethical approval, and communication with competent authorities (2-B). These changes may also lead to adapted samples size calculations, updated re-stratification and re-randomization (3-B). Unblinded trial data are exclusively evaluated by an independent Data Monitoring Committee (iDMC). Apart from the closing rules specified in 3.8, the APT will be terminated serving all documentary obligations of CTR (EU) 536/2014, MDR-MPDG, and others when applicable.



Vidofludimus Calcium (IMU-838) 

Dihydroorotate Dehydrogenase (DHODH) Inhibitior hemmt Synthese
des Nukleotides Pyrimidin

a) Blockade der intrazellulären viralen Replikation breite Wirksamkeit
gegenüber verschiedenen Viren SARS-CoV-2, EBV, CMV und andere

b) Hemmung der Lymphozytenaktivierung Reduktion der Freisetzung
von Zytokinen (Botenstoffe der Entzündung) anti-entzündliche
Aktivität



Studienablauf



Versorgungskonzept

Primärärztliche Versorgung
Diagnostik und Behandlung

Koordination und Nachsorge

Spezialisierte fachärztliche 
Versorgung Akut stationäre Behandlung

Bei fortbestehendem Post-/Long-
COVID-Syndrom

Heilmittel bzw. (teil-)stationäre
(Früh-)Rehabilitation
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Hilfreiche Informationen

Was ist Long COVID? — Deutsche Gesellschaft für ME/CFS (mecfs.de)

https://www.mecfs.de/longcovid/


 Das post COVID Syndrom ist eine reale Erkrankung
 Höchst variabler Schweregrad und klinische Präsentation
 Entstehung von post COVID noch nicht vollständig geklärt, aber es gibt Fortschritte:

 Viruspersistenz
 Immunologisches Mimikry
 Mikrobiomveränderungen
 Thrombotische Aktivität
 Vagusinflammation

 Patient:innen als wichtige Treiber der Beschreibung und Erforschung
 Betreuung von Patient:innen in post COVID Ambulanzen zeitintensiv und teuer
 Gleichzeitig hohe Nachfrage  fast alle Ambulanzen überfüllt 
 Erste Therapiestudien weltweit initiiert

Zusammenfassung



Vielen Dank für Ihre Aufmerksamkeit.

Nun zu Ihren Fragen, 
die wir anonym behandeln.
Bitte schicken Sie diese an:

info@gesundheitsforum-ukf.de

mailto:info@gesundheitsforum-ukf.de
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