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Structure and Objectives

⚫ Global burden of respiratory virus infections

⚫ Seasonality of respiratory virus

⚫ Respiratory tract

⚫ Reservoir drops: Influenza

⚫ Goopfellas: RSV

⚫ Natural born killer: SARS

⚫ Pulp afflictions: Other respiratory virus
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Global burden of respiratory virus
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Global burden of respiratory virus
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Global burden of respiratory virus

Top 4 cause of death in Germany
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Global burden of respiratory virus

Main cause of death via 

communicable diseases
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Seasonality of respiratory virus

Annual Review of Virology, 2020
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Seasonality of respiratory virus

Annual Review of Virology, 2020
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Seasonality of respiratory virus

Annual Review of Virology, 2020
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Seasonality of respiratory virus

Annual Review of Virology, 2020

Science 2021
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Seasonality of respiratory virus

Science, 2021
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Seasonality of respiratory virus

Annual Review of Virology, 2020

Science 2021
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The human respiratory tract
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Respiratory tract

Nature Reviews, Immunology, 2021
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Respiratory tract

Nature Reviews, Immunology, 2024
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Respiratory tract

Nature Reviews, Immunology, 2021
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The cast:

Reservoir drops
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Influenza (“Flu”)

Infectious respiratory disease

(mild to severe illness)

Annual seasonal epidemic

General population: 5–20%

Children: 20–35%

Sporadic pandemic

Circulates in humans and animals

Vaccines are available

Nature Reviews, microbiology, 2021
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Influenza: pathophysiology

Infects upper and lower respiratory tract (epithelial cells)

Symptoms arise after 1-2 days after infection 

Infected cells produce proinflammatory cytokines (cytokine storm)

Severity of disease is the result of the interplay between viral virulence, host 
resistance and infection tissue 

Nature Reviews, microbiology, 2021
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Influenza: transmission

Respiratory droplets (main mechanism)
Short distance (1m or less)

(In-)Direct contact
infected individuals
Fomites
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Influenza: Global distribution

Nature Reviews, microbiology, 2021
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Influenza: Global distribution

Nature Reviews, microbiology, 2021
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Influenza: Host range

Viruses, 2022

• Most common

• Infects humans and animals

• Can cause pandemics

• Different subtypes

• 18 HA and 11 NA

• Infects humans

•

• Mostly infects humans

• Causes mild symptoms

• Identified in 2011 from pigs

• No human infections described
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Influenza: Biology

Order: Articulavirales

Family: Orthomyxoviridae

Genus:   Alphainfluenzavirus

Betainfluenzavirus

Gammainfluenzavirus

Deltainfluenzavirus

Enveloped

Diameter of 80-120nm

Segmented (8AB – 7CD)

Viral Zone, Expasy
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Influenza: Biology

Viral Zone, Expasy
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Influenza: Nomenclature

Viral Zone, Expasy

Wikimedia Foundation
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Influenza: replication

Nature Reviews, microbiology, 2021
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Influenza: binding

Nature Reviews, microbiology, 2021
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Influenza: Antigenic „schwifrt”

Nature Reviews, microbiology, 2021
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Influenza: Vaccination

JBS, 2020
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Influenza: Vaccination & Drugs

JBS, 2020

Wikimedia Foundation
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Influenza: Vaccination & Drugs

JBS, 2020

Wikimedia Foundation

Neuraminidase

Cap endonuclease activity
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The cast:

Goopfellas
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RSV (Respiratory syncytial  virus)

Infectious respiratory disease

(mild to severe illness)

Dangerous to vulnerable populations:

Older adults: 6/10000 in rich countries

Children up to 5y: 33M annually LMIC

Leading cause of bronchiolitis and pneumonia in 

young children

Circulates in humans

Vaccines: Arexvy (GSK) (EU-US), Abrysvo (Pfizer) 

(US), and Mresvia (Moderna)(US)

Normaly, seasonal

Nature Reviews, microbiology, 2023
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RSV: Pathophysiology

JPCH, Wiley, 2022
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RSV: Pathophysiology

JPCH, Wiley, 2022

Nature Reviews, microbiology, 2023
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RSV: Biology

Nature Reviews, microbiology, 2023

Order: Mononegavirales

Family: Pneumoviridae

Genus: Orthopneumovirus

Enveloped, spherical. 

Diameter ~ 150nm nm

Subtypes RSV-A and RSV-B
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RSV: Biology

Nature Reviews, microbiology, 2023

Wikimedia Foundation
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RSV: Biology

Nature Reviews, microbiology, 2023
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RSV: Biology

Nature Reviews, microbiology, 2023
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RSV: Treatment

Nature Reviews, microbiology, 2023
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RSV: Treatment & Prophylaxis

Nature Reviews, microbiology, 2023
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RSV: Treatment & Prophylaxis

Nature Reviews, microbiology, 2023
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The cast:

Natural born killer
Episodes I & II
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SARS Coronavirus: Episode I

Infectious respiratory disease

(mild to severe illness)

Dangerous to the population

Pangolin natural reservoir

infected over 8,000 people (30 countries)

~800 deaths worldwide

Wikimedia Foundation
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SARS Coronavirus: Episode I

Wikimedia Foundation

May 2004 last registered case
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SARS Coronavirus: Episode I

Well, this will never happen again… EVER!
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SARS Coronavirus 2: Episode II

Nature reviews, microbiology, 2021
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SARS Coronavirus 2: Episode II

Nature reviews, microbiology, 2023

Our World in Data

                              
                                                                                    

              

                                              
 

    

  

    

             

                                              
 

  

  

     

                                              
 

    

  

     

                                              
 

   

   

   

   

     

                                              
 

    

  

    

  

    

       

                                              
 

    

  

    

                                                                                  



50

SARS Coronavirus 2: Pathophysiology

Nature reviews, microbiology, 2021
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SARS Coronavirus 2: Pathophysiology

Nature reviews, microbiology, 2024
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SARS Coronavirus 2: Pathophysiology

Nature reviews, microbiology, 2024
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SARS Coronavirus 2: Biology

Viral Zone, Expasy

Realm: Riboviria

Order: Nidovirales

Family: Coronaviridae

Subfamily: Orthocoronavirinae

Genus: Betacoronavirus

Several human pathogens:

SARS-Cov, SARS-Cov-2, HCov-

OC43, MERS…
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SARS Coronavirus 2: Biology

Viral Zone, Expasy
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SARS Coronavirus 2: Biology

Nature reviews, microbiology, 2020

Nature reviews, microbiology, 2021
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SARS Coronavirus 2: Biology

Nature reviews, microbiology, 2020

Nature reviews, microbiology, 2021
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SARS Coronavirus 2: Biology

Nature reviews, microbiology, 2024
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SARS Coronavirus 2: Biology

Nature reviews, microbiology, 2024
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SARS Coronavirus 2: Distribution

Nature reviews, microbiology, 2020

Nature reviews, microbiology, 2021

ACE2 diversity
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SARS Coronavirus 2: Distribution

Nature reviews, microbiology, 20204
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SARS Coronavirus 2: Distribution

Nature reviews, microbiology, 20204
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We‘re forgetting something -

Annual Review of Virology, 2020
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We‘re forgetting something -
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The cast:

Pulp afflictions
“we badass too”
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Picornaviridae - Human Rhinovirus (HRV)
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Picornaviridae - Human Rhinovirus (HRV)
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Picornaviridae - Human Rhinovirus (HRV)
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Picornaviridae - Human Rhinovirus (HRV)
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Paramyxoviridae
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Paramyxoviridae: Parainfluenza virus
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Paramyxoviridae: Parainfluenza virus
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Paramyxoviridae: Parainfluenza virus
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What is viral tropism

⚫ Capability of an infectious virus to infect:

https://www.sciencedirect.com/topics/medicine-and-dentistry/virus-infectivity
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