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Science in pandemics

Lessons learned from the pandemic

The SCIENTIFIC METHOD

Observe natural

phenomena

Fomulate

hypothesis

Test hypothesis via 

rigorous experiment

Modify 

hypothesis

Establish theory based on 

repeated validation of results

Modified after Jorge Cham, 2006, phdcomics.com

The strongest impact of 

lessons learnt comes 

from outbreaks and 

other transmission 

events
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Consequences of a SARS-CoV-2 Outbreak

Lessons learned from the pandemic

https://www.spiegel.de/panorama/coronavirus-hamburg-universitaetsklinikum-eppendorf -infektionswelle-auf-krebs-stationen-a-6754218c-39c0-4206-ac52-60bf387b0feb
https://www.spiegel.de/panorama/corona-ausbruch-am-uke-in-hamburg-wie-sich-eine-ganze-krebsstation-mit-dem-virus-inf izierte-a-00000000-0002-0001-0000-000170518564
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Outbreaks despite PPE usage 1

Lessons learned from the pandemic

ward 1 ward 2 ward 3 ICU

Parainfluenza Virus 3 outbreak during maximum prevention measures
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Universal respirator use (?)

Lessons learned from the pandemic

lost in translation

medical mask

surgical mask
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Universal respirator use (?)

Lessons learned from the pandemic

Gholamhossein Bagheri et al. PNAS 2021;118:49:e2110117118
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Universal respirator use (?)

Lessons learned from the pandemic

Gholamhossein Bagheri et al. PNAS 2021;118:49:e2110117118

Mittleres Infektionsrisiko in Maskenszenarien mit v erschiedenen Maskenkombinationen

für eine Dauer v on 20 min. 
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Universal respirator use (?)

Lessons learned from the pandemic

Gholamhossein Bagheri et al. PNAS 2021;118:49:e2110117118

inhalation exhalation

negative
pressure

positive
pressure
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Universal respirator use (?)

Lessons learned from the pandemic

Knobloch et al., J Hosp Infect, 2023

„pre-pandemic type“

dominant  in Germany 
after a period of

PPE shortage
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Universal respirator use (?)

Lessons learned from the pandemic

Knobloch et al., J Hosp Infect, 2023
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Transmission despite adequate protection

Lessons learned from the pandemic

Brehm et al., Viruses, 2021; doi: 10.3390/v13040661

three panel folded respirator, but 

continous use due PPE shortage

At both time points, infection was assumed 

to have occurred during the care of known 

SARS-CoV-2-positive patients
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Transmission despite adequate protection

Lessons learned from the pandemic

Brehm et al., Viruses, 2021; doi: 10.3390/v13040661
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Lessons learned

Lessons learned from the pandemic

• The use of a suitable PPE must be sufficiently trained (fit test)

• Not everything that calls itself a respirator also offers adequate 
protection

• In our hospital, respirators with ear loops were banned from use 

again

• In case of continuous use, the protection may fail during the 

wearing period, even with well-trained personnel using high 

quality respirators

Prof.  Dr.  med. J.  Knobloch Lessons learned from the pandemic

“It was definitely not the medical 

staff. It was certainly the cleaning 
staff who didn't clean properly.”

A typical argument during outbreaks:
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

van Doremalen, N., et al. 2020, NEJM

Prof.  Dr.  med. J.  Knobloch

What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

Riddell, S., et al. 2020, Virology Journal
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

Cherrie, J. W., et al. 2021, Annals of Work Exposures and Health
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

Own investigations:

• Examination of the contamination of the environment with SARS-CoV-2 in the 
intensive care unit by means of swabbing 

=> PCR and cell culture of representative samples with low CT-value

• Artificial contamination of surfaces with four clinical materials with subsequent 
disinfection 
=> PCR and cell culture

• Artificial contamination of surfaces with surrogate virus (phage phi6) with 
subsequent disinfection 
=> PCR and plaque quantification

Knobloch et al. 2022, Int J Environ Res Public Health doi: 10.3390/ijerph192417074



Fußzeile (Titel der Präsentation) 10

Prof.  Dr.  med. J.  Knobloch

What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

No successful growth from 
representative samples

Knobloch et al. 2022, Int J Environ Res Public Health doi: 10.3390/ijerph192417074
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

Knobloch et al. 2022, Int J Environ Res Public Health doi: 10.3390/ijerph192417074
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

No change in Ct values despite 
inactivation over more than 5 log levels

Strong increase 
of Ct values 

Knobloch et al. 2022, Int J Environ Res Public Health doi: 10.3390/ijerph192417074
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

Lewis D., Nature, 590, 26
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What role do inanimate surfaces play in transmission?

Lessons learned from the pandemic

National Archives exhibition reveals 'Roaring Twenties' reality - BBC News

Catching up on missed opportunities

https://www.dw.com/en/monkeypox-wh o-declare s-outb reak-a-globa l-pub lic-health-emerge ncy/a-625545 39

Johannes K.  Knobloch Monkeypox environmental contamination 24

Environmental sampling

Lin e n co l lection

b in

C h air 1

C h air 2

C h air 3

Up p e r wall  cab in e t

d o o r h an d le s

Base  cab in e t d o o r h an d le s

Ligh t switch e s

In fe ctio u s waste

garb age

C o n tro l 

b o tto n s
fo r staff

Disin fe ctan t

wip e s lid

C

B

A

https://www.bbc.com/news/uk-england-london-60054264
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What role do inanimate surfaces play in transmission?

Monkeypox environmental contamination

Nörz et al., Eurosurveillance, 2022, DOI: 10.2807/1560-7917 
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Lessons learned

Lessons learned from the pandemic

• SARS-CoV-2 transmission by contact with surfaces is unlikely

• PCR methods are not suitable for estimating the infectivity of 
inanimate surfaces

• We should not always blame everything on "the cleaners“ in the 
case of transmission events

• Dermal viral replication (Mpox) leads to significantly higher 

environmental contamination
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Outbreaks despite PPE usage 2

A. baumannii carb. susceptible
A. baumannii carb. resistant

room 1 room 2 room 3 room 4 room 5 COVID ICU

Johannes K.  Knobloch Lessons learned from the pandemic 28

Outbreaks despite PPE usage 2

carbapenemase-positive

cluster 1

cluster 2

cluster 3

cluster 4
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Outbreaks despite PPE usage 2
room 1 room 2 room 3 room 4 room 5 COVID ICU

Johannes K.  Knobloch Lessons learned from the pandemic 30

Basic principles/observations for glove usage

• Gloves only protect against gross contamination 

(handling of secretions)                                                     

• Every moment for hand disinfection is also an indication for 

changing gloves

• Glove wearing times should be limited as far as possible to 

protect the skin

• Changing gloves is difficult with wet hands 
(freshly disinfected or sweaty hands)

https://www.google.de/imgres?imgurl=https://images-na.ssl-images-amazon.com/images/I/41P-sCY2IeL.jpg&imgrefurl=https://www.amazon.de/Paar-Nitril-Handschuhe-puderfrei-violett/dp/B003DWVZ1A&docid=Pja-bC-7YjPM0M&tbnid=ckFd8WCh4VKvQM:&vet=1&w=450&h=490&itg=1&bih=931&biw=1920&ved=2ahUKEwjujY-NvKPnAhWG-aQKHWuYD6UQxiAoAHoECAEQFA&iact=c&ictx=1
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Change of glove usage in our hospital

Jain et al., 2019. Am J Infect Control, doi: 10.1016/j.ajic.2019.01.009
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Change of glove usage in our hospital

Use of gloves in the care of COVID-19 (+ other pathogens)

• Gloves must be worn when there is a possibility of gross 
contamination (handling of secretions).                                                      

• Gloves can be dispensed with for other (“dry”) activities 

• The 5 moments for hand disinfection must be followed

• If staff wish to wear gloves at all times, they must be 

changed in accordance with the rules

https://www.google.de/imgres?imgurl=https://images-na.ssl-images-amazon.com/images/I/41P-sCY2IeL.jpg&imgrefurl=https://www.amazon.de/Paar-Nitril-Handschuhe-puderfrei-violett/dp/B003DWVZ1A&docid=Pja-bC-7YjPM0M&tbnid=ckFd8WCh4VKvQM:&vet=1&w=450&h=490&itg=1&bih=931&biw=1920&ved=2ahUKEwjujY-NvKPnAhWG-aQKHWuYD6UQxiAoAHoECAEQFA&iact=c&ictx=1
https://www.google.de/imgres?imgurl=https://images-na.ssl-images-amazon.com/images/I/41P-sCY2IeL.jpg&imgrefurl=https://www.amazon.de/Paar-Nitril-Handschuhe-puderfrei-violett/dp/B003DWVZ1A&docid=Pja-bC-7YjPM0M&tbnid=ckFd8WCh4VKvQM:&vet=1&w=450&h=490&itg=1&bih=931&biw=1920&ved=2ahUKEwjujY-NvKPnAhWG-aQKHWuYD6UQxiAoAHoECAEQFA&iact=c&ictx=1
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Lessons learned

Lessons learned from the pandemic

• Gloves should be used targeted for the prevention of gross 

contamination and not in general in isolation rooms (except for 

organisms causing skin infections)  

• Rethinking these rules requires a high level of training
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My personal opinion (maybe not the truth)

Lessons learned from the pandemic

• Viral transmission by aerosols over long distanced is overestimated

dilution by
diffusion

Knieburges et al., 2022, J. Exposure Science & Environmental Epidemiology, 32:727–734
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My personal opinion (maybe not the truth)

Lessons learned from the pandemic

• Viral transmission by aerosols over long distanced is overestimated 

(dilution by diffusion)

• In the short distance all viral respiratory pathogens can be trans-

mitted by droplets and aerosols (in the case of high viral loads)

• Respirators should be applied in a targeted manner depending on 

the respective situation in care but not mandatory during 

complete shifts

• Respirators should not be used with the goal of third-party 

protection
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My personal opinion (maybe not the truth)

Lessons learned from the pandemic

• Don`t trust CT values for the assessment of infectivity of 

inanimate surfaces

• Neutralizing Ab detected in serum samples do not predict 

“sterile immunity” (which can´t be reached for viral respiratory 

infections)


