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Outline: Microbial Pathogens and Inanimate 
Surfaces 
• The role of surfaces in the transmission 
• Environmental factors that influence replication of pathogens on 

surfaces
• Pathogen transmission routes from a contaminated surface
• How does the effectiveness of cleaning and disinfection impact 

transmission of pathogens
• Surface cleaning and disinfection impact on patient clinical 

outcomes 



IPAC Measures to reduce HAI Transmission



The role of surfaces in the transmission of pathogenic 
microorganisms causing healthcare-acquired infections
1. Microbial pathogens are shed from infected and/or colonized 

patients or staff into the hospital environment
2. Some pathogens, including C. difficile spores, VRE, and MRSA can 

survive for 4–5 months or more on dry surfaces
3. The levels of surface contamination by microorganisms in hospitals 

are low in comparison to the concentrations on patient skin or in 
biologic waste
• However, the risk of transfer is also affected by the infectious dose, which for 

many nosocomial pathogens is low
4. Several studies show an increased risk of infection in patients 

admitted to side rooms previously occupied by other infected cases
5. The importance of surface contamination is also shown by the 

reduction in the rate of healthcare-associated infections when 
effective measures of environmental hygiene are implemented

Source: J Gebel et al GMS Hygiene and Infection Control 2013;8(1):1-12



Classification of pathogens with fomite-borne 
transmission potential and IPAC strategies

Source: A Kramer et al Clin Microbiol Rev 2024;37(4): 1-43 https://doi.org/10.1128/cmr.00186-23 

https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23


Minimal 
infectious 
dose of 
selected 
pathogens

Source: A Kramer et al Clin Microbiol Rev 2024;37(4): 1-43 https://doi.org/10.1128/cmr.00186-23 

https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23


Different replication capacities depending on the 
pathogen and surface material

Source: A Kramer et al Clin Microbiol Rev 2024;37(4): 1-43 https://doi.org/10.1128/cmr.00186-23 

https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23


Range of 
Survival by 
Pathogen

Source: L Porter et al J Hosp Infect 2024;147:25e31 https://doi.org/10.1016/j.jhin.2024.01.023 

https://doi.org/10.1016/j.jhin.2024.01.023


Survival of 
Common 
Respiratory & 
GI viruses

Source: Wismann JE et al Microorganisms 2021;9:343 https://doi.org/10.3390/microorganisms9020343



Factors Influencing the Survival of Microorganisms
in the Environment
1. Relative Humidity (RH)
2. Temperature
3. Biofilm
4. Light conditions
5. Biologic material
6. Surface nature 

• Porous
• Non-porous

Source: A Kramer and O Assidian Chapter 2 Survival of Microorganisms on Inanimate Surfaces in G. Borkow (ed.), Use of Biocidal 
Surfaces for Reduction of Healthcare Acquired Infections, DOI 10.1007/978-3-319-08057-4_2,



Range of survival time by pathogen and surface type

Source: L Porter et al J Hosp Infect 2024;147:25e31 https://doi.org/10.1016/j.jhin.2024.01.023 

https://doi.org/10.1016/j.jhin.2024.01.023


Common routes of transmission of health care-associated 
pathogens and potential environmental disinfection strategies

Source: CJ Donskey Am J Infect Control 2013;41:S12-S19 http://dx.doi.org/10.1016/j.ajic.2012.12.010 

http://dx.doi.org/10.1016/j.ajic.2012.12.010


Transmission routes from contaminated inanimate 
surfaces and environmental influences

Source: A Kramer et al Clin Microbiol Rev 2024;37(4): 1-43 https://doi.org/10.1128/cmr.00186-23 

https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23
https://doi.org/10.1128/cmr.00186-23


Transfer of pathogens from surfaces to the hands of 
health care personnel

Source: J.A. Otter et al Amer J Infect Control 2013;41:S6-S11 http://dx.doi.org/10.1016/j.ajic.2012.12.004 

http://dx.doi.org/10.1016/j.ajic.2012.12.004


The increased risk associated with the prior room 
occupant

Source: J.A. Otter et al Amer J Infect Control 2013;41:S6-S11 http://dx.doi.org/10.1016/j.ajic.2012.12.004 

http://dx.doi.org/10.1016/j.ajic.2012.12.004


Incidence of CDI on a 
BMT unit during periods 
when different 
disinfectant products 
were used

In CDI rooms

In all rooms for VRE

In all rooms

In all rooms

Source: CJ Donskey Am J Infect Control 2013;41:S12-S19 http://dx.doi.org/10.1016/j.ajic.2012.12.010 

http://dx.doi.org/10.1016/j.ajic.2012.12.010


Common cleaning and disinfection methods in 
healthcare

Source: A Zeinali & L Sundahl Platt Building and Environment 2025;280:113179 https://doi.org/10.1016/j.buildenv.2025.113179 

https://doi.org/10.1016/j.buildenv.2025.113179


Source: A Zeinali & L Sundahl Platt Building and Environment 2025;280:113179 https://doi.org/10.1016/j.buildenv.2025.113179 

Studies of 
Cleaning Types

https://doi.org/10.1016/j.buildenv.2025.113179


Sankey diagram illustrating the frequency and diversity of 
tested surface materials, disinfectant types, and pathogens in 
the reviewed literature

Source: A Zeinali & L Sundahl Platt Building and Environment 2025;280:113179 https://doi.org/10.1016/j.buildenv.2025.113179 

https://doi.org/10.1016/j.buildenv.2025.113179


Summary of cleaning methods in healthcare settings

Source: A Zeinali & L Sundahl Platt Building and Environment 2025;280:113179 https://doi.org/10.1016/j.buildenv.2025.113179 

https://doi.org/10.1016/j.buildenv.2025.113179


Challenges: Compatibility of surface materials with 
chemical disinfectants

Source: A Zeinali & L Sundahl Platt Building and Environment 2025;280:113179 https://doi.org/10.1016/j.buildenv.2025.113179 

https://doi.org/10.1016/j.buildenv.2025.113179


Evidence hierarchy for 
increasing patient safety 
through health care 
environmental surface 
cleaning and 
disinfection

Source: CJ Donskey Am J Infect Control 2013;41:S12-S19 http://dx.doi.org/10.1016/j.ajic.2012.12.010 

http://dx.doi.org/10.1016/j.ajic.2012.12.010


Impact of Surface Disinfection on Patient Outcomes and 
Transmission

• There is reasoned evidence in the 
literature that environmental cleaning 
reduces adverse clinical outcomes 
(e.g., patient infections and 
outbreaks)

• Reduced recovery of pathogens from 
surfaces when cleaning is done 
correctly, shows less transmission of 
C. difficile and VRE, both of which are 
pathogens with a relevant 
environmental reservoir

Source: 1. J.A. Otter et al Amer J Infect Control 2013;41:S6-S11 http://dx.doi.org/10.1016/j.ajic.2012.12.004
  2. A Kramer and O Assidian Chapter 2 Survival of Microorganisms on Inanimate Surfaces in G. Borkow (ed.), Use of Biocidal Surfaces for 

Reduction of Healthcare Acquired Infections, DOI 10.1007/978-3-319-08057-4_2 

http://dx.doi.org/10.1016/j.ajic.2012.12.004


Clinical Effect of Various Disinfection Practices

Source: CJ Donskey Am J Infect Control 2013;41:S12-S19 http://dx.doi.org/10.1016/j.ajic.2012.12.010 

http://dx.doi.org/10.1016/j.ajic.2012.12.010
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