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Chemical disinfection as integral part of hospital hygiene in Germany
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Seven pillars of hospital hygiene

• Hand hygiene

• Processing of medical devices (cleaning, disinfection, sterilization)

• Environmental hygiene (surface cleaning and disinfection)

• Surveillance

• Screening and cohorting patients

• Antibiotic stewardship

• Coordination of medical treatment, nursing and infection control

demdigest.org



The importance of contaminated surfaces in the

epidemiology of HAI

• transmission of pathogens from patient to his environment

• direct contact between skin/mucosa and medical devices

• high-touch surfaces

• airborne contamination

• prolonged survival of pathogens on inanimate surfaces:              

C. diff.-spores,  VRE, MRSA, Acinetobacter spp., norovirus, GNB?

• contact between hands of HCWs and contaminated

items/surfaces (hand → surface → patient)

• contact between patient and contaminated items/surfaces



Common routes of transmission of healthcare-associated

pathogens and potential environmental disinfection strategies

Donskey: Am J Infect Contr, 2013
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Chemical disinfectants in a changing world:

„old“ and „new“ agents

© Google Panoramio

phenolic compounds
aldehydes
hypochlorite
peracetic acid
alcohols
povidone iodine
diguanides (chlorhexidine)

cationic surfactants (DDAC)
nonionic detergents (glucoprotamin)
diguanides (polyhexanide)
pyridines (octenidin)

www.spiegel.de



Regulatory aspects of chemical disinfectants in Germany

Disinfectant Product type Regulated according to

Products for
hygienic
handwash

cosmetics

Handrubs, skin
antiseptics

drugs Medicinal Products Act 
(Arzneimittelgesetz)

Disinfectants for
medical devices
(„instrument
disinfectants“)

medical devices Medical Devices Act 
(Medizinproduktegesetz)  CE 
marking is mandatory

Surface 
disinfectants

biocides Regulation (EU) no. 528/2012 re. 
biocidal products; approval by 
Federal Institute for Occupational 
Health and Safety (BAuA)



Certification of chemical disinfectants for the medical area

in Germany

Healtcare institutions, 
(hospitals, medical
centers, private 
practice), related
institutions (e. g. 
nursery, school)

targeted disinfection
(notifiable diseases)

Robert Koch-Institute
(according to § 18 
Infection Protection Act)

prophylactic disinfection Association for Applied 
Hygiene / Verbund für 
Angewandte Hygiene 
(VAH)



“Although the quality of much of the evidence remains suboptimal,

a number of high-quality investigations now support environmental

disinfection as a control strategy.” …

“Although current studies support environmental disinfection,

there remains a need for carefully conducted studies to determine

the impact of disinfection interventions.”

Investigation of the efficacy of combined intervention:

o surface disinfection + decolonization of carriers

o routine (e. g. daily) surface disinfection + enforced disinfection of

high-touch surfaces and portable equipment

o …

Does improving surface cleaning and disinfection reduce
healthcare-associated infections?

Donskey, Am J Infect Control, 2013



Survival of gramnegative bacteria on surfaces
Kramer et al, BMC Infect Dis, 2006 

Mitscherlich & 
Marth, 1984!



(Dancer, Clin Microbiol Rev 2014)



Incidence of C. difficile infection in a bone marrow transplant 

unit during periods when different disinfectants were used

Donskey: Am J Infect Contr, 2013



Relative risk of pathogen acquisition if prior room 

occupant was infected 

• Prior room occupant infected; ^Any room occupant in prior 2 weeks infected      

(Rutala 2013)



Environmental bioburden and ICU-acquired infection
Dancer, Clin Micriobiol Reviews, 2014)



Use of daily disinfectant cleaner  (hydrogen  peroxide based, 
disposable wipe-bucket-system) on high-touch surfaces significantly
reduced hospital acquired infection rates (C. difficile, VRE, MRSA).

MRSA

Alfa et al, Am J Infect Control 2015
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Chemical disinfection as integral part of hospital hygiene in Germany, example 1:

Disinfection of a  modern ICU patient room: mission impossible?
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Disinfection of a  modern ICU patient room



Surface disinfection by hydrogen peroxide
vaporization

• only for clean, accessible, non-absorbing
surfacess

• process validation essential (Reichenbacher 
et al. Hyg Med, 2010)

• monitoring by chemical indicators

• approved by:
© L.-M. Käser, Institut für 
Krankenhaushygiene, Klinikum 
Stuttgart



Hydrogen peroxide vapor room disinfection and hand hygiene
improvements reduce Clostridium difficile infection, methicillin-
resistant Staphylococcus aureus, vancomycin-resistant enterococci, 
and extended-spectrum β-lactamase formers

Horn & Otter, Am J Infect Control, 2015

Cases per 1000  patient days

CDI 1.38  →  0.9

VRE 0.21  →  0.01

ESBL gramneg 0.16  →  0.01



Chemical disinfection as integral part of hospital hygiene in Germany, example 2:

Efficacy of surface disinfectant cleaners against emerging 
highly resistant gram-negative bacteria
Reichel et al, BMC Infectious Diseases, 2014

AAS: propanol
SAS: QAC
OR: oxygen
SASA1 and SASA2: 
aldehyde, QAC



Chemical disinfection as integral part of hospital hygiene in Germany, example 2:

Efficacy of surface disinfectant cleaners against 

emerging highly resistant gram-negative bacteria
Reichel et al, BMC Infectious Diseases, 2014

“Conclusion:

Surface disinfectant cleaners  (SDCs) were generally effective against 

gram-negative bacteria with and without multidrug resistance. SDCs are 

therefore suitable for surface disinfection in the immediate proximity of 

patients. Single bacterial isolates, however, might have reduced 

susceptibility to selected biocidal agents.”

These data are based on experimental studies and not on 

epidemiological data – but  they deserve our awareness, and their

clinical significance needs further research. 



Chemical disinfection as integral part of hospital hygiene in Germany, example 2:

Surface disinfection against against highly resistant 

gram-negative bacteria

• effective decolonization of carriers

is currently not available

• contact precautions have to be

strictly observed, but targeted

surface disinfection is essential to

prevent transmission

• the VAH-list of disinfectants

provides independent scientific

guidance for effective disinfection



Chemical disinfection as integral part of hospital hygiene in Germany, example 3:

Chemical disinfection of sensitive semicritical devices: 
ultrasound probes  

www.ort-med.com

Handling probes, contact gel and covers

may result in cross-contamination

including a wide variety of pathogens, e. 

g. MRSA, HBV, HCV, HIV, CMV, HPV

(Leroy, J Hosp Inf, 2013

Buescher et al, Ultrasound Obstet Gynecol, 2016)

• frequent use,  short examination, high numbers of consecutive patients

• no mechanical procedure („washer disinfector“) for probe, handle and cable

• legal obligation for validation of the process



Chemical disinfection as integral part of hospital hygiene in Germany, example 3:

Chemical disinfection of sensitive semicritical devices: 
ultrasound probes  

A practical and compact guide for processing
of ultrasound probes in  hospitals,  healthcare
centers and medical practices



Memorandum of the Rudolf-Schülke-Stiftung
on the health threat posed by infectious
diseases, 2006:

 Disinfection of surfaces with frequent hand
contact is an indispensable prerequisite
to ensure an adequate standard of hygiene.



Why we are convinced that chemical disinfection is an 

integral part of hospital hygiene:

• Contaminated surfaces and devices in healthcare institutions are an 

important cause for the transmission of pathogens 

• Effective chemical disinfection – among other preventive measures –

is essential to eliminate exogenic sources and interrupt transmission

• Indepently edited lists of effective disinfectants provide practical 

assistance in selecting appropriate products and procedures

• We suggest a holistic concept of hospital hygiene including technical 

(e. g. cleaning and disinfection), clinical (e. g. nursing procedures, 

patient isolation) as well as  epidemiological measures (e. g. 

surveillance)

• Testing and listing of chemical disinfectants along with guidelines for 

their correct application contribute substantially to the prevention of 

healthcare-associated infections
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