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The importance of surface cleaning

and disinfection to prevent hospital
Infections
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The beginnings of evidence-based disinfection
by Robert Koch in 1881
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Topics

The change of risk assessment

The situation now and in the future

The new risk assessment of the environment and HAI
The German Guideline on Hospital Hygiene

New problems in surface disinfection systems
Environmental monitoring / risk assessment

Testing of surface disinfection
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Healthcare-Acquired Infections

More than 25 years ago, Dr Robert Weinstein estimated. that
the source of pathogens causing a healthcare-associated
Infection in the intensive care unit was as follows:

patients’ endogenous flora, 40%—-60%:

cross infection via the hands of personnel, 20%—40%:
antibiotic-driven changes in flora, 20%—25%:

other (including contamination of the environment), 20%.

YWeinstein RA. Epidemiology and conltrol of nosocomial infections In adull intensive care
units. Am J Med 1991.91(suppl 3B):95-184S.
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In concluslon, there are insufficient scientific data

lo support the strong recommendation to routinely
disinfect environmental surfaces in health care
facilities except in certain high risk areas (e.q., Isolation
units) or possibly to prevent transmission of

high-risk organisms (e.g., MRSA, VRE).
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The role of surface disinfection in infection prevention

|
Jurgen Gebel, ‘A(nnig_ﬁxnog ol Gary rrvn_n Yvos Clrmucr Barbwl f‘hnc .m& Slafanio Gf-m(»n Petnr
Goroncy- Bmmm Phiippo H: Momnnn Ursol Hm;\'lr)rf Axol Knmor Jean-Yyes Mailard, 0 Petor memmo
Manfred Rotter, 10 and Hans-Gurther Sonntay )”

Methods and findings: After discussion and review of current scientific literature the authors agreed that
contaminated surfaces contnbulte to the transmission of pathogens and may thus pose an infection hazard.
Targeted surface disinfection based on a risk profile is seen as an indispensable constituent in a
multibarmer approach of universal infection control precautions. Resistance and cross-resistance depend on
the disinfectant agent as well as on the microbial species. Prudent implementation of surface disinfection
regimens lested o be effective can prevent or minimize adverse effects,

Conclusions: Disinfection st be viewed as a holistic process. There is a need for defining standard
principles for cleaning and disinfection, for ensuring compliance with these principles by measures such as
written standard operating procedures, adequate training and suifable audit systems. Also, test procedures

must be set up in order to demonstrate the efficacy of disinfectants including new application methods
such as pre-soaked wipes for surface disinfection.
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Healthcare-Acquired Infections in Germany

Dala on estimaled rates of nosocomial infections vary, likely to be
between 600,000 and 1,000,000.

Large percentage of HAl is preventable, especially intravascular-
catheler-associated blood-stream infections (BSI)

Highest rate of HAI: Posloperative wound-infeclions (approx.
225,000)

Pathogens of special concern: multiple antibiotic resistant

organisms, e.g. A. baumannii, K. pneumoniae, P. aeruginosa,
MRSA (significantly reduced) (casse tuen st w2018 111(19) 231.9)

C. difficile
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Trends in MRSA in % in different European
Countries reported by EARSS
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Survelllance der Multiresistente Baklerien auf deulschen Intensivstationen
Antiblotikaan- 10.0

dung und bakte- B Vancomycinresistenter Enterococeus laecium
ri=ler Rosistonzen imipenemrecistenter Acinelobacter baumanall
aul Intensivatalio- W Gruppe-3-Cephalosporinresistents K. pneumordae
= B Gruppe-3-Cephalosprinresisients E coll
nen (SARY) aus klinl- ! Malhicillinresislentie S. aureus
schen lsolater: Die

iInzidenzdichts be-
stimmter multire-
sistentor Baklerien
wia A baumanni
mmmt zu, Die imi-
panamresmienien
A baumanni sind In
dar Rogel AMRGN-
Siamme

2.0

Multiresistente Erreger/1000 Pal.Tage
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Deulsches Arzieblatt 2015
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The Swedish Slrateglc programme
againsl anublolic resistance (Strama)
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Challenge: Fewer Antibiotics approved and
more reserve antibiotics used
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The Current Paradox:

Antibiotic Drug
Resistance . Development

Morbidity
Mortality
Costs




Notified infections with precentage of

hospitalization and case fatality
(minimum 100 cases, Germany, 2016)
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Current and Future Challenges

* Increase In immunocompromised patients in hospital and domestic
settings

* Increase in pathogens with multiple antimicrobial resistances.
Increase of gram-negative organisms, increase in CDAD and VRE

* Transfer/admission of patients with unknown status of infection/
colonisation

» Biofilm formation and microorganisms in the VBNC status




Transmission of Healthcare-Associated Pathogens

Hospitalization in a room in which the previous patient had been
colonized or infecled with MRSA, VRE, C. difficile, multidrug-resistant
Acinelobacter, or multidrugresistanlt Pseudomonas has been shown lo

be a risk factor for colonization or infection with the same pathogen for
lhe next patient admitted to the room

« Multiple studies have demonslrated that less than 50% of hospital room
surfaces are adequately cleaned and disinfected when chemical
germicides are used

Weber, Rutala et al. 2013 (Infection control and hospital epidemiology,34,5)
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Colonirad/infecied patient

Prevention by
surface disinfection

Contaminated hands
and equipenent

Insnsmals surfaces and
s<uipment conlaminalion
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ﬁ ROBERT KOCH INSTITUT

Richtlinie fiir
Krankenhaushygiene
und Infektionspravention
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RKI-Guideline: Surface Cleaning and Disinfection

Areas wilhoul

Table 2: Cleaning and disinleclion measurea in diffarent riak areas

infection nok'

All surfasa:

Arean with pasaible
infection riak

Aroas with ep=cial
infection risk

Areas with patienta
harboring microbes in
of on their body such
that thers could be a
risk of iransmresion

Arean where
infection risk
posed o
pamni:’

Cleaning

Surfaced with frequent
hand/skin contacl

Disinfection (Cat 1l)
Floors: clearang

Other swiacss
cleanng

Surfaces wilh lraquent
hand/skin conlact

Disinfection (Cat_ 18)

Floors: disinfecton
(CaL I

Other surfoces
clsanmng

Surfaces with frequent
hand/skin conloct

Owinfection (Cat. 1B)

Flioors: dsinfection
(Cat 1I)

Other surfaces
Ck‘l‘f\iﬂg

Sce Technical
Regulatien on
Bological
Substances
(TRBA)

(CaL IV)

When decding whelher routing clsaning or dalergent suriaca disinfection is 10 be carmied oul, practicatalty and

sals conduciance mual also be taken inlo sccount

'Based on the general risk in tha population

‘More information on riak evaluation can be coraufled In the Technical Regulations on Biological Subslances o .g
TRBA 250 "Biokogical Substances in the Healh Services and Wellare Servicea® (79)
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Hand contact areas




Other areas




Requirements for Surface Cleaning and
Disinfection Procedures

* No increase of cfu and no dissemination of pathogens into the
patient environment

« Proven antimicrobial effectivily




Requirements for Surface Cleaning and
Disinfection Procedures

No increase of cfu and no dissemination of pathogens into the
patient environment

Proven antimicrobial effectivity

Fast acting antimicrobial effectivity — and remanent effect (new)




Requirements for Surface Cleaning and
Disinfection Procedures

No increase of cfu and no dissemination of pathogens into the
palient environment

Proven antimicrobial effectivity

Fast acting antimicrobial effeclivity — and remanent effect (new)

Broad antimicrobial spectrum of activity to prevent selection of
pathogens




Requirements for Surface Cleaning and
Disinfection Procedures

No increase of cfu and no dissemination of pathogens into the
palient environment

Proven antimicrobial effectivity

Fast acting antimicrobial effectivity — and remanent effect (new)

Broad antimicrobial spectrum of aclivity to prevent selection of
pathogens

Ecologically friendly




e Pathogens

e Ubiquitious
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Principle of the 4-field test

Cleansing mop




Efficacy of cleaning and disinfection in the
4-field test with S. aureus
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Application of Surface Disinfectants

bucket and wipe pre-moislened wipes ready-lo-use wipes
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Choosing Pre-Wetted Wipes

Diinfectants Commission In the Assoclation for Applied Hyglene

(VAH) In collaboralion with the _4+44 Working Group”®

Recommendation on the monitoring of critical control
points for the use of dispensing systems for

pre-molstened surface disinfectant wipes'

' Englah translation of the Carman orignal pubication | mpd ebiung nur Yontrolis krithchker Punkie bel der
Arerdung von Tuchsperdenyystemen im Vairinksystam 10t de Fldchandsssfekilion ™. MypMed, 20125701 1)AGS
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Critical control points which need to monitored

Disinfectant solution for dispenser system is
contaminated

Wipes are not compatible with the disinfectant
Prolonged reuse periods (longer than 28 d)

Wipes are dried out

Contamination of wipes hanging outside the dispenser

Multiplication of Gram-negative bacteria in the bucket

(threshold values 0 cfu/10 ml and for airborne spore formers
3 cfu/10 ml)
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Monitoring of critical control points

Rapid detection of contamination of disinfectant
solution during filling procedure

Expert report on the compatibility of wipe material and

disinfectant
Expert report for extended reuse periods
Tight closure of the dispenser

Adequale reprocessing of dispensers before refilling
Laboratorory examination during outbreaks




Recovery rate of culture methods for nosocomial
pathogens from environmental surfaces is low

L Galvia ot &l 1 Jormnl of Mespsiiel efection &2 (2012) 10-19)
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Other methods like ATP-luminescence only
provide a rough assessment of contamination
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Risk assessment together
with the cleaning staff

41




Certification of Disinfectants

« Medical applications — public facilities:
VAH for routine and prophylaclic disinfection,

cerlification by VAH, products published with exposure time/concenltration ratios in VAH
List of Disinfectants

RKI for disinfection measures issued by health authorities according to the Infection

Protection Act (IfSG § 18), products suitable for this purpose published with exposure
time/concentration ratios in RK/ List of Disinfeclants

« Veterinary applications, foods sector:
DVG (German Veterinary Society)
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Verbund fir Angewandte Hygiene ¢V

Association for Applied Hygiene

consolidation of competence in applied hygiene wmQ’QLu*

Wasser Daodan Luft

elaboration of test protocols and evaluation standards for

decontamination, disinfection, antisepsis and sterilization
procedures

exchange of ideas and multidisciplinary cooperation with the
relevant medical and non-medical disciplines

national and international harmonization of efforts with regard to
indication, toxicological and ecological aspects of products and
procedures employed for preventing infections
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Conformity Evaluation
Standard Methods and Requirements of VAH

Testing since 1959 in 2 steps
> In-vilro tests

tests under praclical conditions

- ol ’ TRl ARFORDEEUNGIN UND METHOOSN
Determination of MIC (minimal inhibition £ur VAN-Zertifizsercny

. : chemisner Devalsd Uemseer!
concentration) and suitable neultralizer - e
Qualitative suspension test

Quantitative suspension test

Quantitative test under praclical
conditions (hands and skin)

Quantitative carrner tesl (surface,
instruments, linen)




Spectrum of microbicidal acitivity

- Bactericidal (obligatory)

- Levurocidal (obligatory)

- Fungidical (optional)

- Tuberculocidal (optional)

- Mycobactericidal (optional)

- Virucidal (optional)

(conformity assessment according to DVV —
German Association for Controlling Viral Diseases)

. Sporicidal (optional)
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CEN TC 216 — Chemical Disinfectants and Antiseptics —
developement of standards in Europe

CEN TC 216
Chemical Disinfoclants and Antiseptics
Secrelanal AFNOR
founded in 1000 - 2018° 36 mamber slates

TC 216 I WG 1
Human medicing
DIN

NAMed NA 063-04-07 AA
Humanmeodzin
OIN

| TC 216/ WG 2
, Vatennary uso

i BSI

NAL
Nemaltung

— N

| TC 216 /| WG 3

Food hy gene and domasliic and inalifutional use

| SRS AFNOR I
TC 216 /I WG 5

Simtegy Group
DIN

NAL
Leabonsmitel, Haushall und Insinutionsl
_OIN_

NAMed/NAL
Strolege-Gruppo
OIN
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Disinfectant Testing according to
CEN-TC 216 — EN 14885 - 3-Phase-Model

Phase 1: Basis test
Phase 2 / Step 1 Suspension test

Phase 2 / Step 2




EN-Standards CEN TC 216 WG1 — 2017
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Intervention with Different Disinfectants for
Clostridium difficile-associated diarrhoe

2 pre - nterveesion pos! - imervestion
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reduco transmesson of
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C. difficile — ways of transmission

faecal-oral.

O non living environment (patienl near surfaces, Instruments)

O hands (personal, palient)

place (outbreak) contamination rate contamination place

lollel seals 32%

surgical ICU 11,1 % posilive —=
v g bed-pans 33%

(432 examinations) (control unit. 2.8%)

floor 15%

persistence of C. difficile on surfaces:

Vegelative forms: ~ 15 min

spores: — 5 - 6 month

- only spores are relevant on surfaces (sporicidal activity)!




C. difficile — measures of prevention

m Rationale and restrictive use of antibiotics
m Strict and exact application of hygiene measures

0 Use of sporicidal products!!!

Problem:

= No listing of sporicidal products
(RKI, VAH, SFHH, OGHMP, AOAC)

= To find sporicidal products in adequate use concentrations
— patient friendly




Sporicidal test - phase 2 / step 1
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Chemical disinfectants and antiseptics < Quantitative
suspension test for the evaluation of sporicidal activity of
chemical disinfectants in the medical area - Test method

and requirements (phasé¢ 2, step 1)
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MECHA

EUBOFEAN CHEMICALY ANty

TRARSITIONAL GQUIDANCE

Transitional Guidance on the Biocidal Products
Regulation

Transitional Guidance on Efficacy Assessment for Product
Types 1-5, Disinfectants

May 2016
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Challenges for Disinfection

As a consequence of the European Biocidal Product
Directive (to be in effect by 2020), many active
iIngredients will not be available anymore.

4 of 5 main activity ingredients are under discussion for
restriction

« QAC: problems of residues
» Active chlorine: stability

- Aldehydes: stronger classification

 Alcohols (e.g. ethanol): discussion about CRM-
classification




Divergent opinions on surface disinfection: myths or
prevention? A review of the literature

Die Auseinandersetzung zur Flachendesinfektion: Mythos oder
Pravention? Ein Ruckblick auf ein Lehrstlck
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