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Experimental (+ room)  Control (-ve room) 0Odds Ratio Odds Ratio

Study or Subgroup Events Total _ Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

1.1.1 MRSA I 1f 7 0 * O 1 1 1

Anderson 103 11005 725 203386 7%  381[310,459) - < — > 0 0 <

Huang 57 1454 248 8697 7.0% 1.39[1.04,1.86) = " n 3 y y

Mitchell 74 884 163 5344  7.0% 290 (218, 3.86) ——

Subtotal (95% C1) 13343 307427 21.1% 2.50(1.38, 4.54] e

Total events 234 1136 ' ' * * l l O

Heterogeneity. Tau®= 0.26, Chi*= 31,61, df= 2 (P < 0.00001), F= 94% -— O
Test for overall effect Z= 3.01 (P = 0.003) y

112 VRE

Anderson 89 4083 423 307241 71%  16.16(12.63,20.36) - * 0 11 0
Drees 19 138 3 500 6.4% 242(1.32,4.43) — O O
Ford a7 149 89 300 68% 1.08(0.71,1.67) —— y "
Huang 58 1291 256 an58 70% 162(1.21,2.16) S

Zhou 69 3556 92 4929 70% 104[076,1.43] -

e Y omm O g VEERW NEh T Meta-analysis of studies evaluating the risk of MDRO

Heterogeneity: Tau? = 2.35; Chi*= 329.40, df= 4 (P < 0.00001); = 99%

acquisition for the incoming occupant based on the

1.1.3 ESBL
r 4 5,99 7 [0.70, 3.52] T 1
R - - S — status of the prior room occupa nt.
Total events 8 50
Heterogeneity Not applicable
Test for overall effect: Z= 1.08 (P = 0.28)
1.1.4 Klebsiella sp. or Escherichia coli
Ajao 32 648 235 8723 69% 1.88[1.29,2.74) — 0 :
Subtotal (95% C1) 648 8723 69% 1.88[1.29,2.74] - | #$%& (
Total events 32 235

Heterogeneity. Not applicable n 1 1
Test for overall effect: Z=3.26 (P = 0.001) l #$%& O &%* 45 23'89
1.1.5 Clostridioides difficile

Anderson 43 3797 1:;:: 307800 7.0% 275(2.02,3.73 —— NOI’OVIFUS 33 13_83

Shaughnessy 10 91 1679 6.2% 257[1.28,5.15) e
Subtotal (95% C1) 3888 309569 13.2% 2.72[2.05, 3.60] <

+,- #lI#"#0% 2.7 2.0-3.6

Heterogeneity. Tau*= 0.00; Chi*= 0.03, df= 1 (P = 0.86), F= 0%

Test for overall effect Z=7.01 (P < 0.00001) M RSA 2 . 5 1 4'4 . 5

1.1.6 Acinetobacter

Nselr 16 52 " 459 5.3% 4.53(2.32 8.86) TR
Subtotal (95% C1) 52 459  6.3% 4.53[2.32, 8.86] R 2l VRE 2 .4 0 . 6—9 . 1

Total events 16 #“
:‘:::'r:g:\"::; :3@?’5‘:31? (P < 0.0001) 12%3. l4"$)2 2-0 1 . 1 '3-4
:Js':npsemo"mm 2 85 81 426 B5% 1.96[1.12, 3.45] —— 50%(2#%mﬁ ’ '"IO# 1 . 9 1 . 3'2 . 7

Subtotal (95% C1) 85 426 6.5% 1.96 [1.12, 3.45] R o

Lfi'.ife'nfw Not applicable “ ! ESBL 16 07'35

Test for overall effect. 5(P=002)

O Total 2.5 1.5-3.9

Fraenkel 5 1016 49 32772 57% 3.30(1.31,8.31)
Subtotal (95% CI) 1016 327172 57% 3.30[1.31,8.31]
Total events 5 49

Heterogeneity. Not applicable

Testfor overall effect. Z= 254 (P=001)
Total (95% CI) 28299 981865 100.0% 2.45[1.53,3.93]
Total events 651 3s18

Heterogeneity: Tau?= 0.81; Chi*= 357 .84, df= 14 (P < 0.00001); F= 96% ni)ﬁ H-_‘
Test for overall effec! 1(P=00002) =

bl berdaboge it o RO - Mitchell et al. Infect Dis Health 2023.
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Examples of bacteria

« Bacillus subtilis spores

» Clostridioides difficile
spores

* Mycobacterium chelonae
environmental isolates

* Mycobacterium massiliense
environmental isolates

* M. chelonae standard
culture collection

* Pseudomonas aeruginosa

« Staphylococcus aureus
environmental isolates

« B. subtilis (vegetative)

« S. aureus standard culture
collection
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Intermediate

Low

Most resistant to chemical biocides

Prions

Endospores

Oocysts
Mycobacteria
Non-enveloped viruses
Protozoal cysts
Filamentous fungi
Vegetative Gram-negatives

Yeasts
Protozoa
Vegetative Gram-positives
Enveloped viruses

Least resistant to chemical biocides

Examples of biocides

+ Ethylene oxide (sterilant)
» Peracetic acid

« ClO,

« Hydrogen peroxide

« Aldehydes

* Sodium hypochlorite

+ Povidone-iodine

+ Phenolics

+ Complex QAC formulations

« Biguanides-based
formulations

« 70% IPA/ethanol

« Simple QAC solutions

« Simple biguanide solutions
« Antimicrobial dyes
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Limitations of a chlorine-based disinfectants

"HEURH (&) &+,)'-.-[HO&12($S&*(+*(/&.)"(.*0%

3G# *-AH*-)$&12($&(5,)+(/&*)&+)-0-$6
7))'&($4-")$8($*#0&.,")9-0(

5 (-#08.)8,#*-:-0-* %

+#998&(5,)+<'(

H=)' K& )& HE-($F+8)$&>?T+&N)S@*& (A<-(&.20)-$(&

E3"'@20("; (2t (F(GOTH(A@8""8; ) *) 2"



1-946,()&(%)/7/$+

%<=)>403),?)8+,-./0)-3@+4-405,2)52):3-5/4A)9,5A)BCI

%!l -

$! #l

()*+,-./0)1,2/320+405,2

! % " & # '
678,9.+3)05:3);):529

149J30("";(2¢' (F(GOTH(A@B"*8;() *) ?"

e E4F11)*+,-./0)%!G!!!
*<<)H51.5-

x *<<)*+,- /0

+ 1AJ")*+,-./0

* E4F11)*+,-./0)%!!

» KILA)*+,-./0

()*+,-/0)1,2/320+405,2

H,@)>3-./05,2

%M=)*+ -./0)-3@+4-405,2)4203+)'):529)378,9.+3)05:3

%!
1 I
$
L! -
#
o ]
- INED)
Q CONMRN CNMR CONMR CMR CNRN CMR CNMR CNN))
%1=)6??5/4/P)4@ 452868 &YETH(BI)4703+)'):529)
1,204/0)05:3
‘0!
#0! {---g--t------- ---
&O!' 4
o1 |

Q ONMR CNR OMR CNMR CNR CNR CNR C)))

4z 47 0z 47 7 o7 A
QOO QOO GOO GOOC OC./'° oel°

K(L(@9:(

;"4



1<'(/-9)" #$6'()&(&)"-*T#,))$

Examples of bacteria

« Bacillus subtilis spores

« Clostridioides difficile
spores

* Mycobacterium chelonae
environmental isolates

* Mycobacterium massiliense
environmental isolates

« M. chelonae standard
culture collection

* Pseudomonas aeruginosa

« Staphylococcus aureus
environmental isolates

« B. subtilis (vegetative) Low
« S. aureus standard culture
collection
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Intermediate

Most resistant to chemical biocides

Prions

Endospores

Oocysts
Mycobacteria
Non-enveloped viruses
Protozoal cysts
Filamentous fungi
Vegetative Gram-negatives

Yeasts
Protozoa
Vegetative Gram-positives
Enveloped viruses

Least resistant to chemical biocides

Examples of biocides

» Ethylene oxide (sterilant)
» Peracetic acid

« ClO,

« Hydrogen peroxide

* Aldehydes

* Sodium hypochlorite

+ Povidone-iodine

+ Phenolics

« Biguanides-based
formulations

o /U% |PA/ethang
« Simple biguanide solutions
« Antimicrobial dyes
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Non-sporicidal products transfer spores
from contaminated to clean surfaces
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Sodium hypochlorite efficacy against C difficile —

contact time and concentration are important
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https://www.cdc.gov/infection

Routine objective monitoring is recommended
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Step 1 Step 2 Step 3
Use special swab Place swab in Place tube in luminometer
to sample surface reaction tube Results: Relative Light Units
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https://www.cdc.gov/infection%20control/media/pdfs/Guideline-Disinfection-H.pdf
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m Clean/disinfect (21%) = Remove residue (12%) = Sweep/mop (12%) u Paper products (12%)

® Remove trash (33%) = Gather supplies (4%) m Miscellaneous (6%)
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Clostridium difficile infection:
How to deal with the problem
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Strategies to prevent C. difficile infections in acute
care hospitals (Additional Practices)

| H+(&#S&ETG&H,,)4(1&+,)'-.-I#0&
[-+-$9(*#HB*
I A)/5+)#E>@Q'&))2-(‘#)#B@Q'&))2-('
1)22)#'-85/%-('+48%('54#$'. &Y%P*%#/4")."*-%
| M&Y%P*%#/4E'$5,34) & \#34'+%&2,#53
| 948%").'8&)$*/+

B+01+6,F)B*GH?AIUKGAIA@J!'@7"0-10,L,0+&&,$#"-1+$M'G-7"-,81,3'-+'
57,2,$-1)"#$% % ERP(1+$3'1$"0Mb-/,'. +351-"63M'";<;;'O5#"- * JIH?" <, P*



F#-0%&+,)'-.-#0&/-+-$9(*-)$&)9& XH2 28,
+<'OH (+&' (/<. (I8 2HSI8.) $*H#8-$#+-)$

I"0b&H (%6$%6)*+,-9%.) 1.'("Yo8H# (%6$%)*+,-%.)

@

boid

**

®*

—
&
S
o
o
=
o
S
+
x
=
&
R
7

B%$#7"5%'G*'K"164'#131%$/,0-1+$H%8B:3%7/0,3'1$'13+6"-1+$7++&3'-+'7 #%0,'
-, 7T13F'/+7'0+$-"&1$"-1+$'+/".,"6-.0"7,'E+7F,73Q"."$#3* IIH?",<R;>ARMR<PS



=1/$H"%'[*%'1 3+ 81 SHOH#&)2' &#+#"3%0$)"$*'#"") 22"
8)$#%"$'5116*

| L&2)+,-*#0+&+1-*.2(/&*)& « :
<+(&)9&#&,('#.(*-.&#.-1& o RN B
[-+-$9(HE*&-S&HOOE #*-($*& £
1)8+&M&90<)'(+.($*& &Y

@-#%./70$7$'A0457/"2'0$4-/''B+

8#'N('&8)$-*)'-$6

| O(/<.*-)$&-$&IF3&-$&
-$*('4($*-) & <*&F)*&
)$*)0&2)+,-*#0+

CDI Standardized Incide

0.25

I
1 2 3 4 5 6 7 8
Quarter

1%*&/-H+21"+R/'H%'/-H+(MBEEWES% WS B+/8G%)'+0. +%-+0G'/8/2$5+
$-6/*0-8$-'%&+(7TH/$-$+G*0OH*%68+/-+D+(03G/'%&3"+, 1#OFBOBNETTKTTC



Strategies to prevent C. difficile infections in acute
care hospitals (Unresolved issues)
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Guidance

Candidozyma auris: guidance for acute
healthcare settings

Candidozyma auris (C.auris): laboratory investigation,
management and infection prevention and control of cases.

From: UK Health Security Agency
Published 27 June 2016
Last updated 21 August 2025 — See all updates
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1. General guidance

2. Organism specific guidance (Clostridioides

difficile and Candidozyma auris)

3. Other issues
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What do we call these things? “SNCOs”

(shared non-critical objects)
« BP cuffs
» Clipboards

* etc.

Analysis of decontamination protocols
for SNCOs from 35 acute care hospitals.

Castelli et al. J Hosp Infect 2022

Occurrence (%)
20 40 60

80 100

Method

Responsibility

Frequency

Indication

Method (How?)

B Cleaning

[ Chemical disinfection
Dispose
Thermal disinfection (5%)
Manufacturer instruction (4%)
Sterilization (1%)
High-level disinfection (1%)

Responsibility (Who?)

I First-line healthcare

- Estates

I Second-line healthcare
Other (2%)
Administrators (0.1%)

Non-specific (6%)

Frequency (When?)
- Between events
I Multiple times per day
I Every 4-14 days
Monthly or less often (5%)

When required (2%)
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Browne et al. Lancet Infect Dis 2024.

K<#"8(-'8/6#7(
'A*/9-'$,

Stepped-wedge cluster randomised controlled
trial of 3 hours additional hours cleaning each
day of shared mobile medical equipment.

In adjusted results, all HAls reduced from
14-9% (95% CI1 104 to 19-4) in the control
phase to 9:8% (6-1 to 14-1) in the
intervention phase (OR 0:62, 95% CI1 0-45 to
0-80; p=0-00056).

These results correspond to an absolute
difference of —5-2 percentage points (95% CI
—8-2 to —2-3) and a relative difference of —
34-5 percentage points (-50-3 to —17-5)
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Mechanism of action Multiple cellular targets Single process or structure

“‘Resistance” ToIeran(_:e. or feeless Resistance halts therapy
susceptibility

No agreed methodology or Defined methodology and

Measurement of “resistance breakpoints breakpoints

Mechanism of “resistance” Intrinsic or acquired Intrinsic or acquired
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How should we evaluate new
decontamination technologies?
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Can less costly and labor-intensive
typing methods be used?

2+3453 6738
2+3439 657:
2+343; 6773
2+3458 6775
2+3433 678953:
2+34=5 6752737
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3). Can we do more to incorporate sustainability
into cleaning and disinfection?
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Jon Otter PhD FRCPath,

Director of Infection Prevention and Control & Consultant Clinical Scientist
Guy’s and St Thomas’ NHS Foundation Trust

Honorary Senior Lecture in HCAI & AMR, Imperial College London
X @jonotter %€ @jon-otter.bsky.social X j.otter@imperial.ac.uk

Curtis Donskey, MD

Hospital Epidemiologist, Cleveland VA Medical Center;

Professor of Medicine, Case Western Reserve University, Cleveland, Ohio
Email: Curtis.Donskey@va.gov
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OCTOBER
Afro-Eurzo an r?ustainable Healthcare and IPC: Can They Co-Exist? (an IFIC teleclass)
Teleclass With Dr. Graham Pike, UK, and Profa. Dra. Camila Quartim de Moraes Bruna, Brazil

Afro-Eu]opéaglean Hospitals Day 2025: Human Factors and Collaboration
Teleclass  \With Dr. Alexandra Peters, Switzerland, and Dr. Martina Mo&enié, Croatia

.. What Can Knowing Something About the Evolution of Clostridium difficile Teach Us About IPAC?

S &
A“’%L?]lif?s'g With Prof. Thomas Riley, Australia

23 ... Discussion: Are Current Healthcare Cleaning Guidelines Sufficient to Fight Antimicrobial Resistance Spread?
With Dr. Jon Otter, UK & Dr. Curtis Donskey, US

... Research Priorities to Strengthen Environmental Cleaning in Healthcare Facilities: the CLEAN Group

28
Afro-European
Teleclass Consensus

With Dr. Giorgia Gon, UK

NOVEMBER
Af 11 ... The Use of Faecal Microbiota Transplant as Treatment for Clostridium difficile
ro-European ) )
Teleclass  With Simon Goldenberg, UK
13 ... Solve the LTC Outbreak!
With Steven J. Schweon

19 ... Special Lecture for World Toilet Day

DECEMBER
4 ... What’s On a Surface Doesn’t Stay On a Surface - The Dynamics and Risk of Microbial Resuspension From
Surfaces

With Prof. Charles Gerba, US
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