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IPAC - Canada

» IPAC Canada is a national, multidisciplinary
association committed to the wellness and
safety of Canadians by promoting best practice
in infection prevention and control through
education, standards, advocacy and consumer

1PpacC

Infection Prevention
and Control Canada

IPAC Canada’s Roles

» initiating and coordinating effective
communication and cooperation among all
disciplines united by infection control activities
supporting and/or developing effective and
rational infection control practices
standardizing infection control practices
promoting research in areas related to infection
control

promoting and facilitating infection control
education for both infection control practitioners
and other personnel working in hospitals,
nursing homes and related institutions.

Public Health Agency of Canada

» National Surveillance (CNISP)
Surveillance data submitted from 52 large hospitals
from across Canada
» Centre for Communicable Disease and
Infection Control -
National IPAC Guidelines

Provincial Bodies

» Public Health Ontario (PIDAC/RICN)

» Manitoba Department of Health

» Alberta Health Services

» BC Provincial Infection Control Network

» Infection Control Nova Scotia

» Infection Control Newfoundland and Labrador

» Each Province produces their
own guidance documents!

Recent Trends in ARO
in Canada

A Webber Training Teleclass

C. difficile Infections (CNISP)

CNISP HA-CDI per 10,000 patient days
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Vancomycin Resistant Enterococci

(CNISP) Provincial Surveillance Programs
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Provincial hand cleaning compliance
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Early concerns about VRE
» Emerging organism

» Highly drug resistant

» Poor therapeutic options

» Resistance gene transfer to more pathogenic
organisms i.e. MRSA

New Approaches

» Changes to approach to VRE in Ontario and BC
» Evaluation of changes

Typical VRE infections in adults

» Urinary tract
infection vs. colonization
Often catheter-associated
» Bacteremia >> endocarditis
Often catheter associated
Frequently polymicrobial (Gl source etc.)
» Deep tissue infections and wounds
Usually polymicrobial

VRE

» Enterococci in general are intrinsically drug
resistant

» Do not produce toxins

» Frequently found with other organisms

» Infections typically occur in patients with
considerable pre-existing morbidity

» High mortality rate but contribution of
vancomycin resistance is not clear

A Webber Training Teleclass

Very rarely caused by VRE

» Respiratory tract infections
» Meningitis
» Skin, soft tissue infections

W X B
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Specific versus non-specific
control measures

» Specific control measures
Admission screening
Contact isolation, periodic screening
» Non-specific control measures
Hand hygiene
Environmental cleaning
Practice bundles
Antimicrobial stewardship

Does VRE increase length of stay?

» Yes, but why?
Marker for severe morbidity
Small percentage of patients develop significant
infections
Infection control measures themselves
increase LOS
- Isolation
- Slowing of patient transfers

Decision

» Stop specific VRE control measures
» 2010 Vancouver Island Health screening only
patients admitted to designated units.
Patients in other patient care areas are not placed on
additional precautions unless they have diarrhea
» 2012 4 Hospitals in Ontario stopped screening
for VRE, isolating cases or reporting outbreaks
» 2013 2 other health authorities adopted similar
policies
» Prospectively collect data to inform future
practice.

Evaluation

» Results Pending...

» Negative clinical impact has been negligible
Substantial decrease in isolation costs
Increased ability to focus on other organisms

Emerging Organisms
CPO

A Webber Training Teleclass

What are Carbapenemase
Producing Organisms (CPO)?

» Carbapenemases are a class of enzymes that
inactivate carbapenem antibiotics by hydrolysing
them.

» Carbapenem antibiotics, often referred to as “last
resort antibiotics”:
+ Imipenem
* Meropenem
« Ertapenem

» Carbapenemases most commonly in E. coli and
Klebsiella spp., (Enterobacterieaceae) but have also
been found in other Gram-negative species.

www.webbertraining.com
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Beta-lactamase Family

MOIecuIar Class

A TEM, SHV, CTX-M
KPC, GES, SMC, IMI,
PER, NMC-A, SFO, SFC,

D OXA, PSE

. OXA-48

New Delhi Metallo-beta-
lactamase (NDM-1)

Reports in 2008 of Swedish and UK travelers to Indian
subcontinent

Since then, reports of high endemicity in Indian, Pakistan
and Bangladesh hospitals

BIC, IBC » NDM-1 genes in sewage and water reservoirs in some Indian
B NDM-1, IMP, VIM, GIM, cities
SPM, SIM, DIM, AIM, < 51/171 (30%) waste water seepage
KHM < 2/50 (4%) communal drinking water
€ CMY, ACT, FOX, MOX samples
Rl e Walsh et al. The Lancet Infectious Diseases. 2011, 11: 355-62

.
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Enterobacteriaceae with NDM
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How are these organisms
transmitted?

1. Patient-to-patient

2. Shared Health Care equipment

3. Environmental Contact (environmental
reservoirs)

4. Health care workers (Primarily hands)

Risk factors for Colonization
and Infection with CPO

» Risk factors for » Risk factors for

acquisition infection once
of CPO colonized with CPO
prolonged Previous invasive

procedure
Diabetes mellitus
Solid organ tumor

hospitalization
Poor functional status

!CU S.tay \ Tracheostomy
invasive dewces( Urinary catheter
Immunosupression Prior exposure to
multiple antibiotic antipseudomonal
agents penicillin

If colonized with CPE, 9-47% of patients may
develop infection

CPO Measures Implemented

»  Screening/Active surveillance
On admission to Unit
Weekly point prevalence
All contacts of suspect or confirmed cases, at 0, 7 and
21 days

»  Precautions
Private room and staff cohorting and dedicated
equipment

»  Cohorting of patients and staff
“CPQ” nursing assignments & dedicated ward
Hand hygiene & PPE (goal: 100%)
Weekly audits

I - Antimicrobial stewardship

CPO Measures Implemented

» Avoid discarding any bodily fluids in sinks
» Cleaning
Enhanced cleaning including daily 2nd clean of
high touch surfaces in affected rooms/units
Use hydrogen peroxide
Terminal clean on discharge of colonized
patients:
- Discard all supplies, terminal clean, audit of clean

» Daily CHG baths for all colonized patients.

A Webber Training Teleclass
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Infection Control Processes

» Screening for all admitted patients
Question: “Have you been hospitalized or had
renal dialysis outside of Canada anytime in the
previous 6 months?”

If yes: patient will have rectal screen for CPO

Next Steps and Challenges

» Better and faster testing
Develop Real-time PCR method for screening specimens
directly

» Maintain aggressive infection control state & CPO
alerts between facilities

» Continued Provincial level surveillance with
infection control data
Collaboration with PICNet

» Further explore genomic characteristics of BC
strains and transmission behaviour
Whole Genome Sequencing

Summary

» CPO are an emerging pathogen with global
spread, now in Canada

» CPE can spread within institutions

» The most vulnerable patients are the most
at risk to become colonized and infected

» Treatment of infections is complex

» Control of spread requires full compliance
with precautions and antibiotic stewardship

, S & H 11. Kongress fiir Krankeuhaushygiene
> @
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Infection prevention in high and middle income
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Hospital Hygiene in France

Pierre Parneix

pierre.parneix@chu-bordeaux.fr
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11 recommendations (11%) :

Skin preparation =3
. Surgical attire = 2
100 recommandations Antibiotic prophylaxis = 2

Environment quality = 2

pour la surveillance : 5
Patients’ risk factors = 2

et la prévention
des infections nosocomiales

100 recommendations 4 "
for ial infections’ surveil 7 » 70 pages - Arial 13
and prevention — July 1993 o
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National strategy
3 Novembre 1994

http://www.sTZh.net/sizh_in-

éspn
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National strategy
3 Novembre 1994

First national nosocomial infections’
prevention programme

Objectives 1995-2000

30% decrease of NI
Practices improvement
et guidelines elaboration
Launching of QIP

éspn
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Quality insurance programme — Bordeaux University Hospital — 1995-1996

technic TS
surgery
Surgical site Length of
intervention

infection
Skin Body
preparation temperature

~ http://wwwsf2h.net/sfzh_in-english-as-well htmi

Patient condition

Peroperative
contamination

Antibiotic
prophylaxis

Quality insurance programme — Bordeaux University Hospital — 1995-1996

Three groups of surgical units identified:
* Group 1: no written procedure (5 wards)
* Group 2: a written procedure needing revision (4)
* Group 3: a written procedure fitting the standards (2)

éspH

htp://www.sf2h.net/sizh_in-english-as-well.htm!
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Quality insurance programme — Bordeaux University Hospital — 1995-1996

Evolution of the global score per ward before and after intervention

Score
0 T .
18 T
16+ ﬂ/m\m/_,_
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2
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The biggest ICPs’ fights of the XXt century!

Get rid of iodine tincture!!!

http://www.sf2h.net/sizh_in-english-as-well.htm!
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rgical wound infection prevention

'i
4 recommendations (4%) :

. Skin preparation = 1
Surgical attire =1
Antibiotic prophylaxis =1
Environment quality = 1

. 100 recommandations Patients’ risk factors = 0

pour la surveillance et la prévention
des infections nosocomiales

@ 117 pages - Arial 10

i : [EHFEHEIIEE I]E [IIHSEIISIIS i

ra%'é':,e ! =-l =ll n
d'
oo 5 mars 2004 - Institut Pasteur - Paris

[uestions posees

1. EN PRE-OPERATOIRE, QUELS DEPISTAGES SYSTEMATIQUES ET QUELLES STRATEGIES
EEEVENTIVESEREERC It is strongly recommended to
perform a cleansing with antiseptic [0-MUQUEUSE

soap solution followed by wide

3. En pre-opERATO| disinfection of the surgical site (A-1) [WcE-QUALITE
METTRE EN (EUVRE P|

2. EN PRE-OPERATOI|
ET DE DECONTAMINAT|

SF2H - Consensus statement 2004

www.sfhh.net
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National strategy
18 Novembre 2004

‘ -

d national nosc
prevention programme

Objectives 2005-2008

100% of hospital performing surgery
are surveying targeted procedures
in each specialty
At least 75% of hospitals are performing
yearly evaluation of practices

“ 7 ShHree

http:/lwww.filmstarts.de/

I hygiene in France www.sf2h.net

Raiders of the lost 2000-2004 programme!

¢seH

it/ /wwwsf2h.net/st2h_in-english-as-well html
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National strategy
18 Novembre 2004

http://iwww.filmstarts.de/
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The biggest ICPs’ fights of the XXt century!

N Enjoy your clipping!

o

€spn o2 2007

http://www.sf2h.net/si2h_in-english-as-well.html
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The biggest ICPs’ fights of the XXt century!

talk to the

SNAIL

Ten Commandments for
Understanding the French
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The biggest ICPs’ fights of the XXt century!

Enjoy your cleansing!

Disinfection of the surgical site

The four-step preparation of the surgical site is effective in reducing the risk of SSI: cleansing
with an antiseptic soap, rinsing, drying, and disinfecting with a disinfectant of proven efficacy,
which is left to dry in air.

¢seH
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The scientific approach

Mise a jour de
la conférence de consensus

Gestion
préopératoire
durisque infectieux

No recommendation can be issued
for cleansing before performing
disinfection on clean skin. (B2)

SF2H - Consensus statement
Update 2013

Octobre 2013

X 2013.pdf

Facing the real life - 2003-2007

Preoperative skin preparation evaluation
through observational audit %ﬂ'
Southwestern France HAI control centre (Cclin So) Cln s Ovest

. 2003 (2,255 2007 (6,683
Practices observations) | observations)

Hair removal 85.1% 94.8%

ésiH
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Facing the real life - 2003-2007

Preoperative skin preparation evaluation C
through observational audit %ﬂ'
Southwestern France HAI control centre Ol Sud Quet

. 2003 (2,255 2007 (6,683
Practices observations) | observations)

Cleansing 53.9% 71.6%

Disinfection 99.0% 96.9%

ésiH

htp://www.sf2h.net/sf2h_in-english-as-well.html
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The scientific approach
Tl plot wih paudo 5% conhamne s
Mise a jour de N
| //’ \\ can be issued
2 performing
an skin. (B2)
q s statement
N\ | 13
T H
_ (_2013.pdf
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The scientific approach
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The scientific approach
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The scientific abnproach
ey DS o 0.
e | | S il e b
e el e m @ o
Cena 2009 (allucal nail ok CHY) 1 1000007,1512) 125 s e
A 020003,159 125 5 sn
Chens 2009 intercigital web spaces.CHX) —_— e soezam s s
G B8 b s ik — e wwemsm ows us oam
mmm}dmwﬂp“{ng“m 4 020(0.01,397) 025 225 266
Rammez-Ancos 2010 (phase 2) . 050(022,1.13) 8128 16128 1702
;
. .
7 SkH
s 2HISF2H_ ¢ _2013.pdf

Hospital hygiene in France

www.sf2h.net

¢siH

The biggest ICPs’ fights of the XXt century!
What about surgical hand disinfection!?
Duration of surgical washing - Cclin So 1995
Duration: [ % Cumulative %
< 2minutes B 151 151
2mnto2mn 30 2 8s 26
2mn30t03mn 2 52 a1
3mnto3 ma30 3 102 @
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5 mn 30t0 6mn 1 as 02
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>to7mn30 2 s 100
oL 352 100 100
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I - Désinfection par frictions
Pt kool semphyspr.

The biggest ICPs’ fights of the XXt century!

What about surgical hand disinfection!?

K Hand-Rubbing With an Aqueous
Alcoholic Solution vs Traditional
Surgical Hand-Scrubbing and B
30-Day Surgical Site Infection Rates .

A Randomized Equivalence Study

ionti, MD, DTMSH

ative %

JAMA, August 14, 2002
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Surgical site infection frequency
through surveillance network
Rate Southwestern France HAI control centre 1993-2011
5

—e—Prevalence

—=—Incidence global

Incidence NNIS 0

‘ %ﬁ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Year
" http//wwwsfzhnet/st2h_invenglish-aswellhtm
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A cultural revolution!
An APIC Guide
2010

Guide to the Elimination of
Orthopedic Surgical Site Infections

http://www.apic.org/downloads/ortho_guide.pdf

‘ 74

. S Infection Prevention w Royal College
| Society of Nursing

‘ S F2H t/si2h_J e 2P uk. Ntoolkit.pdf

Hospital hygiene in France www.sf2h.net

Surgical site infection prevention
Surveillance
and 8 recommendations (5%) :
P{evention : :
l(:ea]tl_ware- Skin p.reparafn)n_ =2
associate Surgical attire = 2
infections Surveillance/notification = 2
September 2010 Antibiotic prophylaxis = 1
Environment quality = 1
Patients’ risk factors =0
3 ]
h_ifzi_ == 175 pages - Arial 8
[ b "“ = _S 2_and_prevention_of | I_infections.pdf

ERTIFCATION D

5 Medical Team Training pour réduire les risques associés aux soins__ 2

Hospital hygiene in France www.sf2h.net

National strategy

26 August 2009

it/ wwwsf2h.net/st2h_in-english-as-well -t
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Hospital hygiene in France

National strategy
26 August 2009

Third national HAI and nosocomial infections’
prevention programme

Objectives 2009-2013
In 2012, 100% of hospitals should use tools

to improve the quality of practices
(like check list for example)

hitp://www.si2h.net/sf2h_in-english-as-well.htm!

ésrn

www.sf2h.net
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The WHO checklist

aHeckusT - -
«SECURTE DU PATIENT AU BLOC OPERATORE 2o nreter————— Wi
HAS = parsiomyores

“AVANT INDUCTION ANESTHESIQUE

www.sf2h.net
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The biggest ICPs’ fights of the XXt century!

A near miss!

@ Lapréparation cutanée de l'opéré Q Oui QO Non*
est documentée dans la fiche de Q NA
liaison service / bloc opératoire

(ou autre procédure en ceuvre dans |'établissement)

@ Preoperative skin preparation
is traced in the ward/operating
room link form

nte.friportailljcms/c_821871/la-check-list-securite-du-patient-au-bloc-operatoire
Ntp:/ w12 net/st2h.in-english-as-well.htmi
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A

Article original

Cancer/Radiothérapie 16 (2012)201-208

Elsevier Masson France

EM|consulte

www.em-consulte.com

Disponible en ligne sur

SciVerse ScienceDirect
‘www.sciencedirect.com

Méthode Orion® : analyse systémique simple et efficace des événements
cliniques et des précurseurs survenant en pratique médicale hospitaliere

|

ORION®: A simple and effective method for systemic analysis of clinical events and precursors
occurring in hospital practice

F. Debouck®, E. Rieger3, H. Petit®, G. No¢l?, L. Ravinet®*

Pusl-Strauss, 3, e del Opital, B9 G5, 67085 France

*Dipart plc cen u
SARMA2 Consulting. 21 allce dela M 240 Chambourcy. Frarce

ésiH
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The new era of root cause analysis!

« contralateral pain in the foreground,

* no information cross-checking before
anesthesia induction (check list not done),
« no skin marking of the correct side by
the surgeon during the preoperative visit,

« extension of the depilation zone to both
legs for "aesthetic reasons"

ésiH

ccecqa.asso.

i http://

Gaf HEALTHCARE
4] INFECTION
DL sociETY

ésen

Welconie

i SciVerse ScienceDirect
I www.sciencedirect.com

Frank Debouck http://www.afm42.fr/

Article original

Méthode Orion® : analyse systémique simple et efficace des événements
cliniques et des précurseurs survenant en pratique médicale hospitaliére

|

ORION®: A simple and effective method for systemic analysis of clinical events and precursors
occurring in hospital practice

F. Debouck®, E. Rieger?, H. Petit®, G. Noél?, L. Ravinet®*

. thérap I [ Pultrauss, 3, rue de la Portede-{Hopital, BP65, 67085 Strasbourg ceder. France.
SARMA42 Consulting. 21, llée de la Montjoie 75240 Chambourcy. France.

ésiH

htp://www.sf2h.net/sizh_in-english-as-well.htm!
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www.sf2h.net

Hospital hygiene in France

The RCA approach

5 key points to control
Picc associated-risks

® Think risk/benefit and do not
forget to include
Picc-associated care burden
In your balance

@ Do not introduce new medical device
without a transverse
anticipative approach

@ Analyze the vulnerabilities of
your information system in terms
of monitoring intravenous
devices and integration of

@ Develop a procedure, including targeted transmissions

the need of specific device,

and spread it to the partner

organizations susceptible to
receive your patients

‘SL‘».H

® Check in every organization
that supervision of care
and recourse to expertise
are in place

Hospital hygiene in France

www.sf2h.net

Be open to consumers and patients!

~A=iTIn

2. https://www.youtube.

Hospital hygiene in France www.sf2h.net

National strategy
New programme in preparation...
B
Fourth national HAI and
nosocomial infections’
prevention programme

Good fights
good ICPs

Good music makes good people|
% =

éspn

hitp://www.si2h.net/sfzh_in-english-as-welL.htmi

Hospital hygiene in France

www.sf2h.net

Conclusion

©| Think patient safety:

— High quality skin preparation is now a basis to build
more safety around,

— Develop new strategies to tackle remaining
problems: -

« Focus on organizational and human factors, '
— A need to fit with the shortage of resources,
— But stay strong for ongoing and future challenges!

€5t id

htp://www.sf2h.net/sizh_in-english-as-well.htm!

Brief review on the prevention and control
of Healthcare-Associated Infections and
Multidrug-Resistant Organisms in China

Li Han, Yong Chen, Jingya Zhao, Xuelin Han, Shuguang Tian, Fangyan Chen, Jia
Zhao, Xiangzhao Meng

Dep. Hospital Infection Control
Chinese PLA Institute for Disease Control & Prevention

Academy of Military Medical Sciences
(Chinese PLA Center for Disease Control & Prevention)
Beijing, China

A Webber Training Teleclass
www.webbertraining.com
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Outlines

Literature introduction on epidemiology of major
healthcare-associated infections and multidrug-
resistant organisms responsible for these infections
in China

Introduction of ongoing efforts to control
healthcare-associated infections in China: guidelines
and surveillance

Introduction of our work.

Cross sectional survey-2008 by China
Healthcare-associated infection surveillance
system

The prevalence of nosocomial infection in different hospitals

The percentile

Hospital type No. of podof F B

f beds) hospitals  Patients te(%

(no. of beds) hospitals ;. 4oq  rate(%) P10 P25 P50 P75 P90
<300 79 11562 228 000 0.77 1.86 3.16 526
300-599 76 27655 3.08 064 191 261 449 579
600-899 42 30795 436 264 3.00 407 512 6.71 7
=900 72 97728 444 227 300 422 560 697 |

Ren N, et al. Cross-sectional investigation on nosocomial infection in China
% in 2008. ZhongGuo GanRan KongZhi Zazhi [chinese].

S S S

S SSai weeSl

China Healthcare-associated infection surveillance
system

P in health di i and d il
(%, No. of isolate)

o 100,

=

Wen, et al. Distribution of pathogens and antimicrobial resistance: An analysis of China healthcare-associated infection cross- -—
sectional survey in 2010. Chin J Infect Control, 2012,11: 1.5
NN, SO —SOS) S =

Webber T

Cross sectional survey-2008 by China Healthcare-
associated infection surveillance system

Nr. Hospitals: 269;

Nr.Total patients: 169,888

Nr. Healthcare-associated infections:7196

Nr. Community-associated infections: 38221

Prevalence rate of HAI: 4.29%;

Prevalence rate of CAl: 22.79%

Constituent ratio (%)

skinsoft
tissue, 6.3

Ren N, et al. Cross-sectional investigation
on nosocomial infection in China in 2008
ZhongGuo GanRan KongZhi Zazhi

[chinese]

and

F in i
infection (%, No. of isolate), 2010

66, 03(4 599) 46, 90(6 403) 678,35 0. 00 |

T AT T T |

e e

I

é

_ Wen, et al. Distribution of pathogens and
)} in 2010. Chin J Infect Control, 2012,11: 1-5

An analysis of China infection survey

=

Table 2
Patient-related and surgery-related risk facte

Vvariable OR (95% € value
Sex (P 723 (068223) A9
Age (' 01 (0.99-1.03)
Weight (ke)! 102 (0.98-1.05) 382
es) 220 (1.12-468) 02
Shol (ves) 106 (0.33-3.48) 1.0
o s mellitus 394 (1.71-9, 002
o < implant 35(77.8) 1425(70.7) 1.45(0.71-295) 300
Pr s surgery (ves)  14(31.1) 328 (1620 7o an 4as
¥ 49 30 (1.5)Table 3
ics (no) Risk factors for surgical ste infections according to multivariate logistc regression
ive 38 (84.4) 1448 (718,
es)
me (>3 h 3(51.0) 478 (23
ey i S T OR (95% C1) Puale ]
- . Diabetes melitus 7539 (3.015-18.852) o 4
' 21 851 Smoking 2378(1.115-5073) o i
2 3 134 Surgery time (>3 b 3633 (1.894-6.968) <o B
] - Previous surgery 2190 (1.114-4.308) 023
a 3 tailed Independent tess 27 1 N prophylctic antbiots 6562 (2.052.20989) o o
k R g asion NOTE final model: Overall model test 44,077 (df = 5, P value <001 the Hosmer- o=

correctness was 978%

Lemeshow goodness-of-fit test was 1299, df = 3, P = .729; The classification
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forP
Pneumonia: A Systematic Review and Meta-Analysis of
High-Quality Randomized Controlled Trials

Jie Wang', Kal-xiong Liu™, Felinda Artant, L Tao', Jing Zhang?, Jie-Ming Qu'

e & Rt s o VP camed by P sgons

P, Rl ik for VA e D)

»Systematic review and meta-analysis
»844 patients from 5 trials (RCTS)

+Probiotics reduced the risk of VAP caused by Pseudomonas acruginosa (P nerugmos
0.11-0.91, P=0.03).

Wang J s al. Probiotic for Preventing Ventiator-Associated Preumonia: A Systematic Review and Meta-Analysis of High-Qualty
Randomized Controlled Trials. PLoS ONE (2013) 8(12): e83934.

<y el <y <y

g "

tl"“

© HAP(1)

Resistance:
A. baumannii, more than 70% resistance rates to carbapenems, and the
susceptibility to cefoperazone/sulbactam, polymyxin B and
tigecycline were 40.8%, 99.3% and 95.8%, respectively.

S. aureus, 87.8% MRSA

Mortality rate of HAP cases: 34.5%;

Hospital stay of patients with HAP was 23.8+20.5 days; Average for inpatients
13.2+13.6 days (P < 0.01).

Mean costs of HAP: 108 950£116 608 yuan; average hospital costs of resplratory
inpatients (17 999+33 364 yuan (P < 0.01).

Liu YN, etal. Adult hospital acquired pneumonia: a multcenter study on microbiology and ciinical characterstics
5 of patients from 9 Chinese nonghuz Jo He Ho Hu Xi 28 2h. 2012, 35:733-46 (Chinsse)
N S N Y

(9) VAP(1)

+ Retrospective analysis
« Patients: 401 neonates, neonatal intensive care unit, mechanical ventilation = 48
hours

+Time: from January 2008 to February 2012

2 VAP: 85/401 (21.2%)

+ Pathogen: Gram-negative bacteria (97%), including Klebsiella p iae (51%),
Acinetobacter baumannii (17%) and Escherichia coli (12%) as the three most
frequent ones.

« Resistance : amoxicillin, amoxicillin/clavulanic acid, piperacillin, ceftazidime,
cefazolin, and cefotaxime, with a susceptibility rate of below 15%, and
demonstrated decreased sensitivity to imipenem and meropenem, with a
susceptibility rate of below 75%.

« Five independent risk factors for VAP: birth weight (OR=1.399, P<OQSJ duration
of mechanical ventilation (OR=1.966, P<0.01), S

«length of hospital stay (OR=1.812, P<0.01), times of tracheal |ntub
P<0.01), 1 min Apgar score (OR=2.146, P<0.01).

Zhang, et al. Pathogens and risk factors for ventiltor-associated pneumonia in neonates. Zhongguo Dang Dai Er Ke Za Zhi
i 2013, 15: 14-8 (chinese)

g HAP(1)

Study design: prospective multicenter study

Neesr

13 Chinese urban tertiary hospitals.
Settings: respiratory general ward and respiratory intensive care unit (RICU)
Time: from August 2008 to December 2010.

HAP: 42 877 hospitalized patients, 610 cases of HAP (1.4%) ;
0.9% (362/41 261) in respiratory general ward;
15.4% (248/1616) in RICU.
93.9% (573 cases) of patients had at least one underlying disease, and
91.0% (555 cases) had exposure to at least one antimicrobial agent within
90 days prior to HAP diagnosis.
Pathogens: Acinetobacter baumannii 30.0%,
Pseudomonas aeruginosa (22.0%),

Staphylococcus aureus (13.4%) \\\ B
Klebsiella pneumonia (9.7%). R
and

Liu YN, et al. Adult hospital acquired pneumonia: a multicenter study on microbiology and clinical characteristics
of patins from 9 Chinose cies. Zhonghua Jie Ho Ho Hu Xi Za 2. 2012, 35:733-46 (Chiness)

Sy

) uTI(1)

Table 1. Rate of hospital urinary tract infection

e (years) 665+ 126
Gender (M/F) S45/371
Primary discase

Cerebral hemorrhage 503
Stroke 78

Survey on hospital-acquired urinary tract infection in Stroks 27

neurological intensive care unit Number of cases of urinary 91,318
tract infection (1, %)
Community-acquired urinary 45,49
Depuriment of N Nosocomial urinary tract 246,269
i infection (n, %)
Nuswber of simlas Compostion e (4)
i

Staphylo
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(

Similarity and Divergence of Phylogenies, Antimicrobial
Susceptibilities, and Virulence Factor Profiles of Escherichia coli
Isolates Causing Recurrent Urinary Tract Infections That Persist or
Result from Reinfection

Tiphg L, et g 27 Lo W Lt G L T T g i g i

secular ¢ infections during in China:

e e o et BSI(2)

1989 1990-1994 19951999 20002008 2005-
Time periods

Fiswred

Yang 2. et al. Fatalty and secular rand of bioodstream infections during hospialzation in
Ulfy} crna: a systematic review and meta-analysis. Bepng Da Xue Xue Bao. 2010, 42: 3047

) o - == DAI
N American Journal of Infection Control -

d infection rates, device use. length of stay. and mortality in
s of 4 Chinese hospitals: International Nosocomial Control

Settings: 7 ICUs in 4 hospitals

Time: Between August 2008 and July 2010;

Admissions: 2,631 admissions

VAP:  10.46/1,000 mechanical ventilator (MV)-days;

CLABSI: 7.66/1,000 central line (CL)-days;

CAUTI: 1.29/1,000 urinary catheter (UC)-days. Pooled

DU ratios were 0.43 for MV, 0.71 for CL, and 0.76 for UC.

Crude extra LOS: 15 days for CLABSI, 20.5 days for VAP, and 27 days for CAUTL.
Crude extra mortality: 14% for CLABSI; 22% for VAP; 43% for CAUTI.

Conclusions: VAP and CLABSI rates were higher than CDC/NHSN's reported

data, andLOS and mortality were increased. Compared with the CDC/NHSN and
INICC data, the pooled DU ratio for MV was similar, and DU ratios for CL and UC
use ratios were slightly higher.

/4 <Z 7 = L

) BSI(1)

Extended-spectrum beta-lactamase-producing
bloodstream infection: risk factors and clinical
outcome

Variable ESBLpositive  ESBL-negative  Total (%) P value

Aniibiotic treatment

pital mortaliy in patients with b
val. APACHE acute physi

vivors OR @S Pralue

\ BSI(3)

o
Neesr

OPEN G ACCESS Freely avallable online & PLOS |ove

Epidemiological and Genetic Diversity of Staphylococcus
aureus Causing Bloodstream Infection in Shanghai, 2009-
2011

Xu Chen', Wen-Kui Wang®”, Li-Zhong Han'", Ying Liu’, Hong Zhang®, Jin Tang®, Qing-Zhong Liu®, Yu-
Chan Huangfu®, Yu-Xing Ni'

Time: 2009 to 2011.

Settings: 4 hospitals, Shanghai

Pathogen: S. aureus in BSI
major (88.7%) is HA-MRSA, only two clones (ST239-MRSA- Il and ST5-MRSA-
also MSSA (distinct diversity) ; CA-MRSA

Resistance: linezolid, teicoplanin and vancomycin were still efficacious
for treating S. aureus including MRSA

2
g e 3 The prevalence of ESBL-producers amongst E. coli and
N\ Klebsiella in China
Table 1
\ aim
Location Rate(x) Studydate Reference
Ecoll Klebstella
8 hospitals in six Chinese cities 649 319 2000 Is1]
14 hospitals across China (CHINET 2009) %65 414 2000 I62]
‘shanghai hospitals, China 589 95 2008 116]
Achildren's hospital in Beijing. China 70 760" 2003-2008 18]
12 hospitals across China (CHINET 2007) 550 50 2007 ul
‘Ahospital ICU in Wuhan, China 702 43 200 119]
‘Shanghai hospitals, China 580 539 2007 100]
‘shanghai hospitals, China 530 st 120]
hospitals across China (CHINET 2005) 389 301 fos]
‘Ahospital in Shanghai, China 46 5 121]
Ahospital in Hang 558 a5 122]
Ahaspital in Chor s e 123]
14hospitalsin Shar %5 50 124]
Ahaspital respiratory| - a8 125]
Ahospital ICU in Changsha, China 340 307 53]
Ahospital surgical ICU in Guangzhou, China 62 585 4]
Guangzhou hospitals, China 302 447 126]
‘Shanghai hospitals, China 16 4“2 127]
1cUs from 19 hospitals in seven Chinese central cities. 457 349° joo]
4hospitals in Kunming. China 379 363 128]
15 tertiary hospitals in Hubei, China 33 17 129]
ICUs from 19 hospitals in seven Chinese central cities. 286 57 I0]
UL ntenive Gare Unit.
2 Kiebstella preumontae.
“{z _ 8 i Yezli & Han. JAA, 2012
% S o]
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i B Rates of methicillin resistance amongst S. aureus
and CoNS in China
Tabled
amongst " cons)inch
Locaion we ) Sy die Relererce
Saures o
4 hospitals acros China (CRINET 2009) 27 7 ) 2]
shanghai hospitls, China 23 770 2008 6]
12 hospitals across China (CHINET 2008) 559 759 2008 [70]
A children's hospital in Beijing China 106 862 2003-2008 118
‘Aospial U in Wuhan, China 840 %00 2007 9]
12 hospial cros China (CHINET 2007) s80 70 2007 7]
‘Shanghai hospitals, China 611 759 2007 100]
i hosital, China 645 22 2005 120]
‘Ahospialin Shangha, china 92 o4 2005 121]
8 hospitals across China (CHINET 2005 60.0 820 2005 98]
Ahospial i angzho, china a6 868 2005 122)
17hospitasin 13 Chinesecites 29 e 20042005 71l
13bospials i Shanghii, hina o9 829 2004 124]
A hospital surgical ICU in Guangzhou, China 7 882 2001-2004 [49]
Cuangzhou hespitals, China 708 824 2003 126]
‘shanghai hospitals, China 598 803 2003 127]
‘Ahospitalin Guingzhou, China 53 707 2002-2003 133]
4hospitals in Kunming. China 363 - 2002 128]
15tertary hospitls in Hubes hina Y 26 200 12]
13 hospials acros china 5902 3 2000-2001 52]
11 hospitals in Shanghai, China 640 770 1999 [90]
13 hospitals across China 818 - 1998-1999 j91]
shanghiihosptls, china 549 707 1098 1)
UL intensive Care Ut

o _ -

. b 1% Yezli & Han. IJAA, 2012 4

& = N3 ) S e sy gl

@ Laws, Regulations and
Guidelines

Technical guidelines

» Guideline for Prevention and Control of Surgical Site Infection
(GJB 7480—2012)

» Guideline for Diagnosis of Nosocomial Infection (trial) (2001)

» Guidelines for Clinical Application of Antimicrobial drugs (2004)

» Guideline for Endoscope Cleaning and Disinfection (2012)

» Guideline for Dental Equipment Disinfection in Healthcare
Settings (2005)

» Specification of Nosocomial Outbreak Reporting and Disposal
Management (2009)

» Standard for construction of Hospital Clean Operation
Department (2002)

i Academy of Military Medical Sciences (Chinese PLA Center for
Disease Control & Prevention)

Chinese PLA Institute for Disease Control & Prevention

Division of Hospital Infection Control

Working through . . .

= Surveillance
= Outbreak Investigations

&
= Recommendation and Standard SN
= Intervention Implementation Jasszet

—_
N

= Research: MDRO (Acinetobacter and Fungus); infection mechanism

@ Laws, Regulations and

Guidelines

Law

Infectious Disease Control & prevention in people's
republic of china (2004)

Regulations

+ Regulation on Hospital Infection Management (2006)
Regulation on Management of Medical Waste (2003)

> Regulation on Disinfection Management (2002)

@ Laws, Regulations and Guidelines

Technical guidelines
» Central Sterile Supply Department (CSSD): WS 310—2009
Part | : management standard
Part [l :standard for operating procedure of cleaning,
disinfection and steriliztion
Part [II: surveillance standard for cleaning ,disinfection
and steriliztion
Guideline for isolation in hospitals (WS/T 311—2009)
Guideline for nosocomial infection surveillance (WS/T 312—
2009)
Guideline for hand hygiene of healthcare workers in
healthcare settings (WS/T 313—2009)
Guideline of Hospital Air Purification management (WS/T368
—2012)

@ Hospital Infection Surveillance
Network in military hospitals

70 hospitals, 7 different districts covering the whole China, antomatic data flow

Internet network

Hospital Information System Internet or other

Wards A~
2 Information center
g Hospital server
Vards B w surveillance
= system
= ¢ 5.Data input
Wards C =
Web-based hospital
G infection surveillance
T S

system

The data flow chart of web-based surveillance 2
Sy S e e NS e\
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Outbreak investigation @ Recommendation and
Guideline

‘baumannii (MDR-AD) carriers from 5% August o 30% November 2009 in the

] intensive care unit
§
;; » Committee for standard in the field of
H — e G0
o 4 * g medicine and pharmacy.
i N¢ Survived C . . . . . .
. . ; + “Guideline for surgical site infection
. e : prevention and control”. (G]B-2012)
= P b .
— 1 Spum ¥ Surviy A ?
: = 1 Blood. sputum, wound ¥ A F
— L Sputum No Survived D -]

IR S~
Xia, et al. BMC Infect Dis. 2012 ¢

R —) S =3 &
-" ; Detection of MRSA in patients,
The ward change in a surgical ICU @ HCWa and envirenment
0ld ward New ward
Sites Samples MRSA Samples MRSA Pvaliia
The old ward The new ward taken positive taken positive
n n(%) n n(%)
Patients |
Anterior nares 273 47(17.2) 2555 85(3.3) <0.001 |
Total four sites 1,098 115(10.5) 10,261 195(19)  <0.001 |
Sampling density 1.96 (1098/560) 1.82 (10261/5636) 0.17
Health care workers
Hand 284 23(8.1) 379 9(2.4) <0.001 |
Anterior nares 86 1(1.2) 139 1(0.7) 0.999 |
Total 370 24(6.6) 518 10(1.9) <0.001 |
Environment
Bed sheet 249 13(5.2) 1290 23(1.8) 0.001
Dispensing 163 4(2.5) 756 4(0.5) 0.037
station
Water tap 132 2(1.5) 983 1(0.1) 0.039 |
Air 273 14(5.1) 1332 7(0.5) <0.001 ¢~
Tl 2053 SO, 0B 009 00016
O MRSA prevalence, acquisition @ X . . .
/ and transmission in ICUs ”” Detection of MDR-Ab in patients and environment
- 0Old ward New ward s - P E
Variables D) (n=454) P value Move
oo - o 0 Spring
Positive on admission, no. (%) 9(14.1) 8(1.8) <0.001 g l Festiva
ICU acquisition, no. (%) 13(23.6) 33(7.4) <0.001 2 s 'x 1 v . 'l
]
Patient-days at-risk 318 3782 - e (R ’[ [ L h
L - . 3 it
leU acquisition per 1,000 patient-days at 209 87 <0.001 5 m ¥ W .
ris| 2 i
Number of new cases per imported case 14 4.1 = °
1357911313 2773 25 27 29 31 33 35 37 39 41 43 45 47 49 §1 53 58 57 59 61 63 65
Week
Hand hygiene compliance \ — <&
P: patient W
Nursing cohorting level E: environment 22|
! R
3 " B
Chen Y, et al. American Journal of Infection Control. 2014 . _— T
NN, =) SIS N S NSNS = = ) W
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MDR-Ab prevalence, acquisition

and transmission in ICUs

0ld ward New ward
Variables (n=64) (n=454) P value
Positive on admission, no. (%) 19(29.7) 49(10.8) <0.001
ICU acquisition, no. (%) 17(37.8) 84(20.7) 0.009
llﬁkU acquisition per 1,000 patient-days at- 70.0 34.9 0.015
Number of new cases per imported case 0.9 1.7 =

@ )
£ S £ ITR:

§ o ¢ wacnwonees| T g R :

2 %0+ random networc % s Indirect

. Py o - transmission rate
14 Pes 12304 % )

3 o R e CR:

} Ly ..,.‘ 0 ‘*,- . cohorting rate
2 o 02 04 06 08 | 02 04 06 08 1

e e

. © @

8

g« L] &9 .

HE e "l R

14 e N R

e o "

3 T L v t:".» $¥00eny,

hES 5.

02 04 06 08 1 . 02 04 06 08
e e

The predlcted average number of colonized patlems inap
days versus the nurse-patient ratio’ (lTR=0%)

Dissemination and Characterization of NDM-1-
Producing Acinetobacter pittii

> NDM-1, new metallo-B-lactamase highly resistant to
carbapenem, frequently found in Enterobacteriaceae,
world-wide spread.

Predominantly in Aci bacter b nii, no
transmission in ICU was reported.

gence of anew antibiotic res hanismin 3@
India, Pakistan, and the UK: a molecular, biological, and
epidemiological study

Dissemination of NDM-1 positive bacteria in the New Delhi 3@
environment and its implications for human health: an
environmental point prevalence study

% R
$#Lancet Infect Dis 2011
@\

MDROs transmission model in ICUs

Colonised admission

Colonisation

|

— Contamination

T T—

=

healthcare worker (HCW)—patient (Ross Macdonald mo

Model of indirect “vector-mediated” transmission betwee
Er
the effects of hand washing, staff cohorting, and antubgﬁ 2 .

MDR-Ab transmission model in ICUs

@ ITR=49%

3 20— —_—
H

150] A
H
£

0] H s - s
Juo (CR=100%)

sof, L L

. § e
o 2 02 04 06 08
e

H

«l . i I Indirect

w e B N transmission rate

] sgieeee®otiag) g $999992005
3 s8SN Rt 008

_44’ i A 8,
02 04 06 08 2 02 04 06 08
e e
ITR=20% ITR=0%
The predicted average number of colonized patients in a period of 500 days SN

versus the nurse patlent ratlo

_ Submitted to J. Theori. Biol 7

S ST ~ S

All NDM-1 positive strains were Acinetobacter pittii

Source Total isolates NDM-1 Positive
N N(%)
Patients
Swab sample 1425 5(0.4)
Clinical sample 230 0(0.0)
Heath care workers 104 0(0.0)
Environmental sampling 1354 22(1.6) &7
Total 3114 27(0.9) [y
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Distribution and antibiotic susceptibilities of NDM-1-positive
Qﬁg Acinetobacter pittii isolates of sequence type 63
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Draft Genome Sequence of an Acinetobacter Genomic Species 3 Strain
Harboring a blay,,,., Gene
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Finally, we obtained 30 contigs with a total length of 4,103,824 bp,
including one 47.1-kb circular contig identified as a blayy.i-
bearing plasmid. Fifty-two and 3,844 CDSs were predicted on the
plasmid and the other 29 contigs, respectively. The average nucle-
otide identity (ANI) between strains D499 and SH024 is 98.8%.
The blayyy, -encoding plasmid is different from the previously
reported one in E. coli (5). The blayyy, , region in the plasmid
harbored a high-GC% island (61.98%; the average GC% of the
strain is 38.85%) flanked by two insertion sequence elements
(ISAba125 and ISAba11), implying that this island might be trans-
ferred by recombination. Besides the blayyy,., gene, 19 other an-
tibiotic resistance-related genes were predicted on the assembled
genome (8).

tl"“

9

A 4
NDM-1-producing Strains, Family
Enterobacteriaceae, in Hospital, Beijing, China

al type and molecular lated from Chinese PLA General Hospital, Beijing,

China, 2009-2013"

Isolate Blaou plasmid _ Prevalence of WICs. mg/L

ro. Organism | Source ST+ size. type RDs CTX_FEP_1ZP_IPM_MEM ETP_AK _LVX

IR5028 | Escherichia | Urine 167  <190kb, AC  blareu. blaoxar.¥ >256 >256 >256 >32 >32 >32 >256 >320
b p

IRS047 | Kiebsiella | Blood 1240 50 kb, X3 5256 64 >256 8 6 >32 2 038

preumoniae

IR5337 | Providencia | Urine  NAt 190 kb, AC 5256 >256 >256 >32 >32 4 >256 >320

rettger
IR5338 |Enterobacter | Urine  NA 250 kb, X3 >256 >256 >256 >32 >32 >32 15 20

IR5343 | Reoutella [Abscess NA  70kb, N 5256 32 >256 >32 >32 >32 2 075
mithinolytica

“NOM 1. New DelIi metalio--actamase-1-producing. ST, sequence type: RD. resistance deforminants; CTX. cofotaxme: FEP cefopime. 12P,

piparacilin-tazobactam; IMP. imipenem. MEM, maropener. ETP. ertapenem; AK, aikacin: LVX. levofloxacin: NA. not appcable
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45hown to be transterred by conjugation experiments
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(9) Summary

In the past decade, the dedicated human resources and
funds, expertise in epidemiology and infection control and
microbiological laboratory capacity for healthcare associated
infection control were obviously improved in China. However,
still some needed:

» More real emphasis from administration;

More participation of professionals who work in preventive
medicine and public health area;

Expertise in epidemiology and infection control; RCT study;

» Enhanced application of standard definitions of HAL
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