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“It is not difficult to make microbes
resistant to penicillin in the laboratory
by exposing them to concentrations
not sufficient to kill them, and the
same thing has occasionally
happened in the body...there is the
danger that the ignorant man may
easily under-dose himself and by
exposing his microbes to non-lethal
guantities of the drug make them
resistant.”

-Alexander Fleming, Nobel prize
lecture, 1945



Timeline | Race against time: the introduction of new antibiotic classes and the emergence of resistance

Ciscovery of the Streptormycin, an Macrolides such as The rifammycin faribe
sulpha drugs aminoghcosids, is heralded erythromycin emter af antibiaticsis
as acure for tubsrculosis the markst dbscoversd
Dilscovery of
penicillin by Fenicillin, the first Chlzramphenicol. and the The ditydrafolate
Alexander B-lactar drug, launches Tetracyclines arninaghycosides neanmyzin and The first ghycopeptids, reductase inhikitor dnug
Fleming the antiblotic era ara developed gertamicin, are introduced vancomycin, s approved trimethoprm is launched
Stapfylocoocus aureus Isalates of erythromycin- Methicillin-resistant
shiows resistance resistant staphy loo ool Soaureus (MRLSA)

The quinclores and
the streptagramins
are discoversd

Cefal=in, a first-

generation cephalosporin,
I launched

against penicillin

reported in Japan, England,
France and the United States

Penicillim-resistant

arel Streprocaccus

Medsseria gonorrhosae

preumonias reparted

The first fluzroquiralzne,
niorflozacing is approved
far human use

cocazalidinome class of
anftiblotics, 1s a pproved

Lirezald, first inthe novel

detected inthe LIK

Arew lipopeptids
anftiblotic, daptomycin,
b5 approved

Nature Reviews: Drug Discovery. 2007: 6; 8-12.

Perilzillin-resistant Vareomy cin- Firstwancomyc| r-reslstant Lirezolid-resistant

Enterococcus fascium resistant entercs ool strain of 5, aureus Is S.aureunsis

Is detectad 15 detectaed detested in Japan repaorted
MR5A develops {Earty 19905 Multi-d rug-resistant lzclation of {Earty 20080k Community-
reslstance to FPeeudomonas asruginosa seen in linezalid-resistant | | acquired MRSA recognized
cephalosparire hospital-acquired infections enteros ool as anemerging pathagen

(M- 1 950 Mult-dnag-
reslstant Mycobacterium
tuberculosis emergss in
the L5

(Fid-late 1900s) Maost MRSA
| stralns now resistant to

fluzrcquinolanss; in the L5, 05,
of 5. aureus strains are MRESA
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Prior Antibiotic No Prior Antibiotic
Antimicrobial Agent Exposure (n = 310) Exposure (n = 444) p
Cefepime T1.0% 93.0% <001
Piperacillin-tazobactam 68.1% 88.5% <001
[mipenem/meropenem 80.0% 97.5% <001
Ciprofloxacin 60.3% 82.4% <001
Gentamicin 73.9% 92.1% <001
Multidrug-resistant® 37.4% 11.3% <001
Table 5. Multivariate analysis of independent risk factors for hospital mortality
Adjusted 95% Confidence
Variable Odds Ratio Interval p
Prior antibiotic exposure 1.70 1.41-2.06 005
Use of vasopressors 1.83 1.47-2.29 006
Pseudomonas infection 1.75 1.39-2.21 016
Inappropriate initial therapy 2.03 1.66-2.49 =.001 |
Acute Physiology and Chronic Health 1.13 1.11-1.15 <.001
Evaluation II score (1-point increments)
Number of organ failures (one-organ increments) 1.93 1.73-2.14 <001

— g AT

Crit Care Med 2011; 39:1859




Antibiotics are INAPPROPRIATELY USED In a
variety of ways

m Given when they are not indicated

m Continued longer than the clinical conditions
required

m Given at the wrong dose i.e. not renal function and
weight-based dosing

m Broad spectrum agents are used to treat very
susceptible bacteria

m The antibiotic is not targeted to an infection




Optimize Duration of Antibiotic Therapy

Avoid automatic 10-14-day course of therapy

New evidence for duration of therapy
Uncomplicated urinary tract infection: 3-5 days? \\ fo
Community-acquired pneumonia: 3-7 days?
Ventilator-associated pneumonia: 8 days?
CR-BSI Coagulase-negative staphylococci: 5-7 days*
Acute Hem Osteomyelitis in children-21 days®
Meningococcal meningitis-7 days®
Uncomplicated secondary peritonitis with source control: 4-7
days’
Uncomplicated SSTI® 5 days

Clin Infect Dis 1999; 29:745-758 N Engl J Med 1997; 336:708-716
Clin Infect Dis 2007; 44:S27-72 Clin Infect Dis 2010: 50:133-164
JAMA 2003; 290:2588-2598 Arch Intern Med 2004; 164:1669-1674

Clin Infect Dis 2009; 49:1-45
Pediatr Infect Dis 2010; 29:1123-1128



Why We Need To Improve Antibiotic Use?

30-50% of antibiotic use in hospitals is unnecessary or
inappropriate (CDC, 2014)

Inappropriate use of antibiotic leads to:
m the emergence of resistant bacteria

m colonization or infection with a multidrug-resistant organisms,
e.g. MRSA, CRE, VRE, ESBL

m the development of Clostridium difficile associated infection
® anincrease in the risk of patient harm from side effects
® unnecessary costs



Multidrug Resistant Organisms
(MDROs)







Efforts to Control Resistance




Antibiotic Stewardship Program

m Itis defined as the optimal selection, dosage, and duration of
antimicrobial treatment that results in the best clinical outcome
for the treatment or prevention of infection, with minimal
toxicity to the patient and minimal impact on subsequent
resistance

m It can assist physicians to make an appropriate decision regarding
antibiotic use and change antibiotic prescribing behaviors to
reduce unnecessary use




Prospective Audit and Feedback
Back-end Approach

Physician writes order - Antibiotic is Dispensed

1.) Antibiotic ‘

ChaFl)nge/ _Corgl n_Lée(iI_based At a later date, antibiotics are
on Practice Guidelines reviti

2.) Prescribing
physician contacted and
recommendation made

(Targeted list of antibiotics,
C/S mismatches, ICU patients,
duration)




.
Formulary Restriction/Preauthorization
Front-end Approach

= Advantages = Disadvantages
Direct control over Personnel needs
antimicrobial use Antagonistic relationship
Effective control of (loss of autonomy)
antimicrobial use Therapy may be delayed

during outbreaks De-escalation not

Decreased addressed
ID physicians often exempt

Effectiveness in decreasing
resistance is less clear

inappropriate use
of antimicrobials
(and thus costs)




Goals of ASP

Reduce antibiotic consumption and inappropriate use

Reduce the emergence of multidrug-resistant
organisms and C. difficile

Improve infection cure rates
Reduce adverse drug events
Increase adherence of treatment guideline " = 0

Save money




Rational Antibiotic Use in an ICU

= Rational use protocol

Antibiotic use controlled
by 4 ICU physicians
(members of ARC)

Written algorithms for use

Systematic reassessment
atdays 3, 7, 10

Twice-weekly meetings

Results

Antibiotic use 4 36%

Resistant nosocomial

infections { 52% (P<10-5)

MRSA { at yr 3; Enterobacteriaciae
R atyr4

No change in PsA resistance or
ESBL producers

Year 1994 | 1995t 1996 | 1997 1998
*

Total NI 99 97| 105| 116| 109

Patients

Total Days of

Antibiotic Use 3,658 | 3,314 | 2974 | 2,496 | 2,311

Total Antibiotic 52,20 | 50,10 | 40,95

Costs (Euro) EeEoU0 0 0 0 42,00

0 I

|/t bIEEE 44% | 53%| 39%| 31%| 21%

Resistance

T Start of program
“NI = Nosocomial infection

Geissler A et al. Inten Care Med. 2003;29:49-54.




Targeted antibiotic consumption and nosocomial C. difficile
disease
Tertiary care hospital; Quebec, 2003-2006

BN CDAD  —o—Targeted Abx
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Clinical Outcomes Better With Antimicrobial Management
Program

100
O AMP
B UP
d
c
Q
o
)
Appropriate Cure Failure
RR 2.8 (2.1-3.8) RR 1.7 (1.3-2.1) RR 0.2 (0.1-0.4)
AMP = Antibio
UP = Usual Pr

man N. Am J Med. 2006;119:853.




ASP |led to a decrease in the
inappropriate use of
antibiotics, saving in medical
expenses, reduction in the
development of antimicrobial
resistance and shortening of
hospital stay

ORIGINAL PAPER
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Outcome measurement of extensive implementation of
antimicrobial stewardship in patients receiving
intravenous antibiotics in a Japanese university hospital

T. Niwa,'* ¥. Shinoda® A Suzuki,' 7. Ohmon,' M. Yasuda,® H. Ohta® A Fukso,® K. Kitaichi,!

K. Matsuura," T. Sugiyama,® N. Murakami,? ¥, Itoh!

SUMMARY

Background Antmigobial stamardsip hizs not dwas prewaled no2 wids vanety
of medical nsthmors n lapan. Methods The inferton contol ®Bam was
miched in the revew of indwidusl we of antibiotics i &l inpatents (A348 and
G507 patientsyear during e first and seond annual nenentions, respecively
reEnng musencus antibiotcs, acowdng o the publzhed guidelines, corsuie-
thon with phye icians before prsciption of antimicchial agens and onganisation of
educaton pogamme on indecton contml for 3l medical staff The owromes of
egerave impemanation of antimiooal sessrkhp were evalused fom the
standpaint of anmtmicmbial we densty, teatment dumtion, dustion of hogpital
stay, oaumene of antmimbialresstant batteia and medid epense.
Results Polonged use of antibiofcs aver 2 weeks was sgnificanty reduced afier
e mplemenston of antmicnhial sewandship (29% va 5%, p < 0001).
Sigrificant reduction in fie antmicmbial consumption was oiened in e sscond-
generaton ephalbsparing (p = 0UB), cabapenems (p = 00003), ammogioosdes
fp <00 keadng © a mductan N fe cost of anthectis by 11.7%. The
appearance of meticlin-essent Saphdorores awevs and fe poperton of
Semath marcescens o (ram-negatve hacenia decmased sgnificantly fom 476%
1o 395% fp =002 and fom 37% b 20% (p = 0.024) respednely. Mos-
e, the mean hogpital sty wes shorened by 29 day afer actve mpementz-
ton of antimioobisl sewandhp.  Conclsion: Brerehe  implemenstion of
antimioobial sewardship led © 3 dermase in fe naprore e we of amboos,
saing i medial expenses, mducton in the dewlopment of antimeoobeal mos-
tane and sharening of hogpial sey.

EraaTichAL JCHI kAL 00F

CLINICAL PRACTICE

What's known

* fimicedd Sewandship grogrammes are known
o ramce apprgprize use of msbicdcs Bue,
anmicrchiad Sewandship ha nat abways
prevaled in 2 wide varety of medical insstutions
n bpan

What's new

= Epimicobial sewardship nierventon wes found
fio be efecive in redudng the irapprogriate e
o mibicics, sherlering hogpitd stay, redudng
the MESA reic and saving madial epase in
lpame hezpm

Fraquent moninoing reuked in @ inceze D
the fequency of recommendation by KT,
reducian in anfbeS cnsumpdan and futhe
shartening of antbica terpy and kopitd sty
Thes findings supporied an imporiance of day 3
bundle

Introduction

Antimicrobial resistance is becoming one of major
problems during use of antibiotics woddwide (1.2).
It has been demonstrated that inapproprate we of
antibiotics i the predominant factor that causes an
enhancement of antimicrobial resistance (3,4). There-
fore, it i important o prevent or minimise the
occurrence of antimicrobial-resistant bactera. Tt has
been reported that inappropriate use of antibiotics in
the hospital ranges from 26% to 57% (58] The 12-
Step Campaign to Prevent Antimicrobial Resistance
Among Hospitalized Adult was estsblished by the
Centers for Disease Control and Prevention (CDC),
in which withdrawal of inappropriate antibiotics is
effective in preventing antimicrobial resistance. Anti-

& X012 Sladowell Fublishing Lad

microbial stewardship programmes are known to
promote appropriste use of antbiotics (69). The
Infections Disexses Society of America ([TDSA )L Soci-
ety for Healthcare Epidemiclogy of America (SHEA)
guidelines recommend two core proactive evidence-
based strategies for promotion of antimicrobial stew-
ardship, induding “formulary restriction and pre-
authorzation' and ‘prospective audit with interven-
tion and feedback’ (1011). The goal of promoting
appropriate wse of antibiotics is to improve dinical
outcomes by reducing the emergence of drug resis-
tance and minimising drug-related adverse events.
Furthermore, it has been shown that implementation
of antimicrobial stewardship programmes leads to a
reduction in the duration of hespital stay and saving
in medical expenses (12).

int J Clin Pract, (oober 2012, 66, 1, S9-100& dot 10111 1§01 7421241 200 2 0¥ x
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doi10.1053 fjoc/dkr253 Advance Access publication 14 June 2011

Impact of guidelines and enhanced antibiotic stewardship on reducing
broad-spectrum antibiotic usage and its effect on incidence of
Clostridium difficile infection

Moira Joélle Talpaert'*, Guduru Gopal Rao?, Ben Symons Cooper** and Paul Wade *

Ipharmacy Department, King's College Hospital, Londan, UK; “Departrment of Microbiology, Northwick Park Hospital, London, UK:
*mahidol Oxford Tropical Medicine Resaarch Unit, Faculty of Tropical Medicine, Mahidol University, Bangkok, Thadand:
*Nuffield Departrment of Cinical Medicine, Centre for Tropical Medicine, University of Oxford, Churchill Hospital, Oxford, UK
sPhd."."nt:h’:y' Denartrmant, Guy's and 5t Thormas' NHS Foundaban Trust, London, UK

ASP was associated with a
significant stepwise reduction
in the use of cephalosporins
and fluoroguinolones and a
significant decrease in the
incidence of C. difficile
infection

*Comesponding outhor. Tek: +i4-203-299-9000, ext. 5T28; fox: +4d- 203-295-1728; E-mail: moin tolpoerdinhe net
Recaived 15 Apnl 2011; returned 3 May 2001; revised 24 Moy 2011; oceepted 24 May 2011

Objectives: To evaluate the impact of an ‘intervention’ consisting of revised antibiotic quidelines for empirical
tragtment of common infacbons and enhancad stewardship an redudng broad-s pactrum antibiatic usage and
its effect on incidence of dostridumn difficile infection (COI).

Methods This was a retrospective, quas-experimental study using interrupted time senes (ITS) aver 12 manths
befare and after the intervenbon The satting was adult medical and surgical wards in University Haspital Lews

sham, an ocute general haspital in Londan. The intervention was introduced in April 2006. Revised guidelines
avoided broad-spectrum antibiotics, e.q. fluorogquinolones, cephalosporing, cindarmydn, amawicllin and
co-amaxichay, as they were ansidered to be ‘high rsk’ for COL Insteod, “low risk’ antibiotics such as pancillin,
dlarithromycin, doxyecycline, gentamicin, vancomyein, trimethoprim and nitrofurantoin were recommended.
Changes inantibiotic usage and inddence of (D1 before and after the intervention wera comparad using sag

mentad regression analyss. The negatve binomial model was used to analyse the time series to estmate the
L0l inodence rata ratio (IRR) following the intervention.

Results: The intervention was associated with a significant reduction in the we of flusroquindlones by
105.33 defined daily doses (DDDsW1000 occupied bed-days (0BDs) per month [95% confidence intenval (CT)
34.18-176.48, P<0.001) and cephalosporing by 4593 DDDs/1000 OBDs/month (95% OO 24.11-67.74,
P=20.0001). There was no significant change in total antibiotic, clindamydn, amaxicillin or co-amoxickav use.
There was a significant decrease in COI following the interwention [IRR 034 (0.20-0.58), P=0.0001).

Conclusions Revised antibiotic guidelines and enhanced stewardship was associated with o significant step
wisa radudtion in the use of cephalosporins and fluoroguindlones and a significant decrease in the incidence
of CDL

Keywords: antibiotics, lluoroquinalones, cephalosparing, interrupted time series, COI

Introduction

Oostridium  difficile  infection (DD} & the most common
hedtheare-associated infection (HCAD in England with o total
number of 51829 cases reported in 2005-06." This inddence
rase by % in 2006-07, when 55620 cases wera recorded 2

COI = endermic in University Hospital Lewsham, an acute
genaral hospital in South London. Between April 2005 and
March 2006, 349 wmses of CDI were recordad At that time our

guidelines recommended levofloxacin for treatrment of mild to
maderate community-acquired pneurmonia and noflaxecin for
lower wrinary tract infection. Cefuraxime was recommended for
sevare community-acuired pneumonia and pyslonaphritis, Caf:
tazidime and @-omaomiclay were advised when  treating
hospital-acquired  preumomia and  aspiration  preumania,
respactively. In light of the high inadence of (DI at Unhersity
Haspital Lewisham and reparts of associaton of (DI with
widespread wse of agents such as fluoroquinolones and

i The Author 2011 Published by Oxford University Press on behalf of the British Sadety for Antimicrobial Chemaotheropy. All ights resened.

For Permissions, plegse e-mail: joumals permissions®oup.com



Criterion 1.5.2 (Mandatory)

\\ The infection control system
' : supports safe practice and
l EQUIPS  cnsures o safe environment for

The ACHS EQuIPS

Hong Kong GUIDE consumers/patients and

Book 1

Accreditetion, Standards
and Guidalinas

healthcare workers

® Guideline should be
available on the use of
antimicrobials




Antimicrobial-related Infection Control

Antibiotic Stewardship Antibiotic MDROs Antibiotic Usage
Program Prophylaxis Audit Surveillance Guideline in Place

| ves | No | ves | nNo | VYEs | NOo | VES [ NO|
Canossa Hospital v v v v Reference to IMPACT 4
Evangel Hospital v v v v Reference to IMPACT 4

v
: : Surgical Reference to Sanford Guide &
v v v
HK Adventist Hospital Prophylaxis T
Guideline

HK Baptist Hospital v v v v Reference to IMPACT 4
Matll.da International . v v v Reference to Sanford Guide &
Hospital IMPACT
Precious Blood 2013

. . v on v v Reference to IMPACT 4
Hospital Caritas uTI
Union Hospital v Planning v 4 Reference to IMPACT 4

IMPACT guideline (surgical
St. Paul's Hospital v v v v' prophylaxis) sent to all doctors
via e-mail

St. Teresa's Hospital v v v v Reference to IMPACT 4
Tsuen Wan Adventist

q v Planning v v
Hospital

v
HK Sanatorium & . Surgical
. 4 Planning v . Reference to IMPACT 4
Hospital Prophylaxis

Guideline
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Antibiotic Stewardship Program

Use of Antibiotics Audit Form at In-Patient Setting
As now the antimicrobial drug resistance is an important public health threat because it endangers our ability to
effectively treat infections, our hospital is putting effort to optimize antimicrobial usage by Antibiotic Stewardship
Program. With effective since 1 December 2011, the Antibiotics Audit Form targeting the usage of potent antibiotics is
fully implemented in all in-patients in Union Hospital. The logistic of the program is presented in the following

flowchart:

Wards or other clinical areas Pharmacy

in in-patient setting

Doctors prescribe potent antibiotics* for

. . *Potent Antibiotics include Doripenem (Doribax),
in-patients on treatment note

\, Ceftazidime (Fortum), Cefepime (Maxipime), Meropenem

(Meronem), Cefoperazone (Sulperazon), Piperacillin

(Tazocin), Imipenem (Tienam) and Vancomyecin.

[ Doctors shall fill in the Antibiotics Audit Form |
>
\.
Pharmacy staffs receive the drug order
Nurses shall send the treatment order by scan
and dispense the Antibiotics to ward
or e-transmission and the Antibiotics Audit L
\ Form by porter to pharmacy
r ™)
Nurses receive the uncompleted Antibiotics No Check if the Antibiotics
Audit Form from pharmacy Audit Form completed?
\,

AY
N\

\
This is a teamwork program to improve the

. L £ Pharmacy staffs gather the Antibiotics Audit
quality standard of antibiotics use. Should you

f Form for future analysis
have any query or comment, please contact

our pharmacists at 2608 3330 or

—~ -
- infection control nurse at 2608 3930. @;ww“"”

— )

-ﬁm‘\.__s-*“‘“p

Tifective since 01-12-2011 Prepared by Antibiotic Stewardship Team Page 1 of |
PHA-0484(R)
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Union Hospital
ANTIBIOTICS AUDIT FORM

Clinical Isformacion: | ETTE ] (o
EV T MAME. TERIEE HAME
= . |ﬁn ATRTTT [ TR & TIME.
ATTRNINNG [OCTOR
Diasnozis' Indicadon: [Ward' Divizion:
[] Ward ] HoUr 0 1w [] ceT
Treatment:

[ First Antibintics Treatmant ¥ sy, plaae spacify
: Empirical Treatmant
] Enown pathogen treatment for infection
[ Sacond Antihictics Treatment
| Empirical Treatmant

| Enown pathogen treatmeant fior infection

[ Procedural coveraga {o.5. propindaxi)

Presription

] Fortem O Maxipime | Maronem O Sulparazon

ezt W efepime) {Aderoperem) Cefoperazons)]

N Tazocin O Tisnam O WV amcomycin : Zinfora
(Pipemciiiin + Tooebactam) | (Touperem = Crilanianim) (Cefaroliing
Izwestigation (done or fo be deme)

: Culture: Site

] Bleod Culturs

befom Anthictics adminismation®
]| Radiclogical investigations for sepsis
(o.g CXR, Ultnsound a4c)

Dioctnl's SIETATIRS -

Diartw -

_ e T - _

FRm-ai & e 52




Antibiotic Stewardship Program (ASP) in
HKSH
(Jul 2010 to Jun 2014)




Methodology

IT Department retrieves a list of patients utilizing audited
big guns daily from Pharmacy to ICT

v

Data collection done by ICNs
* Patients’ demographic data
* Laboratory results

* Antibiotic usage & usage

\d

Case audited by Clinical Microbiologists according to the recommendations of IMPACT

l

Review the case if the big gun is
used over 7 days

*Interhospital Multi-disciplinary Programme on Antimicrobial ChemoTheary

l

Immediate Concurrent Feedback (ICF)
is issued to the prescribers

v

Prescription changes and patient’s outcome
are tracked afterwards

L - —

oY

26



“Big Guns” Included In ASP

Cefepime (Maxipime) Newly added in Jul 2014

Ceftazidime (Fortum) = Daptomycin (Cubicin)

Imipenem (Tienam) Ceftaroline fosamil (Zinforo)

N
Meropenem (Meronem) = Polymyxin E (Colistin)
Piperacillin-tazobactam 0
(Tazocin)

Teicoplanin (Targocid)

Cefoperazone-sulbactam
(Sulperazon)

Tigecycline (Tygacil)

Linezolid (Zyvox) -
Vancomycin ;g




Methodology

Hong Kong Sanatorium & Hospital
Infection Control Committee

Antibiotic Stewardship Program
Audit Report on Big Guns Usage

I. Patient Demographic

Date of survey: Date of admission:

Affix patient label here

COHome
Admission Source: )
CPrivare hospiral

[INursing home

Cothers

CJHA hospital

Allergy History:

III. Big Guns Usage

Antibiotic Name Dose

Frequency Start Date

Intended Duration | Prescription By

IV. Outcome Measures

J Not Done

[ Appropriate Prescription

[J Pending for Audit

[J Undetermined

[ Inappropriate Prescription

Recent Admission (Date/Place/Diagnosis):

Immediate Concurrent Feedback to Prescriber: O Yes

| Admission diagnosis & underlying diseases

Operation(s):
O No O Yes, Give details:

II. Clinical Laboratory Data and Antibiotic Treatment

] Recommendation followed (e.g. switch to suggested antibiotic. dose, etc) O

I Change prescription but not follow specific recommendation

Recomunendations not followed. i.e. no change of antibiotic. dose. etc

Not applicable - patient transfer/discharge/death/treatment already stopped

O No

[J Deteriorating patient condition

[ Not applicable - patient
transfer/discharge/death/treatment

already stopped

] Modify concurrent b . rec it foll d L Other

0 Modify concurrent antit d not followed

) Other

Data Collected By Audited By

Date: Date:

V. Miscellaneous

Accuracy of Information Provided O Comect |O Incorrect O Treatment [ Organism isolated
O Indication [J Previous Antibiotic Treatment
[ Sensitivity O Others

DM OHT O HD 0 CoAD O ESRF ClOthers

Past Medical History: Immunocompromised |O Yes (Z Transplant ~ J On long rerm steroid/immunosuppressant
O No O HIV CChemotherapy [ Others

Body Temp: °C  [Ventilator: O No O Yes |Inotrope: Septic Shock: O No O Yes

WBC Neu: Bil: BP:

ALT: ALP. Pt (indicate if SBP<100. DBP<60)

Sa02

U Cr Cal CrCE (indicate if $302<95)

ESR: CRP 02 Consumption: CVP:

Astrup | pH: pCo2; poO2: S0 (adiears EVES o =8

Organ/System Involved:

O Lung [ Intra-abdominal O Urinary O IV Catheter-related [ Bacteremia

O PD-related [ Soft tissue D oNs 0 Others:

Treatment:

O Prophylaxis: [ Surgical. Wound class: [ Clean [ Clean contaminated [J Contaminated J Prosthesis insertion

[ Non-surgical
1 Empirical
] Known Pathogen: 1) [J CAI 0 HAT

1i) Infection diagnosis:

Reason for Appropriate Prescription

[ According to ST

[ Nosocomial Infection

[J CAPD Peritonitis

 Allergy History

[ Failure of 1" Line Antibiotics

[ Others

O Immunocompromised

[ Empirical Treatment for Neutropenic Fever

[J Recommended by Microbiologist/ID Physicians
[ Severe Clinical Infection

[0 Oral Intake/Absorption Unreliable/ Impossible

Reason for Inappropriate

[ No evidence of infection/alternative Dx

[0 Use as prophylactic agent

| Antibiotic Status:
I Not on Antibiotic Previously
I Switch from:

CIConcurrent Antibiotic:

Prescription [ Colonization/contamination Spectrum too broad
[0 Redundant combination [ Inappropriate coverage
) Inappropriate route [ Inappropriate dosage
( Inappropriate choice [J Others _

Remarks

Part I to Part IIl complete by ICN

Part IV & Part V complete by Microbiology Specialist




Total Number of ASP Cases

Total No. of ASP Cases
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==®=Total cases audited 168 107 109 271 264 249 226 172




Appropriateness of Prescriptions

Appropriate Prescriptions
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2010 2011 2011 2012 2012 2013 2013 2014
0= Appropriate (%) 73.81 75.7 84.4 91.14 92.8 94 92.5 93.6




Immediate Concurrent Feedback
(ICF) Issued to Prescribers

Jul-Dec
2010

NUMBEEONICEWELS 23 16 11 13 13 9 8 11
issued
Number of cases 5 2 4 6 6 2 3 6
followed ICF (21.7%)  (12.5%) (36.4%) (46.2%) (46.2%) (22.2%) (37.5%) (54.5%)
Number of case did not 10 12 5 4 7 5 5 4
follow ICF (43.5%)  (75%)  (45.5%) (30.8%) (53.8%) (55.6%) (62.5%) (36.4%)
Patient was discharged
or death, or treatment 8 2 2 3 2 0 1
had already stopped (34.8%) (12.5%) (18.1%) (23%) (22.2%) (9.1%)

after ICF was issued




Cases Followed Immediate
Concurrent Feedback

Prescriber's Response Towards ICF

80
70 //.\\
R 50 / A/
40 m\ / \
30 \ /
- XM/\\ / \
(6]
Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun Jul-Dec Jan-Jun
2010 2011 2011 2012 2012 2013 2013 2014
—‘-Response 21.7 12.5 36.4 46.2 46.2 22.2 37.5 54.5
== Not response 43.5 75 45.5 30.8 53.8 55.6 62.5 36.4
=== No response necessary 34.8 12.5 18.1 23 0 22.2 0 9.1
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Reasons for

Inappropriate Prescription

j =
Jul-Dec J?::‘ Jul-Dec Jan-Jun Jul-Dec | Jan-Jun | Jul-Dec | Jan-Jun
2010 2011 2011 2012 2012 2013 2013 2014

No evidence of

infection/alternative 2 2 1 4 4 5 6 1
diagnosis

Inappropriate choice - - - 2 - 1 1 2
Use as prophylactic ) 1 5 1 1 0 1 0

agent
Spectrum too broad 19 19 14 11 14 7 8 7

Inappropriate 1 5 i 6 1 2 1 2
coverage
Inappropriate dosage - - - 1 - 0 0 1

. No history of
Community
. Renal Pseudomonas
acquired - . - . - - - -
. . impairment aeruginosa
infection >
colonization




Number of ASP Cases In
Broad Spectrum Antibiotics

Number of ASP Cases in Broad Spectrum Antibiotics
140
120
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(7]
& 80
©
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> 60
40
20
0 Pi illi Cef
. . iperacillin- . . . . . - efoperazone- .
Doripenem Cefepime Meropenem tazobactam Imipenem Tigecycline Linezolid Ceftazidime sulbactam Vancomycin
M jul-Dec 2010 5 27 100 27 3 2 * * *
M jan-Jun 2011 1 18 55 18 4 5 * * *
¥ Jul-Dec 2011 0 12 60 27 2 2 * * *
M Jan-Jun 2012 0 6 125 51 9 3 14 13 21 29
¥ jul-Dec 2012 2 4 118 41 7 2 20 27 15 28
M Jan-Jun 2013 2 7 93 60 10 8 19 21 6 23
¥ Jul-Dec 2013 0 3 100 51 6 1 17 15 11 22
™ Jan-Jun 2014 0 2 73 55 4 12 10 4 3




Antimicrobial Resistance Surveillance




The establishment of collaboration
between CHP and Private Hospitals

| Lab service
() Questionnaire, data
' — " management,

- Discussed on WHO  gntimicrobial
module ARO sensitivity testing,
surveillance, AST quality control...

2 _ panel, 15t positive
ntimicrobial isolates, with

Resistant Organisms oference to DH. HA
(ARO) Surveillance ¢ cpc |

in Private Hospitals recommendations

stablished
since 2006
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Working Group of Collaboration

between CHP & Private Hospitals
on Safe Use of Antibiotics
& Infection Control

> Increase collaboration between CHP & Private
Hospitals related to infection control

»> Enhance communication & experience sharing
among members

» Establish a central database related to antibiotics
use & resistance, with regular update to members
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Working Group 2014

MEEERE ARG R

Infectious Disease
Control Training Centre

Infection Control Branch

Chairman Dr Dr WONG Tin Yau, Andrew & Co-Chairman Dr YUNG Wai Hung, Raymond

* Infection Control Branch, CHP » Matilda International Hospital
» Canossa Hospital (Caritas)  Precious Blood Hospital

» Evangel Hospital  St. Paul’'s Hospital

* Hong Kong Adventist Hospital  St. Teresa’s Hospital

» Hong Kong Baptist Hospital » Union Hospital

* Hong Kong Sanatorium & Hospital » Tsuen Wan Adventist Hospital
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What have we done?

» Conducted regular meetings

» Ad hoc subgroup, e.g. Hand Hygiene Campaign 2014 Working
Group
» Monitoring of the antibiotic sensitivities of the five selected bacteria

* |CB collated antibiotic sensitivities data on the five selected bacteria
from each private hospital, analyze and tabulate the data

 The aggregated data was then be shared in the meetings and
newsletters among healthcare professionals in private hospitals for
internal references

» Surveillance of MDROs
» Experience sharing on infection control against VRE, MRSA etc.

Antibiotic Sensitivity data 2012 from Private - AR TN 5
Antibiotic Sensitivity data 2012 from .., ’ pitals all speci 2 and'top2specimens— (Brasses Antibiotic Sensitivity data 2012 from Private @-.m-::ﬂ
Private Hospitals all specimens and Klebsiella spp. 'Aclnetobazlrlers and top 2 -
top 2 specimens — S. aureus Data ofsolates from 11 hospitals
Qata of isciates. from 11 hospitals oo [ oo | 2| e | oy [ o [ e e I . ! o I Oata -:::4::-

ibigliciSenaitivityldatal2]12 irom R [0 o s s | wses | Antibiotic Sensitivity data 2012 from Private feared
Hosp all sp and top s " L Hospitals all speci and top 2 i - £
i P. aeruginosa
Top 2 specimens ; i

"

inoutes m:umn-w]mwmu
e [ ] o || | |
Top 2

...... s | a0 | 2z | azmeo |z | e
622 2103 wom 404
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m Declining research investments in Bab Bucs, No DRUGS
antimicrobial development?3 As Antioti Discovery Stagnates ..

m  The Antimicrobial Availability Task
Force of the IDSA identified
problematic pathogens including
gram-negative bacteria?

m Problematic pathogens can “escape”
the activity of antibacterial drugs?

O “ESKAPE"(ESCAPE) pathogens
include

L 2

L 2

L 2

Escherichia coli

Staphylococcus aureus
Klebsiella pneumoniae(C.difficle)
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter spp

Infeetious Diseases Society of America July 2004

1. Infectious Diseases Society of America. Bad Bugs, No Drugs: As Antibiotic Discovery
Stagnates, A Public Health Crisis Brews.

July, 2004. http://www.idsociety.org/WorkArea/showcontent.aspx?id=5554. Accessed January
15, 2009. 2. Talbot GH, et al.

Clin Infect Dis. 2006;42:657-68. 3. Boucher HW, et al. Clin Infect Dis. 2009;48:1-12.



Antibiotic sensitivities of the five
selected bacteria:

» Staphylococcus aureus

» Escherichia coli

» Klebsiella species

» Pseudomonas aeruginosa
» Acinetobacter species

Monitor the trend of change regarding:
v Qverall sensitivity pattern from all specimens

v Sensitivity patterns of the top two specimens for
each bacteria

v Important specimen type e.g. blood




Antibiotic Sensitivity data 2013 from a2
Private Hospitals — S. aureus
Data of isolates from 10 hospitals
All specimens
period | "> MRsA | VAN | GEN | ERY | D | PEN | Linezoid | SXT | TS| pitampicin
Isolates acid
2013 | 000 | 807 | 320413204 | 2711/3027 | 2295/3396 | 11591668 | 262/2383 | 208512066 | 3162/3248 | 1411/1446 | 6721699
Total (20%) | (100%) | (90%) | (68%) | (69%) | (11%) | (100%) | (97%) | (98%) | (96%)
Blood & Top 2 specimens
Specimen| No. of | yoca | van GEN ERY | CLD PEN |Linezolid | SXT | TS | pitampicin
Type |Isolates acid
3939 | 2932 | 3140 | 18724 1/28 2029 | 36/36 | 19/19 9/10
Blood | 49 110Q0%)\ 1009) | (@1%) | 8%) | @5%) | @%) | (100%) | (100%) | (too%) | (90%)
Soutum | 1101 | 266 | 782782 | 808I917 | 652/977 | 224/378 | 95/761 | 5021502 | 734752 | 3291336 | 122/130
P (24%) | (100%) | (88%) | (67%) | (59%) | (12%) | (100%) | (98%) | (98%) | (94%)
Wound | . | 224 | 742742 | 557/608 | 480/738 | 372i485 | 29/332 | 610/611 | 783824 | 389/408 | 107/110
swab (24%) | (100%) | (92%) | (65%) | (77%) | (9%) | (100%) | (95%) | (95%) | (97%)

*MRSA = S. aureus resistant to cloxacillin/ oxacillin/ methicillin/ cefoxitin
% of MRSA = % of MRSA among all S. aureus isolates

VAN: vancomycin GEN: gentamicin ERY: erythromycin CLD: clindamycin
PEN: penicillin SXT: co-trimoxazole




% of MRSA +ve In specimen cultured
with S. aureus

2012 (11 hospitals) 2013 (10 hospitals) P value

Total no. of isolate 3576 4013
Blood 15% (5/34) 20% (10/49) 0.5067
Sputum 20% (187/927) 24% (266/1101) 0.0317
Wound swab 23% (185/801) 24% (224/947) 0.7838
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PHLSB Data

HP Centre for Health Protection KONG
rtme f Health il .
1?:2‘ Gm:::mnl :Hha Hong Kong Special Administrative Region S ;&‘*

GoVHK HBIA—35i \ EIRIE @& SEARCH [Enter search keyword(s) || siTEmar | =)
— : i RSS
Home General Public | Heal_th Institutions & Business & Fo:'nl Sllzes
About Us Professionals Schools Workplace aglea A
gfie”ttmc Advisory Home = Statistics = Statistics on laboratory surveillance > Bacterial pathogen isolation and percentage of antimicrobial resistance, out-patient setting
ructure
Risk Communication @
Advisory Group
Health Topics Bacterial pathogen isolation and percentage of antimicrobial resistance - out-patient setting, in 2014
Statistics
Recommendations The presented figures refer to specimens received during the designated month.
FPublications
Infection Control
Corner Organism Drugs* Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Media Room Staphylococcus aureus No. 3 1 3 2 4 3 4 0 3
Training and Events Penicillin 100% | 100% | 100% | 100% | 75% 0% T5% - 67%
e-Resources R:Sgﬂ]” 33% | 0% | 0% | 0% | 25% | 0% | 25% | - | 0%
Other Languages
Related L'gk 9 Clindamycin 0% | 100% | 0% 50% | 25% 0% 0% - 33%
cHedl e Erythromycin 0% | 100% 0% | 50% | 25% | 0% | 0% | - | 33%
Contac b Gentamicin 33% | 0% | 0% | 0% | 0% | 33% | 0% | - | 0%

Department of Health Throatswabspecimens

Organism Drugs* Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
The Centre for Health Beta-haemolytic streptococcus of NO. 6 3 2 4 4 7 2 4 2
Pro.recrion isa Lancefield Group A, C & G Penicillin 0% 0% 0% 0% 0% 0% 0% 0% 0%
ﬁgﬁﬁ;:f éﬁ:;{ ,f;; Erythromycin 50% | 33% | 100% | 25% | 25% | 20% | 50% | 50% | 0%

disease prevention and
control

Organism Drugs* Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | De
Streptococcus pneumoniae MNo. 5 13 3 7 20 8 9 ] 9

Penicillin 40% | 46% | 33% | 71% | 35% | B63% | 22% | 22% | 11%

Erythromycin 80% | 77% | 83% | 100% | 75% | 100% | 78% | 89% | 89%

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html



http://www.chp.gov.hk/en/data/1/10/641/697/3346.html

Bacterial pathogen isolation and *
percentage of antimicrobial resistance -
out-patient setting, in 2014

The presented figures refer to specimens received during the
designated month.

Organism Drugs* Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov | Dec
Staphylococcus aureus No. 3 1 3 2 4 3 4 0 3

Penicillin 100%_| 100% | 100% | 100% | 75% 0% 75% - 67%

Oxacillin 33% | 0% | 0% | 0% | 25% | 0% | 25% @ - | 0%

Clindamycin 0% | 100% | 0% 50% | 25% 0% 0% - 33%

Erythromycin 0% | 100% | 0% 50% | 25% 0% 0% - 33%

Gentamicin 33% 0% 0% 0% 0% 33% 0% - 0%
Organism Drugs* Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov | Dec
Staphylococcus aureus No.

79 60 83 90 | 69 | 72 73 75 68
f”a”m“ 19% | 15% | 23% | 17% | 19% | 17% | 19% | 20% | 24%
MRSA] o 0 o (1] o o o 0 o

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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MRSA in HA hospitals

2013
MRSA 2009 2010 2011 2012 (up to

June)

42.83% 43.60% 46.13%
- (10870/  (11725/ (10900/
25382)  26891) 23629)

MRSA / total SA -

No of cases 6735 7227 7551 8315 7944
No of infection 3702 3794 4152 4664 3997
N E Fefar [ Number 676 599 611 591 549
Acute Beds/ 1,000 Overall 0.17% 0.15%  0.15% 0.14% 0.15%

Acute patient days
> 2 days of admission 0.07% 0.060%  0.06% 0.06% 0.06%

™.

Courtesy : CICOHA



Antibiotic Sensitivity data 2013 from
Private Hospitals — E. coli

Data of isolates from 10 hospitals

All Specimen

47

Period | VOO | EsBL | AMC LEV SXT AMP |Ertapenem| MEM IMI NIT NAL
Isolates
0013 Total| 7607 | 1909 |5103/6968|3476/5025|2573/4569| 2057/7096)| 5120/5126 |5511/5517|5033/5035|2857/3124 | 154/550
(25%) | (73%) | (69%) | (56%) | (29%) | (100%) | (100%) | (100%) | (91%) | (28%)
Blood & top 2 specimens
Specimen| No.of | cop |\ amc | LEV | SXT | AMP |Ertapenem| MEM IMI NIT NAL
Type | Isolates
Blood - 69 | 124/190 | 95/157 | 56/120 | 49/226 | 147/147 | 185/185 | 136/136
(30%) | (65%) | (61%) | (47%) | (22%) | (100%) | (100%) | (100%)
Uine | masp | 1273 |3691/4931/2457/3461|196013378 | 1517/5064| 357313574 |3838/3840)| 3456/3457 | 2843/3109| 153/549
(23%) | (75%) | (T1%) | (58%) | (30%) | (100%) | (100%) | (100%) | (91%) | (28%)
Pus s | 116 | 3071430 | 2261308 | 1291241 | 1151446 | 3131313 | 330/339 | 325/325 | 212
aspirate (25%) | (71%) | (73%) | (54%) | (26%) | (100%) | (100%) | (100%) | (100%)

AMC: amoxicillin + clavulanic acid
AMP: ampicillin

MEM: meropenem

NIT: nitrofurantoin

LEV: levofloxacin

IMI: imipenem

NAL: nalidixic acid

SXT: co-trimoxazole




% of ESBL+ve In specimen cultured

with E. coli
2012. 2013 P value
(11 hospitals) (10 hospitals)
Total no. of isolate 6552 7627
Blood 24% (46/191) 30% (69/228) 0.1580
Urine 23% (1070/4639) 23% (1273/5452) 0.7364
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Bacterial pathogen isolation and
percentage of antimicrobial resistance -
out-patient setting, in 2014

The presented figures refer to specimens received during the designated month:
Urine specimens

|0rganism Drugs™ Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
scherichia coi: _> No. 391 376 | 494 | 464 | 401 473 | 546 | 528 | 544
Ampicillin 67% | 60% | 67% | 70% | 70% | 68% | 65% | 69% | 66%
;\Si“l{?xmlllln + clavulanic 5% 6% 6% 9% 6% 7% 6% 7% 7%
Nalidixic acid 70% | 66% | 74% | 72% | 67% | 66% | 70% | 69% | 67%
Nitrofurantoin 2% 2% 2% 1% 1% 2% 2% 3% 3%
Co-trimaxazole 36% | 31% | 40% | 43% | 4% | 43% | 43% | 40% | 40%
Levofloxacin 30% | 38% | 33% | 31% | 32% | 29% | 29% | 33% | 30%
[ ESBL+ 17% | 18% | 18% | 20% | 19% | 18% | 19% | 18% @ 22% ]
Klebsiella pneumoniae® No. 56 64 7 80 79 18 g7 104 108
proncilin + Clavlanc | 3o | 1% | 7% | 6% | 1% | 6% | 7% | 6%  11%
Nalidixic acid 20% | 20% | 24% | 13% | 13% | 23% | 15% | 13% | 16%
Nitrofurantoin 23% | 3N% | 37% | 28% | 30% | 25% | 34% | 44% | 28%
Co-trimoxazole 23% | 19% | 18% | 15% | 14% | 19% | 20% | 14% | 22%
Levofloxacin 14% | 13% | 15% 6% 9% 2% 5% 7% 6%
ESBL+ 11% | 6% 6% 10% | 4% 15% | 18% | 10% @ 5%
Proteus mirabilis™ No. 54 54 62 55 54 49 69 61 73
Ampicillin 43% | 33% | 29% | 42% | 44% | 27% | 36% | 38% | 33%
g\gl{?}(l[:l"m + clavulanic 49 4% 39, 7% 9% 6% 19 3% 39
Nalidixic acid 35% | /% | 3% | 3% | M% | 27T% | 33% | 6% | 2%
Co-trimoxazole 35% | 24% | 13% | 25% | 35% | 20% | 30% | 34% | 19%
Levofloxacin 19% | 13% | 13% | 24% | 24% | 16% | 20% | 21% @ 25%

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html



http://www.chp.gov.hk/en/data/1/10/641/697/3346.html

ESBL in HA hospitals

ESBL

ESBL +ve / All E coli and K spp.
Total no of cases

ESBL BSI ez
Overall
per 1,000 patient bed

days > 2 days of admission

2009

2010

25%

2011

25.37%
13070
1564
0.22%

0.06%

2012

25.76%
14224
1722
0.23%

0.06%
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2013
(up to
June)

23.77%
12081
1569
0.25%

0.06%



Antibiotic Sensitivity data 2013 from Private
Hospitals — Klebsiella spp.

Data of isolates from 10 hospitals

All specimens
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period | O | ESBLY e | Lev | sxt | AMP |[Ertapenem| MEM | M NIT | NAL
Isolates | +ve
0013 Totel| og3( | 62 | 1607/2068 | 128111563 | Q04/1247 | 131800 | 1643/1551 | 1692/1701 148911494 | 1761460 | 53106
(16%) | (78%) | (82%) | 72%) | (1%) | (©@9%) | (99%) | (100%) | (38%) | (50%)
Blood and top 2 specimens
Specimen | No.of | ESBL | e | \py | sxT | AMP |Ertapenem| MEM | i NIT NAL
Type | Isolates | +ve
sed | 63 5 | 4051 | 37/45 | 2733 | 049 | 44i44 | 5454 | 4d/d4
©%) | (78%) | 82%) | (62%) | (%) | (100%) | (100%) | (100%)
Uire | a4 | 172 | 547732 | 4seise4 | 52081 [ it | 5511554 | 6071608 | 5321532 | 176459 | 52/105
@1%) | (75%) | ®1%) | ©8%) | ©%) | (99%) | (100%) | (100%) | (38%) | (50%)
sosum | sas | 74 | 3965502 [ 3130381 | 171241 [ 4455 | 3721372 | 409/412 | 3511351
P (14%) | (79%) | ®2%) | @%) | (%) | (100%) | ©9%) | (100%)

AMC: amoxicillin + clavulanic acid
AMP: ampicillin

MEM: meropenem

NIT: nitrofurantoin

NAL: nalidixic acid

LEV: levofloxacin
IMI: imipenem

SXT: co-trimoxazole




% of ESBL+ve In specimen cultured
with Klebsiella spp.

2012 (11 hospitals) 2013 (10 hospitals) | P value
To_tal no. of 1923 2931
Isolate
Blood 8% (4/52) 8% (5/63) 0.9613
Sputum 13% (69/521) 14% (74/534) 0.7709
Urine 21% (150/706) 21% (172/814) 0.9559
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Bacterial pathogen isolation and
percentage of antimicrobial resistance -
out-patient setting, in 2014

The presented figures refer to specimens received during the designated month:
Urinespecimens

Organism Drugs™ Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
Escherichia coli No. 391 376 | 494 | 464 | 401 473 | 546 | 528 | 544
Ampicillin 67% | 60% | 67% | 70% | 70% | 68% | 65% | 69% | 66%
;\Si“l{?xmlllln + clavulanic 5% 6% 6% 9% 6% 7% 6% 7% 7%
Nalidixic acid 70% | 66% | 74% | 72% | 67% | 66% | 70% | 69% | 67%
Nitrofurantoin 2% 2% 2% 1% 1% 2% 2% 3% 3%
Co-trimaxazole 36% | 31% | 40% | 43% | 4% | 43% | 43% | 40% | 40%
Levofloxacin 30% | 38% | 33% | 31% | 32% | 29% | 29% | 33% | 30%
ESBL+ 17% | 18% | 18% | 20% | 19% | 18% | 19% | 18% @ 22%
Klebsiella pneumoniae® ) No. 56 64 71 80 79 48 97 104 | 108
proncilin + Clavlanc | 3o | 1% | 7% | 6% | 1% | 6% | 7% | 6%  11%
Nalidixic acid 20% | 20% | 24% | 13% | 13% | 23% | 15% | 13% | 16%
Nitrofurantoin 23% | 3N% | 37% | 28% | 30% | 25% | 34% | 44% | 28%
Co-trimoxazole 23% | 19% | 18% | 15% | 14% | 19% | 20% | 14% | 22%
Levofloxacin 14% | 13% | 15% 6% 9% 2% 5% 7% 6%
ESBL+ 11% | 6% 6% 10% | 4% 15% | 18% | 10% @ 5%
Proteus mirabilis™ No. 54 54 62 55 54 49 69 61 73
Ampicillin 43% | 33% | 29% | 42% | 44% | 27% | 36% | 38% | 33%
g\gl{?}(l[:l"m + clavulanic 49 4% 39, 7% 9% 6% 19 3% 39
Nalidixic acid 35% | /% | 3% | 3% | M% | 27T% | 33% | 6% | 2%
Co-trimoxazole 35% | 24% | 13% | 25% | 35% | 20% | 30% | 34% | 19%
Levofloxacin 19% | 13% | 13% | 24% | 24% | 16% | 20% | 21% @ 25%

http://www.chp.gov.hk/en/data/1/10/641/697/3346.html
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Antibiotic Sensitivity data 2013 from Private

Hospitals — P. aeruginosa
Data of isolates from 10 hospitals

All specimens

54

Period No. of AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP
Isolates
2013 Total | 1462 1364/1455 [1277/1452| 829/985 [1136/1389| 940/1022 |1337/1448 |1187/1411| 797/1031 | 676/808 |1192/1294 | 266/564 | 124/139
(94%) (88%) (84%) (82%) (92%) (92%) (84%) (77%) (84%) (92%) | (47%) | (89%)
Blood and top 2 specimens
Specimen iyoc:.atz fs AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP
Blood 19 19119 18/19 15/16 16/18 14/14 18/19 18/19 14/15 12/12 1717 1/4 2/2
(100%) | (95%) (94%) (89%) | (100%) | (95%) (95%) (93%) | (100%) | (100%) | (25%) | (100%)
Soutum 652 611/651 | 580/649 | 349/417 | 500/614 | 380/418 | 594/646 | 514/628 | 309/422 | 272/326 | 526/570 |116/218 | 63/74
P (94%) (89%) (84%) (81%) (91%) (92%) (82%) (73%) (83%) (92%) | (53%) | (85%)
Otherresp| 212 181/212 | 152212 | 1221171 | 140/212 | 153/180 | 178/211 | 152/208 | 115/181 | 121/161 | 176/209 | 40/126 | 1/2
P (85%) (72%) (71%) (66%) (85%) (84%) (73%) (64%) (75%) (84%) | (32%) | (50%)
AMK: amikacin  GEN: gentamicin  MEM: meropenem

CEF: cefepime

CTZ: ceftazidime

CIP: ciprofloxacin
SUL: cefoperazone + sulbactam (Sulperazon) TAZ: piperacillin + tazobactam (Tazocin)

TIM: ticarcillin + clavulanic acid (Timentin)

PIP: piperacillin

IMI: imipenem
LEV: levofloxacin
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Antibiotic Sensitivity data 2013 from Private
Hospitals — Acinetobacter spp.
Data of isolates from 10 hospitals
All specimens
Period I:lo(:.at: fs AMK GEN MEM IMI CEF CTZ CIP LEV SUL TAZ TIM PIP UNA
2013 389 328/368 | 338/385 | 247/291 | 315/364 | 255/304 | 321/382 | 273/330 | 232/282 | 200/212 | 242/299 | 85/107 | 49/57 | 111/125
Total (89%) | (88%) | (85%) | (87%) | (84%) | (84%) | (83%) | (82%) | (94%) | (81%) | (79%) | (86%) | (89%)
Top 2 specimens
Specimen isr‘lo(:;\t: fs AMK GEN MEM IMI CEF CTz CIP LEV SUL TAZ TIM PIP UNA
Blood 5 66 | 56 | 23 | 46 | 33 | 36 | 56 | 33 | 22 | 25 11 11
(100%) | (83%) | (67%) | (67%) | (100%) | (50%) | (83%) | (100%) | (100%) | (40%) (100%) | (100%)
Soutum | g9 | 2021218 | 2071224 [ 156/176 | 194/213 | 153/172 | 189/222 | 169/192 | 143150 | 1297134 | 143/167 | 38/52 | 29/36 | 59/66
’ (93%) | (92%) | (89%) | (91%) | (89%) | (85%) | (88%) | (90%) | (96%) | (86%) | (73%) | (81%) | (89%)
Wound |, | 37/39 | 43145 | 27/30 | 3740 | 31/34 | 42/45 [ 3640 | 2226 | 1920 | 26/30 | 1273 | 12112 | 12/13
swab (95%) | (96%) | (90%) | (93%) | (91%) | (93%) | (90%) | (85%) | (95%) | (87%) | (92%) | (100%) | (92%)
AMK: amikacin  GEN: gentamicin

CEF: cefepime

UNA: ampicillin + sulbactam (Unasyn)

CTZ: ceftazidime

MEM: meropenem
CIP: ciprofloxacin

SUL: cefoperazone + sulbactam (Sulperazon) TAZ: piperacillin + tazobactam (Tazocin)
TIM: ticarcillin + clavulanic acid (Timentin)

IMI: imipenem

PIP: piperacillin

LEV: levofloxacin
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Dissemination of data — way forward

m Add tables of aggregated data to the IMPACT mobile apps
m Further publicize the 3-year data from 2011 to 2013 when available

d iPhone & iPod I ——"C A L

~

L

« @ 1146 E’:{’_)"{Tﬁx.’i\}?l_fﬂ,’;i(:‘,‘é’J‘ resistance w
 BIMPAC!

o

Private Hospitals

IMPACT

NFECTION CON Table HKSH. Antibiogram for
common bacterial isolates, Hong
Kong Sanatorium & Hospitals, 2012

At o o St ek, N Karg Santarun  Mongont 313

e e

L

Key:
1. Interpreted according to CLSI definition.
Non-susceptible include both
intermediate & resistant.

2. ESBL, extended spectrum beta-
lactamase.

3. MRSA, Methicillin-resistant
Staphylococcus aureus: CAZ

The 4th edition of “Reducing bacterial resistance with
IMPACT” guidelines (Search “IMPACT” in Apps Store)



Example from IMPACT apps

IMPACT

Antibiogram for common bacterial isolates, Hong Kong Sanatorium & Hospital, 2012
% non-susceptible
1 i " :
™ P14]8)4 T HHUE g ] i1l i
2 'S IB= g S =
tilift §s§§ i : : HEE I LR
i : :
T 0 ‘B 3 Cmm O — o
9 9 429 (1) 93 32 5 10 0 N 82 0 0
24 83 3 28 70 28 27 28 34 50 41 48 32 0 l 28 0 15 10 2 36 29
0 - 1 o [ 1 5 2 51 1
25 | 100 2 26 40 2% 21 26 3 27 34 12 1 26 1 5 T 28 17
E OO B O g ‘'OE O H E oo
36 24 1 40 4 19 24 5 99 0
4 24 1
3 0 64 48 73 3 o 64 L
8 32 4 1 3 8 13

2. ESBL, extended spectrum beta- lactamase.

number is indicated in parenthesis.

©indicate 10% or more increase in non-susceptibility rate compared to year 2011

N indicate 10% or more reduction in non-susceptibility rate compared to year 2011

1. Interpreted according to CLSI definition. Non-susceptible include both intermediate & resistant.

3. MRSA, Methicillin-resistant Staphylococcus aureus; CA-MRSA, Community associated Methicillin- resistant Staphylococcus aureus.
4. Unless otherwise stated, the resistance figure is based on analysis of more than 10 isolates. When the number of isolates is £10, the actual
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Reducing bacterial resistance with

IMPACT

Resistance of common bacterial isolates, St Paul’'s Hospital, 2012

% resistant
g H g
8 g (- c = 23
I THHBHHHEAAHEHO T B HHE
g k. 3 = g £ g £ E
R B R R R
- 3 3 : 25 5 2|k $
g 3
Escherichia coli 659 | 1 64 | 35 26 25 0 25 2 29 28 0 42
\Enterococcus species 58 2 14 29 0 0
Klebsielia pneumoniae i 1 100 | 32 31 29 1 29 | 38 12 14 0 3
Klebsiella species 52 | 0 |100| 23 17 6 0 6 | 20 10 1" 0 21
Proteus mirabilis 48 2 44 | 21 8 6 0 6 97 19 27 0 35
Pseudomonas aeruginosa 88 | 2 9 3 8 5 1" 10 3
Staphylcoccus aureus 221 34 | 45 | 34 46 | 40 35 0 1 0
Streptococcus species 123 50 7 50 45 0| 12 0
According to Clinical and Laboratory Standards Institute, 2012
= s v e =
% nonsusceptible
2
g E S 8| e 2 | c g '
- R = A c - 3
§.§§§§.‘é§§§§ §1§|2|¢8 %%§,§ HEE:
E g E c
£ 3 Sl8|E|8|5|28(5|8]¢ HEIEIR L
3 j= £ § § | 2|45 S§|E|E 2 g2 |5|&
2 = g s ['s £E| 3 =5
: <= s 818|8|8(2|8|5|3 g Elg|=|2|° § s|lR2|s
5 <] o
2 E a
Acinetobacter species 52-53 8 32 43 25 | 32 34
Escherichia coli 1012-1321 68 | 46 27 | 50 33 45 29 2
Enterococcus species 94-117 30 25 87 | <1
Haemophilus influenzae 303 57 | 0 0 79
Klebsiella species 404-405 100 [ 18 17 | 22 16 7
Pseudomonas aeruginosa 247-249 4 6 9 10| 8 3
Salmonella species 219-253 46 3 2 el 7 20
Staphylococcus aureus 975-996 2 334 11 15 | 85 0
MSSA 824-844 2 |g2z 7 0 | 82 0
MRSA 151-152 4 64 | 30 100 | 100 0
Streptococcus agalactiae 273-327 47 51 16 0 0
Streptococcus pneumoniae § 65-68 26 | 27 23 | 46 7/ 56 | 81 61 79 0

# Cefoxitin disc was used to determine methicillin susceptibility
* Only 395 urinary E. coli isolates were tested.

§ MIC distribution for the Streptococcus pneumoniae isolates (n=68) were as follows:

Penicillin oral (nonmeningitis breakpoints): sensitive <0.06 mg/L (36.8%, 25/68), intermediate 0.12-1 mg/L (23.5%, 16/68), resistant =2 mg/L (39.7%, 27/68)
Cefotaxime (nonmeningitis breakpoints): sensitive < 1 mg/L (72.1%, 49/68), intermediate 2 mg/L (11.8%, 8/68), resistant =4 mg/L (16.2%, 11/68).
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Working case definition of CRE, MRPA
and MDRA for surveillance purpose

CRE case definition: Enterobacteriaceae with carbapenemase
gene PCR +ve

MRPA case definition: P. aureginosa isolate which is concomitant
resistant to the 12 indicator antibiotics from the 5 antibiotic classes
(refer to the definition table on Slide 14 of the powerpoint)

MDRA case definition: Acinetobacter isolate which is concomitant
resistant to the 13 indicator antibiotics from the 5 antibiotic classes
(refer to the definition table on Slide 15 of the powerpoint)

For any suspected isolates, indicator antibiotics that have not been
tested would be taken as resistant

If the sensitivity pattern to an indicator antibiotic is reported as
‘Intermediate’, it shall NOT be counted as resistant
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Feedback from Private Hospitals on MRPA
MDRA & CRE data in 2013:

m Three hospitals reported no. of MRPA (total = 0)
and no. of MDRA (total = 1)

m Two hospitals reported no CRE for E coli and
Kleb. spp identified

m Two hospitals have remarks mentioning MRAB
and MRPA In the dataset
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Data from Private Hospitals - MDRO Superbugs

No. of resistance isolates / Total no. of isolates tested
(% of resistance)

MRSA* 464 | 3457 (13.4%) 641 / 3576 (17.9%) 672 /3292 (20.4%)
VRSA** 0/ 2753 (0.0%) 0 /2904 (0.0%) 0/ 3072 (0.0%)
VRE Not reported Not reported Not reported
CRE - E. col™ 4 /3492 (0.1%) 3 /3680 (0.1%) 5173409 (0.1%)
CRE - Klebsiella™ 7 11095 (0.6%) 9/1124 (0.8%) 9/931 (1.0%)
ESBL - E. coli* 1487 / 6251 (23.8%) 1644 |/ 6552 (25.1%) 1600 / 6509 (24.6%)
ESBL — Klebsiella* 285/ 1850 (15.4%) 326 /1923 (17.0%) 286 / 1743 (16.4%)
MDRAA 1 /258 (0.4%) 11/ 215 (5.1%) 19/ 147 (12.9%)
MRPAA? 3 /815 (0.4%) 21922 (0.2%) 4 /873 (0.5%)

* Data of bacteria isolates from 10, 11 and 9 hospitals for year 2011, 2012 and 2013 respectively.

** Data of isolates tested for Vancomycin from 9, 10 and 8 hospitals for year 2011, 2012 and 2013 respectively.
N Non-aggregated data of bacteria isolates from 6, 7 and 5 hospitals for year 2011, 2012 and 2013 respectively.
Resistance to the 12/13 antibiotics from 5 antibiotic classes.

M Non-aggregated data of isolates tested from 6, 7 and 5 hospitals for year 2011, 2012 and 2013 respectively
Both in- and out-patient data of isolates were included.

Both clinical and screening specimens were included.




Our fight against antibiotic
resistance IS going to continue
and your support is vital to keep
the Antibiotic Stewardship and
Surveillance Program viable and
sustainable both in the Hospitals
and Community.
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Ecological Issues:

m Animal Growth Promoters
m Environmental Control

m Proper Precautions

m Over the Counter Sale
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Way Forward

Vigilant Infection
Control

Courtesy : ICB, CHP



Politics are Important!
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m Declining research investments in
antimicrobial development?3

m  The Antimicrobial Availability Task
Force of the IDSA identified
problematic pathogens including
gram-negative bacteria?

m Problematic pathogens can “escape’

)

the activity of antibacterial drugs?

O “ESKAPE"(ESCAPE) pathogens
include

L 2

L 2

L 2

Escherichia coli

Staphylococcus aureus
Klebsiella pneumoniae(C.difficle)
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter spp
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Bab Bucs, No DrRucs

As Antibiotic Discovery Stagnates ...
A Public Health Crisis Brews

JaIDSA

Infectious Diseases Society of America July 2004

1. Infectious Diseases Society of America. Bad Bugs, No Drugs: As Antibiotic Discovery

Stagnates, A Public Health Crisis Brews.

July, 2004. http://www.idsociety.org/WorkArea/showcontent.aspx?id=5554. Accessed

January 15, 2009. 2. Talbot GH, et al.

Clin Infect Dis. 2006;42:657-68. 3. Boucher HW, et al. Clin Infect Dis. 2009;48:1-12.






