Framework of action plan against
antimicrobial resistance in Taiwan

Shan-Chwen Chang, MD, PhD

College of Medicine
National Taiwan University
10 October 2019



® At the 68th World Health Assembly in
May 2015, the WHO endorsed a global
action plan to tackle antimicrobial
resistance.

Five strategic objectives:

® To improve awareness and understanding of
antimicrobial resistance;

® To strengthen knowledge through surveillance
and research;

® To reduce the incidence of infection;

To optimize the use of antimicrobial agents; and

® Develop the economic cases for sustainable
iInvestment that takes account of the needs of all
countries, and increase investment in new
medicines, diagnostic tools, vaccines and other
interventions.
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Global Action Initiatives - United Nations

Y ANTIMICROBIAL RESISTANCE | %

® Global leaders met at the United @ s = ~c b ,...3 \

Nations General Assembly in New
York in September 2016 to commit
to fighting AMR together.

® This is only the fourth time in UN
history that a health topic is
discussed at the General Assembly.

® World leaders pledged to...
v Strengthen regulations

v Improve knowledge and
awareness

v Promote best practices

v" Foster innovative
approaches
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ANIMAL HEALTH

appropriate use of antimicrobials: make
sure legislation is implemented.

NATIONAL
AUTHORITIES

stakeholders

SURVEILLANCE & MONITORING:
Strengthen national AMR and
antimicrobial use surveillance systems
based on global standards.

@ AWARENESS & EDUCATION:
Raise public awareness and educate all

RESEARCH:

Support and finance the development of
methods for the prevention, diagnosis and
treatment of disease, to reduce
dependence on antimicrobials.
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http://www.oie.int/fileadmin/Home/eng/Media_Center/docs/pdf/Infographies/EN_AMR-TRIPARTITE-INFOGRAPHIC_2017.pdf

s .,.
)@ &) De

e LEGISLATION:
Regulation is mandatory to promote
(@)

FOOD PRODUCTION

..lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII“




Combating AMR with One Health

Food and Drug Administration Meoh

National Health Insurance Administration







1 Avoparcin 18 Ronidazole

2 Kanamycin 19 Thiopeptin

3 Kitasamycin 20 DestomycinA
4 Lasalocid 21 Hygromycin B
5 Salinomycin 22 Morantel citrate
6 Spiramycin 23 Nystatin

7 Streptomycin 24 Lincomycin

8 Sulfathiazole 25 Spectionmycin
9 Arprinocid 26 Virginiamycin
10 Buquinolate 27 Penicillin

11 Halofuginone 28 Bacitracin
12 Levamisole hydrochloride 29 Chlortetracycline
13 Robenidine 30 Colistin

14 Thyroprotein 31 Neomycin
15 Halquinol 32 Oxytetracycline
16 Nitrovin 33 Olaquindox
17 Roxarsone 34 Dimetridazole
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e Establish the maximum antimicrobial residue
limit for animal products

 Survey and inspect antimicrobial residue in
animal products

| _—

« Strengthen the detection of illegal sales of
antimicrobials

e Promote drug safety education for the general

public
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Establish the reimbursement regulations and restrictions for
antimicrobials

Review and audit claims for reimbursement of antimicrobials

T —— -

Survey and monitor indicators for antimicrobial use

Establish incentives for hospitals with good ASP performance
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® [or patients with upper respiratory tract
Infections, antibiotics should not be used In
patients with common cold or other viral
respiratory tract infections. Antibiotics can
ne used only when there Is evidence of
pacteria infection, such as evidence of
pacterial pharyngitis, bacterial bronchitis,
pacterial sinusitis or bacterial otitis media.

(Effective since 2001-02-01)
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Proportion of URI Patients in OPD Prescribed
with Antibiotics, Jan 2000 ~ Dec 2003

Monthly data of URI patients prescribed with antibiotics

No. of cases x1000 Proportion (%)
6,000 60.0%
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Data source:

- Macrolide consumption: NHIRD sampling database (2006-2010 data provided by Institute of P
opulation Health Sciences/NHRI)

- Erythromycin resistance: 1999-2002,TSAR hospitals annual summary; 203?—2010, TSAR
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Data source:

- Aminopenicillin consumption: NHIRD sampling database (2004-2012 data provided by Institute of Popul
ation Health Sciences/NHRI)

- Ampicillin resistance: 1999-2002,TSAR hospitals annual summary; 2004-161 0, TSAR



(" , )\ @ Formulate AMR policies and strategies
National ® Establish a national advisory committee
Level ® Promote cross-sectoral cooperation
(CDC) ® Designate qualified and dedicated staffs
\. _/ @ Provide appropriate funds
4 h
Local Level ® Promote AMR related programs and policies
(Health ® FEvaluate ASP performance of healthcare facilities
Departments) within their respective jurisdiction
\_ Y.
4 \ @ Professional associations and societies: Join task force
: in promoting AMR strategies
Community ® Healthcare facilities: Comply with related laws and
Level AMR prevention and control regulations
\. / @ General public: Raise awareness through education




Establish multi-channel surveillance mechanisms on
drug-resistant organisms

Ensure the appropriate use of antibiotics through
AMR-related hospital audits and national ASP
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Improve awareness and knowledge of AMR through
effective communication, education and training
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Promote cross-sectoral cooperation on containing AMR
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AMR surveillance mechanisms

National Data Bank

Standardized

laboratory surveillance
of AMR

v

Taiwan Nosocomial
Infection
Surveillance (TNIS)
System

Clinical Cases

MDRO cases report
(CRE, VISA/VRSA)

National Notifiable
Disease Surveillance
System (NNDSS)

Specific Pathogens

WHO’s top
AMR pathogens
surveillance

Hospital-network
AUR Surveillance




Hospital Users

Hospitals report individual lab test
data of clinical isolates to
Antimicrobial Usage and Resistance
(AUR) Module within the TNIS

system.

L
i'z Data Entry: Batch Upload
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Automatic Report:
Data switching Exchange Center

Taiwan CDC

TNIS system

Surveillance pathogens

Escherichia spp.

Enterococcus spp.

Klebsiella spp.

Acinetobacter baumannii

Enterobacter spp.

Acinetobacter calcoaceticus

Proteus spp.

Acinetobacter calcoaceticus-
Acinetobacter baumannii complex

Salmonella spp.

Pseudomonas aeruginosa

Shigella spp.

Staphylococcus aureus

Citrobacter spp.

Streptococcus pneumoniae

Morganella spp.

Neisseria gonorrhoeae

Providencia spp.

Clostridium difficile

Serratia spp.

Helicobacter pylori

Yersinia spp.




TNIS

- Antimicrobial resistance (AR)

* : Antimicrobial use (AU)
Automatic exchange

Data input

— N ——
i 9- -9

Data process N : N -
Hospital Fire wall EDI — —— % BO (DB)

— <-> =
Data visualization and - \ /Temp DB TNIS 11
interactive interface == <> (DB) \

Hospital Fire wall Et

Manual upload NIDSS (AP)

Adapted from: US CDC" s National Healthcare Safety Network (NHSN) Patient Safety Component Manual
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Country 2015-P9=#

MNetherlands 10.7

Estonia 11.6

5 5 5 12.3

Outpatient DDD per 1000 inhabitants and per day, 2015 Jueden 133

40 Taiwan 15.8
Austria 14

Germany 14.3

. . Slovenia 14.5

30 _ralﬁ]g = Norway 15.8
Denmark 16.1

o Lithuania 16.7
8 20 Hungary 17
Finland 17.2

Czech Republic 19.6
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Inpatient DDD per 1000 inhabitants and per day, 2015

3.2 ranking : 18/24
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Netherlands 0.98
Hungary 1.23
Norway 1.40
Bulgaria 1.40
Poland 143
Portugal 1.57
Belgium 1.66
Sweden 1.67
Slovenia 1.68
Luxembourg 1.78
Estonia 1.82
Ireland 1.91
Croatia 1.91
EU/EEA 2.05
Greece 2.14
France 2.18
Latvia 2.24
Taiwan 2.29
Denmark 2.34
Slovakia 2.40
Italy 243
Finland 2.50
Lithuania 2.54
United Kingdom 2.55
Mala 2.86




Nationwide DDD per 1000 inhabitants and per day, 2015
(Outpatient + Inpatient)
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Source: European Centre for Disease Prevention and Control. Antimicrobial
consumption 2015. In: ECDC. Annual epidemiological report for 2015

Country 2015-4H

Netherlands 11.7
Estonia 134
Sweden 14.0
Latvia 15.5
Slovenia 16.2
Taiwan 16.5
Norway 17.2
Hungary 18.2
Denmark 18.4
Lithuania 19.2
Finland 19.7
United Kingdom 22.7
Bulgaria 22.8
Portugal 229
Croatia 23.7
EU/EEA 24.5
Malta 251
Slovakia 26.9
Ireland 275
Poland 216
Luxembourg 281
Italy 29.9
Belgium 30.9
Cyprus® 31.1
France 32.1
Romania® 33.3
Greece 38.2




Special Project Supported by
Taiwan CDC for ASP in Hospitals

e |nitiated in 2013
e Set up a coordination center

e Set up a steering committee with members i
ncluding ID specialists, pharmacists, microbi
ologists, infection control professionals, hos
pital administrators, leaders from different s
pecialty societies

e Set up components of ASP which can be appl
ied in Taiwan hospitals

e Recruit hospitals as Demonstration Centers




Steering
Committee

= = = = 7 Hospitals

54 Hospitals (2014)
73 Hospitals (2015)

27



Assessment Standards

3.1 Leadership and responsibilities in Antimicrobial Stewardship program

3.2 Mechanism for surveillance and management of antibiotic use
3.3  Measures for surveillance, diagnosis, and isolation of resistant microbes

80%
70%
60%
50%
40%

30% A total of 224 hospitals
20% were evaluated in
o 2017.
0% — [ ] [—
Standard 3.1 Standard 3.2 Standard 3.3

[1Compliance [1Excellence [Non-Compliance




Education for Healthcare Workers

Emergence of Gram + Resistance: US
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For Healthcare Workers

Guidebooks on CDC website

W
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E-learning courses on CDC website

p
Identification, treatment & infection
control of common infections

4

(.

Y

Rational use of antibiotics

-

"

/
Healthcare workers’ respective roles

.

kand responsibilities in ASP

Infection control of MDROs

e

Laboratory diagnosis of infections







For General Public

Taiwan CDC has initiated “World
Antibiotic Awareness Week” and
encouraged general public to
respond by signing the pledge
online.
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a8+ | declare,

O 1. SBEgEEs 2R DREESREE -
Only use antibiotics when prescribed by a
. certified health professional and follow

medical advice to complete the medication.
[ 2 EfEGsIssZEESRESE -

Prevent the spread of pathogens by regularly
* washing hands.

(] 3 BBanR \RERSEEENEE .

Encourage my family and friends to use
=z[sg+  antibiotics appropriately.

MM DD ¥YYY

/ /2018 Date

2" Name
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Third generation cephalosporins-resistant Escherichia coli

among blood and CSF isolates (clinical isolates / deduplicate )
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Data source: Surveillance of antimicrobial resistance in Europe, 2017
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Carbapenems-resistant Klebsiella pneumoniae among blood

and CSF isolates (clinical isolates / deduplicate )
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Rate of ESBL production amongst isolates of E. coli causing urinary tract
infections (UTls) and Intra-abdominal infection (lAl)

Year 2016 Asia/Pacific, 2016 (IAI+UTI)
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**ESBL: Extended-spectrum B-lactamases
Data from Study for Monitoring Antimicrobial Resistance Trends (SMART)




Rate of ESBL production amongst isolates of K. pneumoniae causing
urinary tract infections (UTIs) and Intra-abdominal infection (IAl)

Year 2016
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(101]4) (107]4) (85]2) (834133) (4712) (35]171) (163]9) (203]8)

Country (total no. of isolates | no. of participating hospital sites)

**ESBL: Extended-spectrum B-lactamases

Data from Study for Monitoring Antimicrobial Resistance Trends (SMART)
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“Taiwan nosocomial infections
surveillance (TNIS) system”
renew in 2007
< 15
& National Hand Hygiene
< Improvement Program
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National Invasive Devices Care
Bundle Program (2013-2017)

National Antibiotic Stewardship
Program (2013-now)

System (2016-now)

National AUR Surveillance
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HAI: Healthcare-associated infection
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Infection Density (%o)

3 55.7%

2007 | 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
—=-CRAB 0.64 0.71 0.73 0.70 067 0.61 0.47 037 036 0.29 0.26 0.27

CRAB: Carbapenem-resistant Acinetobacter baumannii
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MRSA: Methicillin-resistant Staphylococcus aureus




e AMR surveillance

e Epidemiological study (molecular epi)

e Resistant mechanism

e Treatment of resistant bacteria infection
e Infection control of MDRO bacteria

e Relationship of AMR in human and animal
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“Antimicrobial Resistance in Iceland-

One health program and actions

Icelandic settlement

= Age of settlement considered 874-930
— Settled by the Vikings
— Norwegian, Irish and Scottish origin
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The Icelandic health care system

= Hospitals owned and run by the state
— No payment by patients

= Primary care delivered from health care centers, run
by the state
— Minimal payments by patients

= Specialists outside hospitals are private practitioners
paid by the patients and the state
— Referral not necessary —
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Antimicrobial Use

" Human use

— All antimicrobial prescriptions from all pharmacies in the
country electronically linked to a central database at the
Directorate of Health

— The Icelandic Medicines Agency collects information from
wholesalers on the sales of all antimicrobials in the country
= Animal use
— All sales collected by the Icelandic Medicines Agency

— Electronic registration of antimicrobial use according to
animal species has recently been introduced

LANDSPITALI —

AMR surveillance - Human

= Responsibility: Chief Epidemiologist at the
Directorate of Health

= Main laboratories: Department of Clinical
Microbiology at Landspitali University Hospital and at
Akureyri Hospital
— Invasive infections 100% coverage (EARS-Net)!
— Other infections >90% coverage

= Web page: https://www.landspitali.is/fagfolk/reglur-leidbeiningar-og-
handbaekur/naemisprof-syklalyfianaemi/
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AMR surveillance — Animals and food

= Responsibility: Icelandic Food and Veterinary
Authority

— Web page: www.mast.is

= Laboratories: Experimental Institute at Keldur
and MATIS

— Web pages: www.keldur.is and www.matis.is

— 9 LANDSPITALI —
[
One Health in Iceland
Environment Agency of Iceland
MATIS
Chief Epidemiologist II llll IceJandic Food and Vet. Author.

Dept. Clin. Microbiol. Landspitali eldur Experimental Institute

Icelandic Food and Vet. Author.
MATIS
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Publication of
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antimicrobial use g
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and antimicrobial bakteria
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resistance in
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dyrum 4 islandi
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September 2018
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e Dire

ectorate of Health

https://www.landlaeknir.is/smit-og-sottvarnir/syklalyflaonaemi-syklalyfjanotkun/
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Funding

= The Directorate of Health (including the Office of the
Chief Epidemiologist) and the Icelandic Medicines
Agency are funded by the Government

® The Icelandic Food and Veterinary Authority, the
Experimental Institute at Keldur, MATIS and the
hospital laboratories are mainly funded by the
Government but partly by charging for services

= All surveillance activities of antimicrobial use and
antimicrobial resistance are funded by the
Government
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Iceland and the European Union

= |celand is a member of the European Economic Area
(EEA), and as such full participant in the European
Centre for Disease Prevention and Control (ECDC),
European Food Safety Authority (EFSA) and European
Medicines Agency (EMA)

= Monitoring of antimicrobial use and resistance
— Humans: ESAC-Net and EARS-Net
— Animals and food: ESVAC and EFSA

— Joint inter-agency antimicrobial consumption and
resistance analysis (JIACRA) reports

https://www.ema.europa.eu/en/documents/report/ecdc/efsa/ema-second-joint-report-
integrated-analysis-consumption-antimicrobial-agents-occurrence en.pdf

L * W
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Outpatient use of antimicrobials - 2017
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High antimicrobial use in children

= About 90-95% of children in the capital area attend day care
centers from 1-2 years of age

= Frequent respiratory tract infections
= (Close contacts facilitates spread of respiratory tract pathogens
" Pneumococci colonise about 2/3 of children in day care centers

= Pneumococci are exclusive human
pathogens and most common cause
of acute otitits media, pneumonia and
meningitis

— 15 LANDSPITALI —

Iceland
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Vicious circle in Day Care Centres

Parents work Large Short maternity
outside homes families leave

\ t Ch#dren
* DCC *

{ URTI ¢4 PR PRP

\/' abroad

t Antimicrobial
agents

Kristinsson KG, Microb Drug Resist 1995;1:121-5
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Antibacterial use - liquid form
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35% reduction from 1992 to 1997.
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Effect of interventions
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Pneumococcal vaccination for children
introduced in January 2011
Effect of vaccination

140

120 A

100 A

Mumber of PNSP isolates

Reykjavik Health Centers

* Swedish guidelines (STRAMA) were g un s

utan spitala

adapted and introduced in 2017
STRAMA: https://strama.se/?lang=en

= All physicians get regular information ﬁ PP

about their antibiotic prescriptions and how mucn tney

prescribe in comparison to other physicians
and also comparisons between health centers

= Last year AM prescriptions were reduced
by 3% and azithromycin prescriptions by 9%
= All Icelanders have a unique personal id number
Possible to query several databases- research
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E. coli and Klebsiella

= Opportunistic pathogens that colonize the
gastrointestinal tract of humans and animals

= Prevalent in the environment, especially were
there is faecal contamination

= Certain food products may be contaminated,
e.g. meat and vegetables

" Important causes of human infections, e.g.
urinary tract infections and sepsis
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Use of penicillins and other beta lactam
antibiotics for humans in 2014
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E. coli og K. pneumoniae

resistant to 3rd generation cephalosporins
Invasive isolates EARS-Net 2017

Figure 3.3. Escherichia coli. Percentage (%) of invasive isolates with resistance to third-g/® 3-9- Klebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to th
country, EU/EEA countries, 2017 alosporins, by country, EU/EEA countries, 2017
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Use of fluoroquinolones in 2014
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E. coli og K. pneumoniae

resistant to quinolones
Invasive isolates EARS-Net 2017

Figure 3.2. Escherichia coli. Percentage (%) of invasive isolates with resistance to fluorogKiebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to fly
EU/EEA countries, 2017 1tries, 2017
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Occurrence of carbapenemase-producing Enterobacteriaceae based on self-assessment by national experts, 38 European
countries, May 2015

LANDSPITALI
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I Regional spread (Stage 3) P ’
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Ml Endemic situation (Stage )

Screening for ESBL, MRSA and VRE e’
Is mandatory — isolations until proven n
Patients coming from hospitals abroad or
travel from countries outside of Europe
and USA within the last 6 months

n Luxembourg
\ Malta

Eurosurveillance 2015:20(45) 12 November
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Carbapenemase Producing Enterobacteriaceae

Oct 2015 E.coli Rectal swab Philippines S1510120225
M 78 Dec2015  K.pneumoniae OXA-48 Rectal swab Tenerife, S1512030245
. E.coli OXA-48 Canary Islands
M 25 Feb2016  E.coli NDM Rectal swab India S1602190274
. E.aerogenes NDM
- M 41 Oct 2016 K.pneumoniae OXA-48 Rectal swab Morocco S1610030180
- M 64 Sep 2017  E.coli NDM Rectal swab Thailand S1709110008
M 39 Dec2017  K.pneumoniae VIM Rectal swabs Spain (Madrid) S1712060097
I K.oxytoca VIM and bronchial S1712060180
C.freundii VIM aspirate
- M 60 Jan 2018 E.coli NDM Rectal swab India S1801240126
F 65 Oct 2018 K.pneumoniae KPC Rectal swab and Italy S1810010221
. urine S1810010145
M 54 Feb 2019 K.pneumoniae NDM Rectal swab Philippines S1902160080
. E.coli NDM
F 89 May 2019 K pneumoniae OXA-48 Rectal swab Tenerife, S1905110070
. Canary Islands
F 33 May 2019 E.coli OXA-48  Rectal swab Egypt — S1905100170
. No hospital contact
- F 31 May 2019 E.coli NDM Urine Thailand S1905160168
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e ‘ J: EFSA Journal

SCIENTIFIC REPORT = H;,,..w

CONT

APPROVED: 31 January 2019

doi: 10.2503/j.efsa.2015.55598

The European Union summary report on antimicrobial
resistance in zoonotic and indicator bacteria from humans,
animals and food in 2017

European Food Safety Authority and
European Centre for Disease Prevention and Control
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Ciprofloxacin resistance in E.coli from poultry
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ESBL (presumptive) in E. coli from poultry
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AMR in E. coli from poultry - 2016

Iceland (N = 94)
Finland (N = 184)
Norway (N = 181)
Sweden (N = 175)

Denmark (N = 186)
Switzerland (N = 190)
Austria (N = 170)
Netherlands (N = 300)
Czech Republic (N = 227)

Latvia (N = 100)
France (N = 188)
Ireland (N = 170)

Germany (N = 177)
United Kingdom (N = 190)
Malta (N = 31)

Hungary (N = 170)
Belgium (N = 151)

Slovakia (N = 85)

Estonia (N = 73)
Bulgaria (N = 111)

Italy (N = 171)

Croatia (N = 85)
Slovenia (N = 85)

Cyprus (N = 85)

Romania (N = 840)
Spain (N = 171)
Portugal (N = 161)
Greece (N = 170)
Poland (N = 173)
Lithuania (N = 100)

cdc

[~ e

LANDSPITALI

—34

J EFSA Joumnal

—




Sales of veterinary antimicrobials
mg/PCU

Sales of veterinary antimicrobial agents in 30 European
countries in 2016

Trends from 2010
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Endemic infectious diseases
Livestock

Number of infectious agents
Livestock Iceland Abroad
Horses 64 (20%) 317
Cattle 42 (19%) 223
Sheep 66 (27%) 248

Information from Dr. V. Svansson, Keldur Experimental Institute
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Excellent situation under threat

" |ncreased importation of meat and vegetables
= Rapidly increasing tourism, especially after 2010

2500000
2000000
1500000
1000000

500000

mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmm
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= |ncreased number of the elderly Icelandic population is
living in Spain or Portugal for several months each year
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RUV news 5. January 2019
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Recent developments

" In 2018 the Government had not officially
adopted an action plan against AMR

= AMR threat highlighted at meetings, articles and
in interviews with the press AND the importance
of keeping AMR rates low in Iceland

— Important to inform the public and politicians

= The Farmers Union and the Progressive Party at
the Parliament — common interest
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Importation of fresh meat

= Restrictive importation laws and regulations
— Importation of fresh meat not allowed
— Temporary exemption from the EEA rules

= Food wholesalers took the matter to the EFTA court and won

= The Supreme Court in Iceland ruled that the Government has to
change the laws on 12th October 2018

= Government has changed the law — take effect on 1st January 2020

= Government plans 17 countermeasures to mitigate the effect of
this change with allocated budget
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Government Action Plan

= |celand should be at the forefront in actions
to reduce the spread of AMR

— Introduce policies for the prudent use of antibiotics for
humans and animals

— Enhance surveillance for AMR in animals, food production
and food, i.e. to exceed those recommended by EU

— Review the use of antiparasitic drugs for animals
— Study the prevalence of AMR in the environment

— Increase AMR surveillance in hospitals and other health
institutes

— Introduce measures to reduce the likelihood of AMR
spread from tourists
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Summary

= Successful action plan against AMR requires
knowledge and commitment from the public and
politicians

= Different risk factors apply for different pathogens -
therefore multiple approaches are needed

= Sharing the environment with animals requires a One
Health approach

" |nternational travel and food trade highlights the
importance of a global approach

— We need a rapid, simple and cheap method to detect
important resistance genes
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