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antimicrobial resistance in Taiwan 



WHO Global Action Plan on 

Antimicrobial Resistance 
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 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 

investment that takes account of the needs of all 

countries, and increase investment in new 

medicines, diagnostic tools, vaccines and other 

interventions. 



 Global leaders met at the United 

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. 

Global Action Initiatives - United Nations  

 World leaders pledged to… 

 Strengthen regulations 

 Improve knowledge and 

awareness 

 Promote best practices  

 Foster innovative 

approaches 
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LEGISLATION:  

Regulation is mandatory to promote 

appropriate use of antimicrobials: make 

sure legislation is implemented. 

AWARENESS & EDUCATION: 

Raise public awareness and educate all 

stakeholders 

SURVEILLANCE & MONITORING: 

Strengthen national AMR and 

antimicrobial use surveillance systems 

based on global standards. 

RESEARCH: 

Support and finance the development of 

methods for the prevention, diagnosis and 

treatment of disease, to reduce 

dependence on antimicrobials. 

Global Action Initiatives - FAO-OIE-WHO Collaboration 

http://www.oie.int/fileadmin/Home/eng/Media_Center/docs/pdf/Infographies/EN_AMR-TRIPARTITE-INFOGRAPHIC_2017.pdf 
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Combating AMR with One Health 

Council of Agriculture 

Centers for Disease Control 

Food and Drug Administration 

National Health Insurance Administration 

Framework to Combat AMR in Taiwan 
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COA’s Strategies to Combat AMR 
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Survey and monitor AMR in livestock 

Survey and monitor veterinary medicines used in livestock 

Review and minimize the number of antimicrobials for 

veterinary use 

Govern veterinary medicine sales and promote  

appropriate use of antimicrobials in livestock 



34 Banned Antimicrobials for Animal Feed 
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Antimicrobials Antimicrobials 

1 Avoparcin 18 Ronidazole 

2 Kanamycin 19 Thiopeptin 

3 Kitasamycin 20 Destomycin A 

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 



Resistance in E. coli  from Pigs and Chickens  

in Taiwan, 2012-2016 
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• Pigs • Chickens 

2012    2013    2014    2015    2016 
(n=372)  (n=328) (n=326)  (n=344)  (n=153) 

2012    2013    2014    2015    2016 
(n=136)  (n=127) (n=150)  (n=143)  (n=152) 



Isolation Rates of VRE among Enterococcus from  

Pigs and Chicken in Taiwan, 2012-2016 
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• VRE 



• 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  

  

• Promote drug safety education for the general 
public 

FDA’s Strategies to Combat AMR 
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Establish the reimbursement regulations and restrictions for 
antimicrobials 

Review and audit claims for reimbursement of antimicrobials 

Survey and monitor indicators for antimicrobial use 

Establish incentives for hospitals with good ASP performance 

NHI’s Strategies to Combat AMR 
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 For patients with upper respiratory tract 

infections, antibiotics should not be used in 

patients with common cold or other viral 

respiratory tract infections. Antibiotics can 

be used only when there is evidence of 

bacteria infection, such as evidence of 

bacterial pharyngitis, bacterial bronchitis, 

bacterial sinusitis or bacterial otitis media. 

 

(Effective since 2001-02-01) 

Regulation of Antibiotic Usage for  

Patients with URI in NHI 
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Proportion of Patient-visits Prescribed with 

Antibiotics in Patients with Diagnosis of URI 
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Proportion of URI Patients in OPD Prescribed 

with Antibiotics, Jan 2000 ~ Dec 2003 
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Erythromycin Resistance in 

Group A Streptococcus 
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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; 2004-2010, TSAR  

Intervention 



Ampicillin Resistance in 

Haemophilus influenzae 
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Intervention 

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; 2004-2010, TSAR  



  

  

    

CDC’s Framework to Combat AMR 
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National 

Level 

( CDC ) 

Local Level 

(Health 

Departments) 

Community 

Level 

 Formulate AMR policies and strategies  

 Establish a national advisory committee 

 Promote cross-sectoral cooperation 

 Designate qualified and dedicated staffs 

 Provide appropriate funds 

 Promote AMR related programs and policies 

 Evaluate ASP performance of healthcare facilities 

within their respective jurisdiction 

 Professional associations and societies: Join task force 

in promoting AMR strategies 

 Healthcare facilities: Comply with related laws and 

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  

Improve awareness and knowledge of AMR through 
effective communication, education and training 

Promote cross-sectoral cooperation on containing AMR 

CDC’s Strategies to Combat AMR 
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AMR surveillance mechanisms  

National Data Bank 
 

Standardized 
laboratory surveillance 

of AMR 

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 

Multi-channel Surveillance Mechanisms  
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AMR Surveillance through TNIS 

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. 
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 Hospitals report individual lab test 

data of clinical isolates to 

Antimicrobial Usage and Resistance 

(AUR) Module within the TNIS 

system. 



Antimicrobial Use and Resistance (AUR) 

Surveillance System in Taiwan  

Adapted from: US CDC’s National Healthcare Safety Network (NHSN) Patient Safety Component Manual 

TNIS 
(DB) 

BO (DB) 

NIDSS (AP) 

Temp DB 

EDI Fire wall Hospital 

Hospital Fire wall 

Automatic exchange 

Manual upload 

TNIS 

HAI AUR 
surveillance 

system 

Data input 

Data visualization and 
interactive interface 

Data process 

Antimicrobial use (AU) 

NHIA 

Antimicrobial resistance (AR) 

AUR surveillance system 



National AMR Reports 
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The percentage of MRSA in healthcare-associated S. aureus  infections ICUs 



International Comparison of Antimicrobial Consumption 
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Outpatient DDD per 1000 inhabitants and per day, 2015 

ranking：5/29 

Source: European Centre for Disease Prevention and Control. Antimicrobial 
consumption 2015. In: ECDC. Annual epidemiological report for 2015 



International Comparison of Antimicrobial Consumption 
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Inpatient DDD per 1000 inhabitants and per day, 2015 

ranking：18/24 

Source: European Centre for Disease Prevention and Control. Antimicrobial 
consumption 2015. In: ECDC. Annual epidemiological report for 2015 



International Comparison of Antimicrobial Consumption 
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Contry 

Nationwide DDD per 1000 inhabitants and per day, 2015 

(Outpatient + Inpatient) 

ranking：6/26 

Source: European Centre for Disease Prevention and Control. Antimicrobial 
consumption 2015. In: ECDC. Annual epidemiological report for 2015 



Special Project Supported by  

Taiwan CDC for ASP in Hospitals 

 Initiated in 2013  

 Set up a coordination center 

 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 

 Set up components of ASP which can be appl

ied in Taiwan hospitals 

 Recruit hospitals as Demonstration Centers 
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Structure for ASP in Taiwan 

 

 

Coordination 
Center 

Demo 
Center 

Participating 
Hospitals 

Steering 

Committee 

7 Hospitals 

54 Hospitals (2014) 

73 Hospitals (2015) 



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 

AMR-related Hospital Audits  
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Standard 3.1 Standard 3.2 Standard 3.3 
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A total of 224 hospitals 

were evaluated in 

2017. 



Education for Healthcare Workers 
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Posters for Hospital Use 
(Goals and Strategies of ASP) 
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e-Learning Materials for Healthcare Workers 
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AMR Awareness and Education  

Identification, treatment & infection 
control of common infections 

Rational use of antibiotics 

Healthcare workers’ respective roles 
and responsibilities in ASP 

Infection control of MDROs 

Laboratory diagnosis of infections  
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For Healthcare Workers 

Guidebooks on CDC website E-learning courses on CDC website 



Education for Patients and Community 

33 



AMR Awareness and Education  
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For General Public 

Taiwan CDC has initiated “World 

Antibiotic Awareness Week” and 

encouraged general public to 

respond by signing the pledge 

online. 

I declare,  

Only use antibiotics when prescribed by a 
certified health professional and follow 
medical advice to complete the medication. 

Prevent the spread of pathogens by regularly 
washing hands. 

Encourage my family and friends to use 
antibiotics appropriately.  

Date  

Name 
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AMR International Comparison(1) 

• Third generation cephalosporins-resistant Escherichia coli 

among blood and CSF isolates (clinical isolates / deduplicate ) 

Data source: Surveillance of antimicrobial resistance in Europe, 2017 
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AMR International Comparison(2) 

• Third generation cephalosporins-resistant Klebsiella pneumoniae 

among blood and CSF isolates (clinical isolates / deduplicate ) 

 

Data source: Surveillance of antimicrobial resistance in Europe, 2017 
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AMR International Comparison(3) 

• Carbapenems-resistant Klebsiella pneumoniae among blood 

and CSF isolates (clinical isolates / deduplicate ) 

 

Data source: Surveillance of antimicrobial resistance in Europe, 2017 



Rate of ESBL production amongst isolates of E. coli causing urinary tract 

infections (UTIs) and Intra-abdominal infection (IAI)  

0

10

20

30

40

50

60

70

80

90

100

Thailand
(87|2)

Vietnam
(384|4)

India
(283|4)

Malaysia
(68|1)

Asia/Pacific
(2171|33)

Korea
(154|2)

Philippines
(119|2)

Taiwan
(458|8)

Singapore
(66|1)

Australia/NZ
(552|9)

%
 E

SB
L+

 (9
5

%
 C

I)

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

Asia/Pacific, 2016 (IAI+UTI)

AMR International Comparison(4) 

Data from Study for Monitoring Antimicrobial Resistance Trends (SMART)  
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Year 2016 

**ESBL: Extended-spectrum β-lactamases 



Rate of ESBL production amongst isolates of K. pneumoniae causing 

urinary tract infections (UTIs) and Intra-abdominal infection (IAI)  
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AMR International Comparison(5) 

Data from Study for Monitoring Antimicrobial Resistance Trends (SMART)  
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Year 2016 

**ESBL: Extended-spectrum β-lactamases 

Taiwan 



“Taiwan nosocomial infections 

surveillance (TNIS) system”  

renew in 2007 

National Hand Hygiene 

Improvement Program 

(2010-2011) 

National Invasive Devices Care  

Bundle Program (2013-2017) 

National Antibiotic Stewardship 

Program (2013-now) 

Outcome of Infection Prevention and Control 

(Healthcare-associated Infections) 
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National AUR Surveillance 

System (2016-now)  

39.3% 



Infection Density of HAI in ICU  
(2007-2018) 

HAI: Healthcare-associated infection 
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  54.2% 



Infection Density of HA-CRAB in ICU 
(2007-2018) 

CRAB: Carbapenem-resistant Acinetobacter baumannii  
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  55.7% 



Infection Density of HA-MRSA in ICU 
(2007-2018) 

MRSA: Methicillin-resistant Staphylococcus aureus 
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  80.3% 



 AMR surveillance 

 Epidemiological study (molecular epi) 

 Resistant mechanism 

 Treatment of resistant bacteria infection 

 Infection control of MDRO bacteria 

 Relationship of AMR in human and animal 

Research of AMR in Taiwan 
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Carbapenem resistance of healthcare-associated 
K. pneumoniae infections in the ICUs of  

medical centers and regional hospitals, 2007~2018 

Data downloaded at 2019/10/07 



Vancomycin resistance of healthcare-associated 
Enterococcus infections in the ICUs of  

medical centers and regional hospitals, 2007~2018 

Data downloaded at 2019/10/07 
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 CRAB %  among healthcare-associated A. baumannii  infections in  
ICUs of medical centers and regional hospitals, 2003~2018 

 

Data downloaded at 2019/10/07 



Annual consumption of broad spectrum  

antibiotics in Taiwan (DDDs) 
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CRAB Surveillance in ICUs of  

Medical Centers and Regional Hospitals- by region 



Relationship of Carbapenem  

Consumption and CRAB% 

hospital-wide inpatient carbapenem use 
(DDDs per 1000 patient-days)
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Su CH, et al: PLoS ONE 2012;7:e37788 












































