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Curtesy from Carl Morrow, Paris, IUATLD 2013 
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Taiwan TB Incidence Rate
2005-2018

6

0

10

20

30

40

50

60

70

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000



7

8



9

18.99
%

8.03%

12.32%

19.52%



11

Developing of LTBI Policy in Taiwan

2008

2012

2015

2016

2017

2019

2018

Target contacts aged <13 years first

Expansion of LTBI treatment targets: >13 years to birth 
cohort after year 1986 in household, school & congregate 
settings

Providing IGRA (>=5 years) and LTBI treatment (3HP) for 
all contacts of S(+) and C(+) cases

Catch-up program for all contacts; LTBI Dx & Tx pilot 
projects among high risk population

Providing IGRA & LTBI treatment for 
household contacts and contacts with 
comorbidities exposed to S(-) and C(+) 
cases
LTBI campaign for health care workers in 
community and hospital 
TB and LTBI control pilot program in long-
term care facilities

Providing IGRA & LTBI treatment for contacts
of all age groups ( in 6 counties/ cities)

Test and Treat –

[12]



<15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

<15 3.5 3.5 3.3 4 3.2 2.6 3.3 2.2 2.7 2.2 1.5 1.7 1.6

15-19 22.7 21.7 19.9 17.5 20.2 17.7 17.5 14.6 14.9 15.6 10.2 9.5 9.2

20-24 31 27.9 26.5 28.4 22 21.8 23 19.9 19.1 15.4 12.9 13 12.3

25-29 33.2 26.9 26.4 27.3 23.3 24.2 20 19 17 16 15.3 11.9 12.5

30-34 34.9 29.6 26.3 26.2 22.2 22.1 22.3 20.1 19.3 18.9 14.7 14.9 12.8

35-39 35.1 32 31 31.2 27.1 25.2 25.3 23.8 23 20.2 16.9 15 15.9

40-44 45.5 40.3 38.6 37.5 31.6 31.7 29.1 28.8 27.6 24.3 20.1 18.3 19.0

45-49 56 51.4 48.5 44.3 40 39.1 38.2 37.2 33.8 31.9 27.6 26.4 24.1

50-54 72.8 64.8 58.8 55.9 52.7 50.9 47.9 47.8 42.2 42.4 37.7 36.9 35.2

55-59 98.3 95.5 83 73.4 69.9 66.2 61.9 58.1 53.3 53 47.8 47.1 45.3

60-64 131.2 110.8 110 102.9 92.2 93.7 82.8 86.6 67.2 69.8 69.6 61.5 54.8

65 385 356.5 323 314 291.3 283.1 263.5 250.5 230.9 220 208.3 191.3 173.4

• Characteristics of Bio-aerosols
• Control of airborne infection (environmental aspect)
• Congregate settings were high risk populations 

are 
• Confused issues
• Regulations and standards
• Collaboration between inter-departments
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Characteristics of Bio-aerosols 
overview

Chad J. Roy el., “Airborne Transmission of Communicable Infection--The 
Elusive Pathway”, New England Journal of Medicine, 350;17 (2004)
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Characteristics of Bio-aerosols 
moving characteristics of aerosols

0-0.1μm

0.1-0.3μm

0.3-3μm

>3μm

• 0-0.3μm: random movement

• 0.3-3μm: controlled by airflow

• 3-30μm: gravitational settling

• >30μm: visible by naked eyes

erosols

-0.1μm
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Control of 
airborne infection

Exposure time

Number of 
infections sources

Generation rates 
of infectious 
aerosols

Rate at which 
person get  air by 

breathing

Particle removal 
rate

Number of exposed 
persons

(environmental aspect)
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Infection risk and ventilation rate
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Three principles for infection control

• Administrative measures
• Environmental controls
• Use of respiratory protective equipment
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e equipment
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Bad Experience for PPE

• There is discomfort of using respiratory 
protective equipment for both health care 
workers and patients

24http://masteraccount.deviantart.com/art/Sandy-Cheeks-in-N95-Mask-268686277



Natural  vs. mechanical ventilation

• Stabilize
– Criteria

• Environmental 
– Urban vs rural 
– Temperature

• Energy consumption

http://coolvent.mit.edu/intro-to-natural-ventilation/basics-of-natural-ventilation/
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Example of cooperation
Negative Pressure Isolation Zone  

Discharge speed shall be great 
enough to break through 
Recirculation Layer

air filtering unit 
and pressure 
drop monitor

guided airflow in 
patient room

Preserved 
leakage

A
nteroom Hallway

Boundary of 
Recirculation 
Layer

Native pressure: 8 pa
ACH: 6-12 26



Good example of airflow pattern
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Congregate settings were high 
risk populations are 
• Congregate settings 

– School
• Basement
• No window

– Long term care facility
• Recycle fan
• Split-Type Air-Conditioners

• High risk populations

– Elderly
• Nursing home
• Long term care facility

– Hospital

Common risks
� Crowded
� Long time shared
� Poor ventilation
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Classrooms in high-schools and colleges 

35

CO2
concentration in 
28 classrooms at 
the S building

• >=1000ppm: 89%
• < 1000ppm in 3 

because of <10 
students in the rooms

• This is the second set of 
surveillance data for 
CO2 concentration 
gathered after the 
outbreak => no 
improvement at all
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Psychiatric ward cases with group D genotype

2012 Aug.
Improved

2013 May
Quarterly  
Survey

2012 Mar
Ventilation Target 
set : ACH>4 for 

nursing home outbreak

TB
 c
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38http://www.cartoonsuccotash.com/2012/02/01/whats-in-the-basement/
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Confused issue 
ACH (Air Change rate per Hour)

• Source
– Fresh Air
– Recycle Air

• Measurement of flow rate
– Flow rate
– Velocity

• Flow pattern
– Well mix
– Shortcut
– Substitute
– Piston

�
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Measurement of flow rate

direct measurement (hood)         indirect measurement 
(rotary airflow meter) 
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Airflow shortcut shall be 
prevented to reduce 
operational cost of air-
conditioning system.
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Flow pattern 
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•
–

•
–
–
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• Environmental Protection Administration (EPA) 
• << The Indoor Air Quality Act >>, announced on Nov 

23, 2011 is an initiative aiming to improve indoor air 
quality and to protect public health.

• Enforcement Rules (along with a standard of indoor air 
quality and appropriate penalties) introduced on Nov. 
23, 2012

• A list of prioritized public spaces related to students 
and the elderly— such as public schools and 
gatherings, elderly-care facilities and hospitals—
announced in Jan 23, 2014 

• The list of second wave announced in 2017
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A collaboration 
between EPA 
and MOHW

The Taiwan CDC 
amended the standard 
for infection control in 
regards to Hospital 
inspection and 
evaluation for 2016 
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Challenges

•
•

•

52

http://www.glogster.com/nhutnibo/simpson-
poster/g-6lkp3mtkjrgbo6puaao8ca0
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