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終結結核策略 (End TB Strategy)

• 願景：A world free of TB
• 標的：在2015到2035年間

– 結核病發生率下降90%
– 結核病死亡人數減少95%
– 沒有家庭會因為結核病的影響，而面臨災難性的花費

(catastrophic costs)

• 根除結核(TB elimination)
– 在2050年：發生率小於百萬分之一





Post-2015 TB control targets

50% reduction

90% reduction
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11Reprinted from http://nidss.cdc.gov.tw/投影片來源：詹珮君醫師
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大哉問

• 2035終結結核，目標是否能達成？



下列何者對於台灣結核病發生率的下降最有
影響？

• 1. 接觸者檢查與預防性投藥

• 2. 將非接觸者之高風險對象納入預防性投藥

• 3. 高風險族群之主動個案發現(山地鄉, HIV, DM, 
ESRD, …)

• 4. 精進結核病患者之診療服務

• 5. 控制結核發病之危險因子，例如糖尿病

• 6. 其他
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結核病的自然史
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結核病的控制與預防
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結核病的控制與預防
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利用數理模型來預測與評估結核病防治成效

Impact of interventions

S F IsnL R

Isp

10009008007006005004003002001000

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

TIME

In
c

id
e

n
c

e

Incidence:1(3)
Incidence:2(6)
Incidence:3(9)
Incidence:4(12)

TB model structure and 
parameters

while making explicit assumptions

TB natural 
history

Country 
epidemiology

data

Characteristics
of interventions

TB program
data

Assumptions



Karel Styblo, MD (1921-1998)

• “Father of modern TB epidemiology” (Migliori et 
al, ERJ 2011)

• The “Styblo coefficient”: an incidence of 
50/100,000 smear(+) cases will generate 1% 
annual risk of infection

• The DOTS (Directly Observed Therapy, Short 
course) strategy 
– 70% detection rate and 85% cure rate
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不同介入措施對於結核疫情的影響：中國

Houben et al, Lancet Global Health 2016
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Houben et al, Lancet Global Health 2016

合併介入措施對於終結結核2025里程碑達成之影響

印度
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台灣結核疫情防治的數理模式研究

• Funding
– NHRI-EX103-10228PC

• 台大公衛學院

– 林先和

– 傅涵

– 辜鉅璋

• 疾病管制署

– 楊靖慧

– 陳昶勳

– 王貴鳳

– 許建邦

– 詹珮君

– 李品慧

– 盧珉如
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結核病數理模型

• Disease status
– Susceptible
– Latent

• fast, slow

– Active TB
• s(+), s(-), EPTB

– Recovered

• Consider age structure
EPTB 
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Fu et al, 2014



Age pattern in total population

Fu et al, 2014



Model calibration: TB prevalence

Fu et al, 2014



Model calibration: TB notification

Fu et al, 2014



考慮的防治措施

A. 接觸者預防性投藥

B. 縮短診斷與治療的延遲

C. 糖尿病患者血糖控制

Fu et al, 2014



A.接觸者預防性投藥

Scenario Description

A0. Baseline No coverage to contacts > 30 y/o

A1. Aggressive control Expansion to contacts at all ages 
with 80% coverage

A2. Moderate control Expansion to contacts at all ages 
with 40% coverage

*Assumptions for IPT:
Scale-up period: first three years 
DOPT rate: 90% (treatment success)
Protection of isoniazid: 90% (Hsu, 1984)

Fu et al, 2014



A. 接觸者預防性投藥

7.1%

10.2%

8.7%

Fu et al, 2014



所有潛伏感染者進行預防性投藥？

• Annual screening rate
– Each LTBI case is screened once within a year

Scenario Description

Baseline IPT in contacts < 30 y/o

Aggressive control Targeting general latent TB population

*Assumptions for IPT:
Scale-up period: first three years 
DOPT rate: 90% (treatment success)
Protection of isoniazid: 90% (Hsu, 1984)

Fu et al, 2014



所有潛伏感染者進行預防性投藥

82.1%

7.1%

Fu et al, 2014



B.縮短診斷與治療的延遲

Scenario Description

B0. Baseline Total delay: 3.4 months

B1. Aggressive control Delay time shortened from 3.4 to 2.0 
months

*Scale-up period: ten years 

Fu et al, 2014



B. 縮短延遲

8.4%

7.1%

Fu et al, 2014



C.糖尿病患者血糖控制

Scenario Description

C0. Baseline Current distribution of HbA1c (%)
<7: 35%; >7: 65% (Yu et al., 2013)

C1. Aggressive control HbA1c <7%: 85%

C2. Moderate control HbA1c <7%: 60%

*Assumptions for DM control:
Scale-up period: ten years 
Prevalence of DM unchanged

Fu et al, 2014



C.糖尿病患者血糖控制

7.1%

14.6%10.9%

Fu et al, 2014



不同介入政策的比較

18.5%

Fu et al, 2014



衛生福利部 2016



故事還沒結束

傅涵

辜鉅璋



• 隨著疫情的下降與趨緩，潛伏感染在結核病防治
的角色將愈形重要

• 針對高風險族群(包括接觸者)的篩檢與預防性投藥
是未來防疫政策之重點族群。但許多的發病個案
可能將來自於中低度風險但人數眾多的族群

• “最後一哩路”

結論
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謝謝聆聽，請多指教！

林先和

hsienho@gmail.com
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