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過去發表
真實世界數據 之應用
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促進健康 產業技術革新 減少不平等
循環經濟

減少資源利用 減少碳排 夥伴關係

真實世界證據 取代 橋接性臨床試驗 （Bridging RCT）



臨床試驗 真實世界

實驗性研究
理想環境
篩選過的族群
樣本小
觀察時間短
非常昂貴 (A咖)
為了取得許可證

觀察性研究
真實情境 (複雜且不完美)

真實病人 (老人小孩孕婦)

樣本大
觀察時間長
相對便宜有效率 (小咖)
不是為了取得許可證

Credit: 黃暐晴
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當主編收到稿件時

觀察性研究
(observational study)

本圖截取自網路作家聞氫哥

實驗性研究
(experimental study)

因果推論



Source: Spurious Correlations
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Bradford Hill criteria
Strength 強度 Effect size; the larger the association, the more likely that it is 

causal.

Consistency 一致性 Consistent findings observed by different persons in different 
places with different samples.

Specificity 特異性 The more specific an association between a factor and an effect is, 
the bigger the probability of a causal relationship.

Temporality 時序性 The effect has to occur after the cause 

Biological gradient 生
物梯度

Dose-response; greater exposure should generally lead to greater 
incidence of the effect.

Plausibility 合理性 A plausible mechanism between cause and effect is helpful

Coherence 連貫性 Coherence between epidemiological and laboratory findings 
increases the likelihood of an effect.

Experiment 實驗 possible to appeal to experimental evidence.

Analogy 類比 The use of analogies or similarities between the observed 
association and any other associations.

Reversibility 可逆性 If the cause is deleted then the effect should attenuate as well.



Naranjo Score
項目 是 否 不知

1.此不良反應是否有研究報告確定? +1 0 0

2.此不良反應是否發生於服藥之後? +2 -1 0

3.當停藥或使用此藥之解藥，不良反應是否減輕? +1 0 0

4.停藥一段時間再重新使用該品項，同樣的不良反應是否再度發生? +2 -1 0

5.有沒有其他原因(此藥以外)可以引起同樣之不良反應? -1 +2 0

6.當給予安慰劑時，此項不良反應是否會再度發生? -1 +1 0

7.此藥物的血中濃度是否達到中毒劑量? +1 0 0

8.對此病人而言，藥物劑量與不良反應的程度是否成正向關係? +1 0 0

9.病人過去對同樣或類似藥物是否也產生同樣的不良反應 +1 0 0

10.此項不良反應是否有客觀的證據? +1 0 0

總分: 分

☐ ≧ 9分，確定☐ 5 - 8分，極可能☐︎ 1 - 4分，可能☐ ≦ 0分，存疑

Temporality

Reversibility

Specificity

Biological gradient

Analogy

Strength

Plausibility

Coherence

Experiment

Consistency 



相關性 或 因果關係
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Protopathic bias (倒果為因)

“If a particular treatment or exposure was started, stopped, or 
otherwise changed because of the baseline manifestation caused by a 
disease or other outcome event.” – Feinstein 1985

CancerNSAIDs MortalityMorphine

Confounding by indication (適應症干擾)

“arises from the fact that individuals who are prescribed a medication 
are inherently different from those who do not take the drug, because 
they are taking the drug for a reason...”

Disease
真凶

真凶 嫌疑犯嫌疑犯

病人在使用藥物之前的風險已經很高了



Example 1

精神科藥物是否會增加跌倒風險



BMJ 2021;374:n1925 (IF 107.7)
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Major neurocognitive 
disorders (dementia)

• Learning and memory
• Language
• Executive function
• Complex attention
• Perceptual-motor
• Social cognition

Cholinesterase inhibitor 
 Donepezil, rivastigmine, galantamine

Neuropsychiatric symptoms
(BPSD)

• Perception
• Thought content
• Mood
• Behavior

 Antipsychotics
haloperidol

risperidone, aripiprazole, quetiapine

BMJ. 2015 Mar 2;350:h369.; Ther Adv Neurol Disord. 2017 Aug; 10(8): 297–309.

研究背景 – 藥物

學生 王馨敏的投影片
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EPS: Extrapyramidal symptoms 1. uptodate
2. J Am Geriatr Soc. 2011 Jun; 59(6): 1019–1031.
3. http://www.accessdata.fda.gov/drugsatfda_doc

s/label/2017/020639s065lbl.pdf

ChEIs

APs 

Syncope

(Parasympathomimetic)

Falls

藥物引起跌倒的假說

Sedation

(Antihistaminic)

Orthostatic hypotension

(α-adrenergic blockade)

EPS

(Antidopaminergic)

Prolactin elevation

(Antidopaminergic)

Blurred vision 

(Antimuscarinic/

Anticholinergic) 

Fractures 

Neurocognitive 
disorders & 

Neuropsychiatric 
symptoms

http://www.accessdata.fda.gov/drugsatfda_docs/label/2017/020639s065lbl.pdf
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用時序來證明適應症干擾
Self-controlled case series (SCCS) 



#1

#2

#3

#4

#5

Event

Event

Event

Population at risk:
#1: 5 person-years

#2: 5 person-years

#3: 4 person-years

#4: 3 person-years

#5: 4 person-years

Total= 5+5+4+3+4
=21 person-years

Events = 3

Incidence rate=3/21*1,000 =
142 per 1,000 person-years

1 2 3 4 5

Years

#6

#7

#8

#9

#10

Event

Population at risk:
#1: 5 person-years

#2: 5 person-years

#3: 2 person-years

#4: 1 person-years

#5: 1 person-years

Total= 5+5+2+1+1
=14 person-years

Events = 3

Incidence rate=3/14*1,000 =
214 per 1,000 person-years

Incidence rate ratio =142/214 = 0.66

Treatment group

Non-treatment group

Cohort study 

Event

Event
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Unexposed period:
#1: 3 person-days

#2: 6 person-days

#3: 2 person-days

#4: 5 person-days

#5: 3 person-days

Total= 3+6+2+5+3
=19 person-days

Incidence rate=3/19*1,000 =
158 per 1,000 person-days

Exposed period:
#1: 3 person-days

#2: 3 person-days

#3: 3 person-days

#4: 3 person-days

#5: 3 person-days

Total= 3+3+3+3+3
=15 person-days Events = 3

Incidence rate=3/15*1,000 =
200 per 1,000 person-days

Self-controlled case series (SCCS) 

Incidence rate ratio =200/158 = 1.27

Events = 3



病人在吃藥之前的風險已經很高了?



Increased risk?
Reduced risk?

病人在吃藥之前的風險已經很高 (約6.17倍)



假設不同情境之下
這些證據都還是一致的?





Example 2

高齡族群多重用藥問題
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BMJ 2023;382:e076045 



Hot as a hare
(像野兔一樣高熱)→體溫上升

Red as a beet
(像甜菜一樣泛紅)→皮下微血管擴張

Dry as a bone
(像骨頭一樣乾燥)→口乾、皮膚乾燥

Blind as a bat
(像蝙蝠一樣盲目)→視力模糊

Mad as a hatter
(像帽匠一樣瘋狂)→譫妄

Bloated as a toad
(像蟾蜍一樣腹脹)→便祕

Full as a flask
(像燒瓶一樣填滿)→尿滯留

The heart runs alone
(心臟自己在奔跑)→心跳過速
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抗膽鹼作用:



• Polypharmacy has been associated with various unintended clinical 
consequences, with a prevalence reported to be as high as 90% in older adults.

• Drugs with anticholinergic activity are among the most commonly prescribed 
drugs in older adults with polypharmacy.

• Anticholinergic activity is not the main intended effect and is often considered a 
side effect. As a result, clinicians might prescribe these drugs without taking into 
account their anticholinergic activity. 

• Anticholinergic burden refers to the cumulative adverse effect of several drugs 
with anticholinergic activity.
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Anticholinergic burden and acute cardiovascular events

• Biological plausibility: anticholinergic activity has pro-arrhythmic and pro-
ischaemic effects that can lead to tachyarrhythmias and increased oxygen 
requirements.

• The onset of anticholinergic effects can be rapid after taking a drug, which 
increases the likelihood of acute cardiovascular events. 

• Research is needed examining the risk of acute cardiovascular events in 
the light of recently increased anticholinergic burden. 
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Introduction
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Case-control vs Case-Crossover (CCO) (outcome 

anchored)

BMJMED 2022;1:e000214.



30



31



32

Analyses
Odds ratio (95% CI)

1-2 vs. 0 ≥3 vs. 0 ≥3 vs. 1-2

Case crossover analysis 1.83 (1.80 to 1.86) 2.93 (2.89 to 2.98) 1.60 (1.57 to 1.63)

Protopathic bias
A clinician might prescribe drugs (such as antivertigo drugs for dizziness) 
symptoms of cardiovascular events before a confirmed diagnosis, making 
challenging to infer a causal relation or even leading to reverse causality 
drug use and outcomes (that is, protopathic bias).
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問題一: 群體趨勢
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問題二: 個體趨勢
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CCTC 變成主分析
同時校正了群體與個體趨勢

現在的案例

未來的案例
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改變主分析

Introduction
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有匹配到
future case 
的病人
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假設不同情境之下
這些證據都還是一致的?



42
臨床意義 研究意義

藥物機轉上解釋得通

有過去的文獻指出類似
的結果

藥物的效果可能很快

研究需要注意因果關係
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the National Health Insurance Database 
is not perfect

Internal  validity 
threats 

External  validity
threats  

No underlying
biological information



缺口就是光的入口



46

群體健康數據中心
Population Health Data Center (PHD center)
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Clinical Epidemiology 2023:15 1241–1252 
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Nat Med (2024). 
https://doi.org/10.1038/s41591-024-02917-8

Impact factor = 82



傳統世代研究設計
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改良後 手足對照研究: 控制了家族, 環境, 基因等因子
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Conclusion 無法測量的干擾因子

BMJ 2021;374:n1925 BMJ 2023;382:e076045

倒果為因

適應症干擾



看似一個代數問題 其實是一個幾何問題
<<嫌疑犯X的獻身>>
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湯川學 石神哲哉
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校正了群體趨勢

校正了群體與個體趨勢

如果CCTC同時校正了群體與個體趨勢

比較 CCTC and CTC
就知道哪一個是影響主因

如果CTC校正了群體趨勢
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Multiple database study
(claims data + EHR + registry)

Multi-country study
(racial and ethnic difference)

Translational research 
(basic + clinical study)

More comprehensive analysis to
prompt identification of medical 

products’ effects

Single country, single database 
clinical study 

Internal  validity

External  validity 

underlying
biological information

Developing Data Protective Analytical Approaches 
for combination of Medical Big Data with Small 
Validation (107-2320-B-006 -070 –MY3; 2018-2021)

Establishment of Research Models for International
Multi-database Pharmacoepidemiologic Studies (106-

2320-B-006 -025 - MY2; 2016-2018)



56



Example 1

白內障手術 與 眼睛中風



58Am J Ophthalmol 2024;268: 143–154
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手術組的
回診次數較高



Conclusions
Cataract surgery was associated with an increased risk of retinal vascular occlusion; however, this
association may be attributable to detection bias. The findings suggested fundoscopic examination
before cataract surgery is important to confirm patients’ underlying disease and to avoid unnecessary
postoperative arguments about spurious associations.

手術造成RVO

回診次數高

RVO導致
病人去開白內障


