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臨床場景(clinical scenario)分析

 病人基本資料：
 30 y/o man without underlying disease

 主訴/相關症狀/PE/Lab/image：
 No fever, general condition well recently
 Will go to 西藏for traveling
 No experience for traveling to high-altitude 

mountain
 診斷

 Ask for Prevention for acute mountain sickness
 治療

 Acetazolimide 125mg BID, 24hr before and 
continuing for 1-2 day once reaching the 
highest altitude 



提出background questions

 What is Acute Mountain Sickness
 How to treat Acute Mountain Sickness
 How to prevent Acute Mountain Sickness



What is Acute Mountain Sickness
 AMS diagnosis 

 typical symptoms
 who lives at low altitude
 recently ascended to high altitude (generally over 

2000 m).
 headache and at least 1 other symptom of 

anorexia, fatigue, insomnia, or dizziness 
 If untreated, advanced AMS may progress to 

its end-stage expression as high altitude 
cerebral edema



Treatment of Acute Mountain Sickness
 General approach 

 Mild illness can be treated conservatively
 Moderate to severe symptoms may require 

medication, supplemental oxygen, and 
occasionally descent. 



Prevention
 Ascending at a slower rate 
 Prophylaxis

 Acetazolamide is the drug of choice 
 Dexamethasone 

 when acetazolamide is not tolerated and in special 
circumstances. 



 Acetazolamide
 carbonic anhydrase (CA) inhibitor 
 works by a number of mechanisms to accelerate 

acclimatization and ameliorate hypoxia 
 disinhibiting the central chemoreceptors 

 stimulates ventilation, which rapidly improves oxygenation 
 maintains oxygenation during sleep and prevents 

periods of extreme hypoxemia 
 diminishes nocturnal antidiuretic hormone (ADH) 

secretion and cerebrospinal fluid production and volume, 
and possibly lowers intracranial pressure 



提出foreground questions 及
提出此問題的理由
問題描述及提出此問題的理由：病人即將前往西藏旅遊，已建
議Acetazolamide為目前最佳預防用藥，病人仍會擔心高山症的發
作。希望能了解更多對於高山症發作以及其症狀的預防性的用藥
治療。

P: 30 y/o male person without underlying 
disease, ask for prevention of AMS

I: Other medication for prevention

C: Acetalozamide

O: symptoms of high altitude sickness 

T: Not defined
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搜尋summary 

• Key word: Acute Mountain Sickness



搜尋到的文章標題
• Title:

o Acute mountain sickness and high altitude 
cerebral edema



搜尋到的文章內容

 Nonsteroidal antiinflammatory medications 
(NSAIDs)
 Both aspirin and ibuprofen have been shown to 

prevent headache on ascent to high altitude. Since 
headache is the cardinal symptom of AMS, and required 
for the research definition of the disease, it follows that 
these agents “prevent” AMS. 

 For those going to moderate altitude (ie, below 3500 
m), aspirin or ibuprofen may be useful agents. 
However, it remains unclear whether these 
medications would be useful as prophylaxis, or 
treatment, in high-risk situations (ie, rapid ascent to 
very high or extreme altitude). The limitations of trials 
involving NSAIDs make such determinations difficult.



將summary搜尋的結果應用到我的病人

 NSAID類的藥物對於高山症的頭痛是有治療效果；
對於可能做為高山症的預防用藥，需要進一步再
評估。



搜尋Synopses

• Key word: Acute Mountain Sickness



搜尋到的文章標題

Not available use



搜尋synthesis 

• Key word: Acute Mountain Sickness



搜尋到的文章標題

Not available use



搜尋study

• Key word: Acute mountain sickness, 
Ibuprofen



搜尋到的文章標題

WILDERNESS & ENVIRONMENTAL MEDICINE, 21, 236–243 (2010)



搜尋到的文章內容

 Objective
 a prospective, double-blind, randomized, 

placebo-controlled trial in the Nepal Himalaya 
designed to compare the effectiveness of 
ibuprofen and acetazolamide for the prevention 
of HAH.



 Methods
 343 healthy western trekkers were recruited at 

altitudes of 4280 m and 4358 m 
 assigned to receive ibuprofen 600 mg, 

acetazolamide 85 mg, or placebo 3 times daily
before continued ascent to 4928 m.

 Outcome measures included headache 
incidence and severity, AMS incidence and 
severity on the Lake Louise AMS Questionnaire
(LLQ), and visual analog scale (VAS).



 Inclusion criteria 
 specified healthy non-Nepali males and females 18 to 65 

years of age
 traveling directly between the baseline villages of 

Pheriche or Dingboche (4280 m and 4358 m, 
respectively) and the endpoint in Lobuje (4928 m). 

 Exclusion
 Had any headache, diagnosis of AMS
 signs or symptoms of a substantial acute infection
 had slept above 4500 m
 had taken any NSAIDs or acetazolamide within 1 day or 

3 days prior to enrollment, respectively.





 Results
 265 of 343 subjects completed the trial.
 HAH incidence 

 similar when treated with acetazolamide (27.1%) or 
ibuprofen (27.5%; P:0.95); 

 both agents were significantly more effective than 
placebo (45.3%; P:0.01).

 AMS incidence
 similar when treated with acetazolamide (18.8%) or 

ibuprofen (13.7%; P .34), 
 both agents were significantly more effective than 

placebo (28.6%; P:0.03). 



 In fully compliant participants: 
 moderate or severe headache incidence was similar 

when treated with acetazolamide (3.8%) or ibuprofen 
(4.7%; P.79), 

 both agents were significantly more effective than 
placebo (13.5%; P:0.03).







Limitations of the Study

 First
 participants had already been exposed to 

significant altitudes for several days prior to 
baseline enrollment (4280 or 4358 m)

 these results cannot necessarily be applied to 
other high altitude trekking environments
 where ascent rate, demographics, and final elevation 

may differ. 



 Second
 Participants in all groups were equally likely to 

drop out of the study
 Third

 Increased sample sizes would permit more 
power to identify small differences between 
the treatments, should they exist.



 Conclusions
 Ibuprofen and acetazolamide were similarly 

effective in preventing HAH. 
 Ibuprofen was similar to acetazolamide in 

preventing symptoms of AMS
 an interesting finding that implies a potentially new 

approach to prevention of cerebral forms of acute 
altitude illness.



Appraisal



LEVEL OF EVIDENCE



Item AAMPICOT for therapy- Criteria Comments(評論並說明你的根據)

Answer 此文獻有沒有回答我的問題 有，這篇Paper比較Acetazolamide和Ibuprofen在AMS
和Headache方面治療的效果

Authors 作者群是這領域的專家嗎？ 是

有沒有利益衝突？ 沒有，No potential conflicts of interest relevant to this 
article were reported

Method 本文獻研究設計是屬於以下那一類
SR,RCT,Cohort,Case-contro,Case 
series or report,Expert opinion

是 Prospective, Double-Blind, Randomized, placebo-
controlled 

Population 取樣是否為隨機取樣？ 是

取的樣本是否具代表性？其特性是否
接近我的病人？

是

分組是否是隨機分組？ 是

分組是否採用盲法？ 是

Intervention 給予實驗組的處置是否描述清楚，並
且是臨床可行的？

是

Comparison 給予對照組的處置是否描述清楚，
並且是臨床可行的？各種可能比
較皆有了？

是



Outcome 測量了那些結果？是否用客觀的方式測量？請問
NNT,NNH各是多少？

1. headache incidence- (LLQ)
Lake Louise AMS Questionnaire

2. headache severity by
Visual Analog Scale (VAS)
3. Pulse oximetry
4. NNT= 5.5 (HAH)
5. NNT= 8.1 (AMS)

這些結果是否有統計學上的重要性？ 是

這些結果是否有臨床上的重要性？ 是

是否呈現結果的「數值」，「p值」，「信賴區
間」，「檢力」？

只有呈現數值和P值

是ITT analysis還是PP analysis ITT analysis

Time 測量結果的時間點是否合宜？ 是，追蹤登山至endopoint隔天早上

追蹤時間是否夠長？ 無後續追蹤

文獻發表時間？
2010 Sep



實證醫學結果小結

 對於高山症頭痛的預防除了使用acetalozamide
之外，使用Ibuprofen有類似的效果

 高山症的預防上，Ibuprofen有和
acetalozamide類似的效果，但確定機轉仍未明



將EBM結果應用到病人身上



Compare the clinical question with 
the article’s question

Clinical question Article’s question

P: health male P: Heath people

I: other treatment I: Ibuprofen

C: Acetalozamide C: acetalozamide

O: symptoms of high 
altitude sickness

O: symptoms of HAH, AMS

T: not defined T: after the endpoint



醫療現況 病人意願

目前第一線預防藥物仍為
Acetazolamide。其它藥物的
預防效果仍繼續研究中。

即使知道Acetazolamide為目
前第一線預防用藥，病人會擔
心高山症的發作。希望能了解
更多預防性的用藥。

生活品質 社會脈絡

要對於高山症的症狀了解，並
使用預防性藥物，如果有任何
不舒服，立刻下山送醫治療。

台灣登山人口日益增多，2500
公尺以上的高山亦不少，需對
高山症的預防治療需有相當程
度的了解。



總結

 目前第一線預防用藥物仍是使用Acetazolamide。
Ibuprofen仍在研究之中。

 病人會擔心高山症的發作。衛教病人高山症的症
狀以及治療方式。如有嚴重症狀須立刻送醫治療，
仍是不變的原則。



Audit（自我評估）



在「提出臨床問題」方面的自我
評估

 我提出的問題是否具有臨床重要性？
有，目前高山旅遊的人口越來越多

 我是否明確的陳述了我的問題？

 我的foreground question 是否可以清楚的寫成PICO？是
 我的background question是否包括what, when, how, 

who等字根？有

 我是否清楚的知道自己問題的定位？（亦即可以定位
自己的問題是屬於診斷上的、治療上的、預後上的或
流行病學上的），並據以提出問題？知道

 對於無法立刻回答的問題，我是否有任何方式將問題
紀錄起來以備將來有空時再找答案？有



在「搜尋最佳證據」方面的自我
評估

 我是否已盡全力搜尋？有
 我是否知道我的問題的最佳證據來源？知道
 我是否從大量的資料庫來搜尋答案？是
 我工作環境的軟硬體設備是否能支援我在遇到問題時

進行立即的搜尋？是
 我是否在搜尋上愈來愈熟練了？是
 我會使用「斷字」、布林邏輯、同義詞、MeSH term，

限制（limiters)等方法來搜尋？較生疏
 我的搜尋比起圖書館人員或其他對於提供病人最新最

好醫療有熱情的同事如何？搜尋的技巧仍然很不純熟，
需要多加練習



關於「嚴格評讀文獻」方面的自
我評估

 我是否盡全力做評讀了？是

 我是否了解Number need to treat 的意義？是

 我是否了解Likelihood Ratios的意義？是

 我是否了解worksheet每一項的意義？是

 評讀後，我是否做出了結論？是



關於「應用到病人身上」的自我評
估

 我是否將搜尋到的最佳證據應用到我的臨床工作中？
是

 我是否能將搜尋到的結論如NNT,LR用病人聽得懂的方
式解釋給病人聽？可

 當搜尋到的最佳證據與實際臨床作為不同時，我如何
解釋？須考量當下的治療方式並且評估病人條件是否
能夠使用最佳證據的治療。每一項治療的必須以病人
目前身體狀況去進行評估是否合宜。



改變「醫療行為」的自我評估

 當最佳證據顯示目前臨床策略需改變時，我是
否遭遇任何阻止改變的阻力？

未知

 我是否因此搜尋結果而改變了原來的治療策略？
做了那些改變？
會參考搜尋的結果，並評估這項治療對病人是
否有明顯幫助。



效率評估

 這篇報告，我總共花了多少時間？
十幾個小時。

 我是否覺得這個進行實證醫學的過程是值得的？
值得，對查詢EBM有概念多了。

 我還有那些問題或建議？技巧尚待加強。



Thank You



•1. Commercial pharmaceutical  
grade acetazolamide and 

ibuprofen were packed in visually 
identical capsules

•2. Study medications were 
randomized via  
computer generated code.

1. Interviewers gathered 
demographics, ascent profile data, 
LLQ, VAS, and pulse oximetry

2. randomized in a double-blind fashion  
to receive 3 times daily dosing of 
placebo, ibuprofen 600 mg,  
acetazolamide 85 mg



1. VAS and LLQ scores were 
self-reported the night of 
arrival and the morning after 
arrival, at which point the 
study was complete

2. Endpoint data collection 
represents morning-after-
arrival data to emphasize 
specificity in the diagnosis of 
HAH and AMS 



1. primary outcome measure
- headache incidence at the study 

endpoint as calculated on the Lake 
Louise AMS Questionnaire (LLQ)

2. secondary endpoint included 
evaluation of headache severity by 
Visual Analog Scale (VAS)

3. Pulse oximetry (Nonin Medical 
Products, Minneapolis, MN)



1. No significant difference 
between treatments in 
preventing HAH incidence 
(acetazolamide 27.1%, 
ibuprofen 27.5%; P:0.95)

2. Combining treatment group   
revealed a decrease in 

HAH  incidence when 
compared to placebo at 
45.3% (P: 0.01)

- NNT: 5.5

3. combined groups were 
efficacious in prevention of 
AMS incidence 
(acetazolamide 18.8%, 
ibuprofen 13.7%, placebo 
28.6%, P:0.03) ; NNT: 8.1. 


