Critical Appraisal Topics Outline 
Title:  Hyperbaric oxygen has no effect for carbon monoxide poisoning
Clinical bottom line: 

	There is no statistically significant difference between HBO and NBO (OR 0.78; 95%confidence interval 0.54 to 1.12) for treating carbon monoxide poisoning patients.
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Three-part Clinical Question:
P: 40 y/o man had carbon monoxide intoxication with hypoxic encephalopathy
I: Hyper baric oxygen therapy 
C: Normal baric oxygen therapy 
O: HBOT is better than NBOT  
Type of Question: Therapy

Search Terms & Strategy: 
Database: Pubmed 

Search stratedy: 

#1 Search hyperbaric oxygen AND carbon monoxide poisoning AND randomized controlled trial=>37

#2 Search hyperbaric oxygen AND carbon monoxide poisoning AND systematic review 

=>109

#1 and #2 =>10

The Study:  Level of Evidence: 1a

1. Searched MEDLINE (1966-present), EMBASE (1980-present), and the Controlled Trials Register of the Cochrane Collaboration, supplemented by a manual review of bibliographies of identified articles and discussion with recognized content experts.

2. All randomized controlled trials involving non-pregnant adults acutely poisoned with carbon monoxide (regardless of severity), with adequate or unclear allocation concealment
3. Two reviewers independently extracted from each trial information on: the number of randomized patients, types of participants, the dose and duration of the intervention, and the prevalence of neurologic symptoms at follow-up
4. Seven randomized controlled trials of varying quality were identified; one was excluded because it did not evaluate clinical outcomes
The Evidence: 

1. The six trials enrolled a total of 1997 patients, of whom 1335 were randomized to either HBO or NBO and had outcomes recorded. The severity of CO poisoning, the treatment regimens, and outcome assessment varied significantly among trials
2. The pooled analysis of these six studies suggesting no statistically significant difference between HBO and NBO (OR 0.78; 95%confidence interval 0.54 to 1.12)
3. the methodologic and statistical heterogeneity of the six trials renders this analysis difficult to interpret
Comments:
1. The conclusions of one positive trial may have been influenced by failure to adjust for multiple hypothesis testing, while interpretation of the other positive trial is hampered by apparent changes in the primary outcome during the course of the trial. Additional research is needed to better define the role, if any, of HBO in the treatment of patients with carbon monoxide poisoning. This research question is ideally suited to a multi-center randomized controlled trial
2. 另外幾篇研究看法

1) Hyperbaric oxygen for carbon monoxide poisoning : a systematic review and critical analysis of the evidence. Toxicol Rev. 2005;24(2):75-92. Review
   Eight randomised controlled trials were identified. Two had no evaluable data and were      

   excluded. The remaining trials were of varying quality and two have been published only as 
   abstracts. The severity of CO poisoning varied among trials. At 1-month follow-up after 
   treatment, sequelae possibly related to CO poisoning were present in 242 of 761 patients 
   (36.1%) treated with NBO, compared with 259 of 718 patients (31.8%) treated with HBO
   We found empiric evidence of multiple biases that operated to inflate the benefit of HBO in two  

   positive trials. In contrast, the interpretation of negative trials was hampered by low rates of   

   follow-up, unusual interventions for control patients and inclusion of less severely poisoned 
   patients. 
   2) Hyperbaric or normobaric oxygen for acute carbon monoxide poisoning: a randomised controlled  

   clinical trial.Med J Aust. 1999 Mar 1;170(5):203-10. Review. 
   In this trial, in which both groups received high doses of oxygen, HBO therapy did not benefit, 
   and may have worsened, the outcome. We cannot recommend its use in CO poisoning
   3) Hyperbaric oxygen for acute carbon monoxide poisoning.   N Engl J Med. 2002 Oct 3;347(14):1057-67
   Three hyperbaric-oxygen treatments within a 24-hour period appeared to reduce the risk of  

   cognitive sequelae 6 weeks and 12 months after acute carbon monoxide poisoning
3. 若以本院狀況而言，因設備侷限，病人在一氧化碳中毒後若接上呼吸器，本院HBO設備無空間容納，加上健保給附條件限制，衡量EBM證據，本院一氧化碳中毒病人可先以100%FiO2治療，若有機會脫離呼吸器再以坐式高壓氧座艙治療，唯對於病情較輕患者，是否影響其神經學預後，仍需更多證據支持與臨床觀察
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