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P 
•成年重症病人adult critically ill patients 

I 
•熱與濕交換器Heat and moisture exchangers (HMEs)  

C 
•加熱潮濕器heated humidifiers (HHs)  

O 

•人工呼吸道阻塞reporting artificial airway occlusion 

•肺炎pneumonia 

•死亡率 mortality  



Background 

•  to evaluate the effects of active heated 

humidifiers (HHs) and moisture exchangers 

(HMEs) in preventing  

– artificial airway occlusion  

– pneumonia  

– mortality  

• in adult critically ill patients 
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•      37°C, 44mg/L, 100% 

• 37°C, 

44mg/L 
• 40°C, 

44mg/L 

Heats up 3°C 
Unheated 

- 3°C 

Decrease  RH 

加熱潮濕器heated humidifiers (HHs)  
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熱與濕交換器Heat and moisture 
exchangers (HMEs) 人工鼻 

•有些濕化器具有過濾功能HEPA 



加熱潮濕器heated humidifiers (HHs)  

vs人工鼻exchangers (HMEs) 

項目 加熱潮濕器 價格 人工鼻 價格 

1.加熱座(重覆使用) 65000元 人工鼻 30元 

2.管路(重覆使用) 880元 拋棄式管路 50元 

3.加熱感溫線(重覆使用) 5700元 

4.管路內加熱線(重覆使用) 3850元 

5.蒸餾水 45元 

6.加熱潮濕器(拋棄式) 190元 

7.消毒(中高層次消毒) ??? 

更換
時間 

更換管路 
加熱潮濕器 

每7天 
每14天 

人工鼻 
拋棄式管路 

每2天 

HH：???元/每2天                             HME ：80元/每2天 





• We applied standard filters for the identification of RCTs using the 

MEDLINE and PUBMED search engines (from inception to June 2014), 

using English language restrictions.  

• search included the following keywords: heat and moisture exchangers, 

heated humidifiers, airway humidification, artificial humidification, artificial 

airway occlusion, mortality, pneumonia and humans and randomized clinical 

trial. 

評讀結果： □是 □否 v不清楚 



Heat and moisture exchangers (HMEs)and heated humidifiers (HHs) 

in adult critically ill patients: a systematic review, meta-analysis and 

meta-regression of randomized controlled trials 

RCT 



• Quality assessment of these studies included:  

(1) use of randomization sequence generation 

(2) reporting and type of allocation concealment 

 分派隱匿：保護隨機分派前的分派順序 

(3) blinding  

 維持盲性：保護隨機分派後的分派順序 

(4) reporting of incomplete outcome data  

(5) comparability of the groups at baseline  

• Quality assessment is reported in Additional file 1.  

• Two reviewers (MV and LB) independently used these criteria to 

evaluate trial quality.  

• We solved any possible disagreement by consensus in consultation 

with two other reviewers (GS and AE) if needed. 

評讀結果： v 是 □否  □不清楚 



description of quality assessment for each included study.  

 H= high risk of bias  L= low risk of bias  U= uncertain risk of bias 



評讀結果： v 是 □否  □不清楚 
 18 RCTs included 2442 adult critically ill patients 

SC：single trial center 

MC：more trial center  



評讀結果： v 是 □否  □不清楚 





META-REGRESSION FOR ARTIFICIAL

 AIRWAY OCCLUSION 

• No significant relationships were found between artificial airway 

• occlusion and ICU LOS, % respiratory diagnoses, SAPS, APACHE II 

and age. 





META-REGRESSION FOR PNEUMONIA 

• No significant relationships were found between incidence of 

pneumonia and duration of MV, AIW occlusion/reintubation, ICU 

LOS, % respiratory diagnoses, SAPS, APACHE II and age. 







META-REGRESSION FOR MORTALITY 

• No significant relationships were found between mortality and duration 

of MV, VAP incidence, ICU LOS, AIW occlusion/reintubation, % 

respiratory diagnoses, SAPS, APACHE II and age. 
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I2 P value 

artificial  airway occlusion 21% 0.221 

HME vs HH with heated wire 0% 0.888 

HME vs HH with non-heated wire 0% 0.474 

incidence of pneumonia  27% 0.169 

HME vs HH with heated wire 54% 0.042 

HME vs HH with non-heated wire 0% 0.662 

mortality 0% 0.745 

HME vs HH with heated wire 0% 0.909 

HME vs HH with non-heated wire 0% 0.512 

評讀結果： v 是 □否  □不清楚 



Meta-regression analysis 

• The effect size in the treatment group on artificial airway 

occlusion was influenced by the percentage of patients with 

pneumonia included in the study ( β = -0.058 ;p = 0.027; favoring 

HMEs in studies with high prevalence of pneumonia)  

• a trend was observed for the duration of MV ( β = -0.108;              

p = 0.054; favoring HMEs in studies with longer MV time)   

• No other significant associations with the effect size on any 

outcome measure were observed for the other clinical variables  





評讀結果： v 是 □否  □不清楚 

• incidence of artificial airway occlusion was not different in patients 

treated with HMEs and HHs(RR = 1.853; 95% CI 0.792 – 4.338).  

• Artificial airway occlusion incidence was not different when comparing 

HMEs with HHs with heated wire (RR = 0.379; 95% CI 0.140 – 1.384)  

• occlusion was higher with HMEs compared with HHs with non-heated 

wire (RR = 3.776; 95% CI 1.560 – 9.143) 



Secondary outcomes 

• The incidence of pneumonia was not different in patients treated with 

HMEs and HHs (Fig. 4) (RR = 932;95% CI 0.730 – 1.190).  

• Incidence of pneumonia was not different when comparing HMEs and HHs 

with heated wire (RR = 0.997; 95% CI 0.642 – 1.548), with significant 

inhomogeneity (I2 = 54%; p = 0.042) neither was it different with HHs 

with non-heated wire (RR = 0.756; 95% CI 0.479 – 1.193) (Fig. 5, lower 

panel). 

• Mortality was not different in patients treated with HMEs and HHs (Fig. 6, 

upper panel) (RR = 1.023; 95% CI 0.878 – 1.192).  

• Mortality was comparable in patients treated with HMEs and HHs with 

heated wire (RR = 0.947; 95% CI 0.723 – 1.241) (Fig. 6, middle panel).  

• We did not find differences in mortality when comparing HMEs and HHs 

with non-heated wire (RR = 1.186; 95% CI 0.852 – 1.650) (Fig. 6, lower 

panel). 



人工呼吸道阻塞 

reporting artificial airway occlusion 

HME vs HH with heated wire(人工鼻與加熱線管路) 

HME vs HH with  non heated wire(人工鼻與無加熱線管路) 

肺炎pneumonia 

HME vs HH with heated wire(人工鼻與加熱線管路) 

HME vs HH with  non heated wire(人工鼻與無加熱線管路) 

死亡率 mortality 

HME vs HH with heated wire(人工鼻與加熱線管路) 

HME vs HH with  non heated wire(人工鼻與無加熱線管路) 



No 

yes 
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Conclusions 

• no significant difference between HMEs and HHs,  artificial 

airway occlusion pneumonia mortality  

• no effect of HHs with and without heated wire compared to HMEs 

•  A trend favoring HMEs was observed in studies including a high 

percentage of patients with 

– pneumonia diagnosis at admission 

– those with prolonged MV 

• the choice of humidifiers should be made according to the clinical 

context  

– trying to avoid possible complications  

– reaching the appropriate performance at lower costs 

 



加熱潮濕器heated humidifiers (HHs)  

vs人工鼻exchangers (HMEs) 

項目 加熱潮濕器 價格 人工鼻 價格 

1.加熱座(重覆使用) 65000元 人工鼻 30元 

2.管路(重覆使用) 880元 拋棄式管路 50元 

3.加熱感溫線(重覆使用) 5700元 

4.管路內加熱線(重覆使用) 3850元 

5.蒸餾水 45元 

6.加熱潮濕器(拋棄式) 190元 

7.消毒(中高層次消毒) ??? 

更換
時間 

更換管路 
加熱潮濕器 

每7天 
每14天 

人工鼻 
拋棄式管路 

每2天 

HH：???元/每2天                             HME ：80元/每2天 



對病房使用呼吸器病人，為減少臨床人員加水次數，
呼吸器的潮濕加熱器，全面使用拋棄式密閉系統 

開放系統需重複加水 

密閉系統不需重複加水 

綠(同意):23人  
黃(需討論):10人  
紅(不同意):0人  



Thank you 


