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挿管・人工呼吸開始後 48 時間以降に発症する院内肺炎を人工呼吸器関連肺炎
（VAP）とよぶ。その死亡率は 20～60% と高く、ICU 死亡の 15% を占める。
日本では VAP は入室患者の 3～4%、1,000 人工呼吸器日あたり 12.6 症例発生
し、ICU 内の院内感染で最も多く、在院日数を 6 日間延長させる。また多剤耐性
菌の問題が出現しその対応が急がれている。VAP の診断・治療については gold 
standard がなく、予防に重点が置かれている。  
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VAP 予防バンドルポスター

VAP 予防に有効と報告されている項目を網羅した VAP バンドル 10 項目を定
め、遵守率と VAP 予防効果について解析を行った。口洗なしの口腔ケアと呼吸
回路の単回使用、および早期抜管が VAP の予防に有効であると結論された。



手指衛生「５つの瞬間」アプローチ

WHO Guidelines
Boyce JM. Infect Control Hosp
Epidemiol 2002; 23:S3‒40.

すべての医療従事者
l 医師
l 看護師
l 看護学生
l 看護助手

家族や面会者

目に見える汚れがない → 手指消毒（速乾式アルコール消毒薬） 
目に見える汚れがある → 手洗い（流水と石けん）

病原体の水平伝播の大部分を医療従事者の手が担っているとの認識

呼吸回路の接触前後



ギャッチアップ ≥ 30º・ポジショニング

ポジショニングの維持には４個のクッション
が必要。家族に持ってきてもらう必要がある。
背面開放にビニール袋を用意する。

両脇の下にクッション

膝の下にクッション

足の下にクッション



Revised Oral Care Protocol (February 2019)



NCGM-ICU の鎮痛・鎮静プロトコル

入室後 2 時間毎に疼痛・不穏・せん妄を評価している。
鎮痛薬 フェンタニル（10 µg/ml）
鎮静薬 プロポフォール（Pr 10 mg/ml）適度な鎮静、覚醒が早い、PRIS

デクスメデトミジン（Dex 4 µg/ml）浅い鎮静、せん妄防止、徐脈
ミダゾラム（1 mg/ml ）深い鎮静（蓄積性、せん妄誘発、離脱症状）

疼痛

NRS < 4
BPS ≦ 4 経過観察

Yes

鎮痛プロトコル
（フェンタニル 2 ml/hr より開始）

3
4
5-9
10-12
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2 ml/hr 増量
4 ml/hr 増量

No

不穏・せん妄

RASS
0～-2 経過観察・予防
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鎮静プロトコル
（Dex 0.4 µg/kg/hr・Pr 2 ml/hr より開始）
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Dex 減量 or Pr 減量・中止

≧ +1
0～-2
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BPS

十分な鎮痛・適度な鎮静（analgesia-based sedation）



再利用されていた呼吸回路（2019 年 2 月）

シリコン製のリユーザブルな呼吸回路の使用をやめ、
ディスポーザブルな呼吸回路を使用するよう、病院の上層部を含め
お願いした。



カフ圧管理・カフ上吸引（2022 年 12 月）

カフ圧計には３方活栓をつけた
延長チューブとシリンジを用い
て、20-30 cmH2O となるよ
う微量調節する。

カフ上吸引が付いてない気管
チューブであっても、咽喉頭
の持続吸引で代用することが
できる。



Subglottic Secretion Drainage (SSD) Tube

TaperGuard™ Evac tube
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酸素からの離脱（FiO2↓, PEEP↓）

至適 PEEP の目安は FiO2 ÷ 5 (30% ならば 6 程度）

人工呼吸器のウィーニングプロトコル



無気肺と VAP

無気肺
(atelectasis)

肺炎
(VAP)

正常肺
(normal lung)

疼痛・過鎮静
同一体位・臥床
高度肥満・腹圧上昇

胸水
唾液の下気道落下
痰による気道閉塞
低すぎる PEEP
多すぎる RR

十分な鎮痛・浅い鎮静
側臥位、腹臥位

G-up ≥30º (横隔膜運動促進)
胸水ドレナージ

口腔ケア・声門下吸引
吸引・体ドレ・リクルートメント

適切な PEEP (FiO2/5)
自発呼吸温存・Spont

発熱
膿性痰
CRP↑
P/F↓
培養陽性

抗菌薬適正使用
(ICT/AST)

気管支鏡で吸痰

早期気切

バンドル徹底

単一細菌
定着増殖

下気道感染

レントゲン所見のみで無気肺と VAP を鑑別するのは難しいが、
無気肺は可逆的（原因除去にて改善）

VAP は不可逆的（進行性）
Ko E. et al., BMC Anesthesiol. 2023

https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-023-02020-4?utm_source=chatgpt.com


PEEP は最低でも 5、目安は FiO₂/5 でお願いします

低 PEEP は、無気肺と VAP のリスクを高めます
l 肺胞虚脱予防のため、最低限の PEEP (5 cmH₂O 程度) を維持
l 目標の酸素化が得られる FiO₂ に対し、FiO₂/5 が目安
l ハイリスク患者 (肥満・開腹手術後) ：高めに設定 (＋ 1-2 cmH₂O)
l 血行動態が不良な患者 (血管内脱水) ：低めに設定 (ー 1-2 cmH₂O)

高 PEEP の有効性はリクルータビリティの有無で評価します
l 用手リクルートメント前後で１回換気量 100 ml 以上増加 → ありと判定
l PEEP/FiO₂ テーブル（ARDSNet）に従って PEEP をかける (概ね FiO₂/5)
l 重度の呼吸不全に対しては、IRV や APRV を試みる

高 PEEP を避けた方が良い場合
l 術後の血管内脱水（昇圧薬や輸液で対応）
l 重症右心不全（血圧低下）
l 重症 COPD（エアートラップによる過膨張を助長）
l 頭蓋内病変で脳圧が高い患者（脳圧をさらに高める可能性）
l 多量胸水や器質化でリクルータビリティがない患者（過伸展による VALI を助長）

1. Brower RG NEJM 2004
2. Briel M JAMA 2010
3. Nakos G Intensive Care Med 2003
4. Mo J BMC Anesthesiology 2024

5. Manzano F Crit Care Med 2008
6. Shima N 日本呼吸ケア・リハビリテーション学会誌 2012
7. Neto AS Crit Care 2016
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SBT 開始基準のチェック
Spont (5 + 5) までウィーニング

CPAP 5（SBT）

30 分後 RSBI (f/Vt) を評価

抜管

鎮静薬中止（SAT）

呼吸器のモードを PC-SIMV に変更
PEEP を少しづつウィーニング

(PEEP ≒ FiO2/5）

SBT（Spontaneous Breathing 
Trial）とは、人工呼吸による補助
がない状態に患者が耐えられるか
否かを確認する試験

SAT & SBT



ジャクソンリースと用手リクルートメント

l バッグバルブマスクは PEEP がかからないので、手を離した際に肺は虚脱する。
l ジャクソンリースは PEEP をかけることができ、手を離しても肺は虚脱しない。
l 無気肺に陥った肺を膨らませることができる（用手リクルートメント）
l ウィーニングの過程で酸素化が悪化したら、ジャクソンリースで肺を広げましょう。
l 抜管の前には、ジャクソンリースで肺を揉みつつ、十分に喀痰を開放吸引しましょう。

バッグバルブマスク ジャクソンリース



これまでの VAP バンドル活動の論文（国際展開推進事業）
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Abstract
Introduction: To decrease the risk of complications from ventilator-associated pneumonia, it is essential to implement 
preventative measures in all ICU patients. Since 2018, with the help of Japanese experts, we have applied a ventilator-
associated pneumonia care bundle with 10 basic standards in patient care and monitoring. Therefore, we conducted a study 
to evaluate the results of applying 10 solutions to prevent ventilator-associated pneumonia over 24 months.
Methods: A cross-sectional descriptive study with longitudinal follow-up for 24 months on 170 mechanically ventilated 
patients at the Center for Critical Care Medicine, Bach Mai Hospital. According to the Centers for Disease Control (CDC, 
2021), the diagnosis of ventilator-associated pneumonia is when pneumonia appears 48 h after intubation by confirmation by 
at least two doctors. Evaluate compliance with each solution in the care bundle through camera monitoring, medical records, 
and directly on patients daily.
Results: The rate of ventilator-associated pneumonia is 12.9%, the frequency of occurrence is 16.54 of 1000 days. The 
compliance rate for complete compliance with a 10-item ventilator-associated pneumonia was only 1.8%, while the average 
value was 84.1%. Average values of compliance with each solution for hand hygiene, head elevation 30–45 degrees, oral hygiene, 
stopping sedation, breathing circuit management, cuff pressure management, hypoplastic suction, Spontaneous breathing trial 
(SBT) daily and assessed extubation, mobilization and early leaving bed, ulcer and thrombosis prevention were 96.9%, 97.3%, 
99.4%, 81.5%, 99.9%, 99.9%, 86.3%, 83.5%, 49.3%, and 46.4%, respectively. The time to appear ventilator-associated pneumonia 
in the high compliance group was 46.7 ± 5.0 days, higher than in the low compliance group, 10.3 ± 0.7 days, p < 0.001.
Conclusions: A 10-item ventilator-associated pneumonia care bundle has helped reduce the incidence of ventilator-
associated pneumonia. To reduce the risk of ventilator-associated pneumonia and shorten ICU and hospital stays, it is 
essential to fully adhere to subglottic secretion suction, daily SBT, and early mobilization and leaving the bed.

Keywords
Ventilator-associated pneumonia, care bundle

Date received: 20 September 2023; accepted: 11 December 2023

1Bach Mai Hospital, Hanoi, Vietnam
2Nam Dinh University of Nursing, Nam Dinh, Vietnam
3 Department of Emergency and Critical Care Medicine, Faculty of 
Medicine, University of Medicine and Pharmacy, Vietnam National 
University, Hanoi, Vietnam 

4 National Center for Global Health and Medicine Research Institute, 
Tokyo, Japan

1223467 SMO0010.1177/20503121231223467SAGE Open MedicineHoang et al.
research-article2024

Original Article

5The University of Tokyo Bunkyo-ku, Tokyo, Japan
6Ha Noi Medical University, Hanoi, Vietnam

Corresponding author:
Hoan Minh Hoang, Bach Mai Hospital, 78 Giai Phong Street, Dong Da 
District, Ha Noi 10000, Vietnam. 
Email: minhhoandttc@gmail.com

SAGE Open Medicine

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons  
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/20503121231223467

SAGE Open Medicine
Volume 12: 1 –10

© The Author(s) 2024
Article reuse guidelines: 

sagepub.com/journals-permissions
DOI: 10.1177/20503121231223467

journals.sagepub.com/home/smo

Efficacy of compliance with  
ventilator-associated pneumonia care  
bundle: A 24-month longitudinal study  
at Bach Mai Hospital, Vietnam

Hoan Minh Hoang1,2 , Co Xuan Dao1,3 , Hoang Huy Ngo2 ,  
Tatsuya Okamoto4 , Chieko Matsubara5, Son Ngoc Do1,3 ,  
Giang Thi-Huong Bui1,6 , Han Quang Bui1 , Nguỵen Thi Duong1 ,  
Ngoan Thi Nguyen1 , Toan Xuan Vuong1 , Kham Van Vu1 ,  
Thach The Phạm1  and Cuong Van Bui1

Abstract
Introduction: To decrease the risk of complications from ventilator-associated pneumonia, it is essential to implement 
preventative measures in all ICU patients. Since 2018, with the help of Japanese experts, we have applied a ventilator-
associated pneumonia care bundle with 10 basic standards in patient care and monitoring. Therefore, we conducted a study 
to evaluate the results of applying 10 solutions to prevent ventilator-associated pneumonia over 24 months.
Methods: A cross-sectional descriptive study with longitudinal follow-up for 24 months on 170 mechanically ventilated 
patients at the Center for Critical Care Medicine, Bach Mai Hospital. According to the Centers for Disease Control (CDC, 
2021), the diagnosis of ventilator-associated pneumonia is when pneumonia appears 48 h after intubation by confirmation by 
at least two doctors. Evaluate compliance with each solution in the care bundle through camera monitoring, medical records, 
and directly on patients daily.
Results: The rate of ventilator-associated pneumonia is 12.9%, the frequency of occurrence is 16.54 of 1000 days. The 
compliance rate for complete compliance with a 10-item ventilator-associated pneumonia was only 1.8%, while the average 
value was 84.1%. Average values of compliance with each solution for hand hygiene, head elevation 30–45 degrees, oral hygiene, 
stopping sedation, breathing circuit management, cuff pressure management, hypoplastic suction, Spontaneous breathing trial 
(SBT) daily and assessed extubation, mobilization and early leaving bed, ulcer and thrombosis prevention were 96.9%, 97.3%, 
99.4%, 81.5%, 99.9%, 99.9%, 86.3%, 83.5%, 49.3%, and 46.4%, respectively. The time to appear ventilator-associated pneumonia 
in the high compliance group was 46.7 ± 5.0 days, higher than in the low compliance group, 10.3 ± 0.7 days, p < 0.001.
Conclusions: A 10-item ventilator-associated pneumonia care bundle has helped reduce the incidence of ventilator-
associated pneumonia. To reduce the risk of ventilator-associated pneumonia and shorten ICU and hospital stays, it is 
essential to fully adhere to subglottic secretion suction, daily SBT, and early mobilization and leaving the bed.

Keywords
Ventilator-associated pneumonia, care bundle

Date received: 20 September 2023; accepted: 11 December 2023

1Bach Mai Hospital, Hanoi, Vietnam
2Nam Dinh University of Nursing, Nam Dinh, Vietnam
3 Department of Emergency and Critical Care Medicine, Faculty of 
Medicine, University of Medicine and Pharmacy, Vietnam National 
University, Hanoi, Vietnam 

4 National Center for Global Health and Medicine Research Institute, 
Tokyo, Japan

1223467 SMO0010.1177/20503121231223467SAGE Open MedicineHoang et al.
research-article2024

Original Article

5The University of Tokyo Bunkyo-ku, Tokyo, Japan
6Ha Noi Medical University, Hanoi, Vietnam

Corresponding author:
Hoan Minh Hoang, Bach Mai Hospital, 78 Giai Phong Street, Dong Da 
District, Ha Noi 10000, Vietnam. 
Email: minhhoandttc@gmail.com

SAGE Open Medicine

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons  
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, 

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open 
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/20503121231223467

SAGE Open Medicine
Volume 12: 1 –10

© The Author(s) 2024
Article reuse guidelines: 

sagepub.com/journals-permissions
DOI: 10.1177/20503121231223467

journals.sagepub.com/home/smo

Efficacy of compliance with  
ventilator-associated pneumonia care  
bundle: A 24-month longitudinal study  
at Bach Mai Hospital, Vietnam

Hoan Minh Hoang1,2 , Co Xuan Dao1,3 , Hoang Huy Ngo2 ,  
Tatsuya Okamoto4 , Chieko Matsubara5, Son Ngoc Do1,3 ,  
Giang Thi-Huong Bui1,6 , Han Quang Bui1 , Nguỵen Thi Duong1 ,  
Ngoan Thi Nguyen1 , Toan Xuan Vuong1 , Kham Van Vu1 ,  
Thach The Phạm1  and Cuong Van Bui1

Abstract
Introduction: To decrease the risk of complications from ventilator-associated pneumonia, it is essential to implement 
preventative measures in all ICU patients. Since 2018, with the help of Japanese experts, we have applied a ventilator-
associated pneumonia care bundle with 10 basic standards in patient care and monitoring. Therefore, we conducted a study 
to evaluate the results of applying 10 solutions to prevent ventilator-associated pneumonia over 24 months.
Methods: A cross-sectional descriptive study with longitudinal follow-up for 24 months on 170 mechanically ventilated 
patients at the Center for Critical Care Medicine, Bach Mai Hospital. According to the Centers for Disease Control (CDC, 
2021), the diagnosis of ventilator-associated pneumonia is when pneumonia appears 48 h after intubation by confirmation by 
at least two doctors. Evaluate compliance with each solution in the care bundle through camera monitoring, medical records, 
and directly on patients daily.
Results: The rate of ventilator-associated pneumonia is 12.9%, the frequency of occurrence is 16.54 of 1000 days. The 
compliance rate for complete compliance with a 10-item ventilator-associated pneumonia was only 1.8%, while the average 
value was 84.1%. Average values of compliance with each solution for hand hygiene, head elevation 30–45 degrees, oral hygiene, 
stopping sedation, breathing circuit management, cuff pressure management, hypoplastic suction, Spontaneous breathing trial 
(SBT) daily and assessed extubation, mobilization and early leaving bed, ulcer and thrombosis prevention were 96.9%, 97.3%, 
99.4%, 81.5%, 99.9%, 99.9%, 86.3%, 83.5%, 49.3%, and 46.4%, respectively. The time to appear ventilator-associated pneumonia 
in the high compliance group was 46.7 ± 5.0 days, higher than in the low compliance group, 10.3 ± 0.7 days, p < 0.001.
Conclusions: A 10-item ventilator-associated pneumonia care bundle has helped reduce the incidence of ventilator-
associated pneumonia. To reduce the risk of ventilator-associated pneumonia and shorten ICU and hospital stays, it is 
essential to fully adhere to subglottic secretion suction, daily SBT, and early mobilization and leaving the bed.

Keywords
Ventilator-associated pneumonia, care bundle

Date received: 20 September 2023; accepted: 11 December 2023

1Bach Mai Hospital, Hanoi, Vietnam
2Nam Dinh University of Nursing, Nam Dinh, Vietnam
3 Department of Emergency and Critical Care Medicine, Faculty of 
Medicine, University of Medicine and Pharmacy, Vietnam National 
University, Hanoi, Vietnam 

4 National Center for Global Health and Medicine Research Institute, 
Tokyo, Japan

1223467 SMO0010.1177/20503121231223467SAGE Open MedicineHoang et al.
research-article2024

Original Article

5The University of Tokyo Bunkyo-ku, Tokyo, Japan
6Ha Noi Medical University, Hanoi, Vietnam

Corresponding author:
Hoan Minh Hoang, Bach Mai Hospital, 78 Giai Phong Street, Dong Da 
District, Ha Noi 10000, Vietnam. 
Email: minhhoandttc@gmail.com


