
How to Make Your Patient 
Comfortable and Awake    

in the ICU
台大醫院內科加護病房

古世基醫師



The critically ill patient should be awake and 
alert, without pain, anxiety, or delirium.

~ German Society of Internal Medicine Intensive Care, 2015 ~

Ultimately, this allows the patient to actively 
participate in their treatment and recovery.



Outline
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⚫ ICU liberation bundles: ABCDEF bundles
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ICU Liberation Collaborative



The philosophy of ICU Liberation for 
us as clinicians is that it shifts our 
focus from the monitors, beeps and 
buzzers to a human connection 

~ E. Wesley Ely 



Science and Philosophy of How ICU 
Liberation Serves Patients and Families

⚫ A real-world patient- and family-centered quality 
improvement (QI) initiative 

⚫ Evidence-based path for ICU clinicians to liberate patients 
efficiently and reliably from iatrogenic harm

⚫ An extensive program designed to facilitate 
implementation of the Pain, Agitation, and Delirium (PAD) 
guidelines, using the evidence-based ABCDEF Bundle. 

Crit Care Med. 2017 ; 45: 321 



Liberate Patients from What?

⚫ The ventilator 

⚫ Deep sedation 

⚫ The bed/immobility 

⚫ Delirium 

⚫ PTSD

⚫ Death 



Post-ICU syndrome

⚫ Definition: new or worsening problems in 
physical, cognitive, or mental health status 
arising after a critical illness and persisting 
beyond acute care hospitalization

⚫ It could be applied to either a survivor or family 
member

Crit Care Med 2012; 40:502



Post-intensive care syndrome (PICS) conceptual diagram
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PADIS guideline



Evolution of PADIS guideline

⚫ 2002 CCM (SA):       Clinical practice guidelines for the sustained 
use of sedatives and analgesics in the critically ill adults

Crit Care Med. 2002;30(1):119-41

⚫ 2013 CCM(PAD) Clinical practice guidelines for the 
management of pain, agitation and delirium in adult in the ICU

Crit Care Med 2013; 41:263–306

⚫ 2018 CCM (PADIS)            Clinical practice guidelines for the 
prevention and management of pain, agitation/sedation, delirium 
immobility, and sleep disruption in adult patients in the ICU

Crit Care Med 2018; 46:e825–e873

2002 CCM (SA)

2013 CCM (PAD)

2018 CCM (PADIS)



Delirium

Pain, Agitation, and Delirium

Pain, agitation, and 
delirium in the ICU are 
interrelated and add 
another layer of complexity 
when providing care to 
critically ill patients.

Crit Care Med 2013; 41:263
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“Wheel of Pain Misfortune”

Critical Illness/
Surgery

Compromised ICU 
recovery and 
rehabilitation

Increased sedative use 

Increased coma/delirium
Impaired rehabilitation/ 

mobilization

Inadequate Pain 
Assessment and 

Treatment

Payen JF et al.  Anesth 2009;111:1308-1316
Schelling G, et al.  Crit Care Med. 1998 Apr;26(4):651-9.
Puntillo KA,et al. Am J Crit Care. 2001 Jul;10(4):238-51.
Choi J,et al. J Pain Symptom Manage. 2014 Feb;47(2):257-70.

Barr J, et. Al. Crit Care Med. 2013 Jan;41(1):263-306.
Macrae WA. Br J Anaesth. 2008 Jul;101(1):77-86.
Sinatra R. Pain Med. 2010 Dec;11(12):1859-71.
Chanques G, et al. Anesthesiology. 2007;107:858-60



Potential Benefits with Protocolized ICU Pain Mx

⚫ Improved pain scores

⚫ Length of ventilation and ICU stay

⚫ Mortality

⚫ Consumption of sedatives

⚫ Need for opioids in non-communicative pts

⚫ Use of non-opioid analgesics

⚫ Opioid related adverse drug events (ORADE) 

Payen JF et al. Anesthesiology. 2009;111:1308-1316
Payen JF, et al. Anesthesiology. 2007;106:687-695.

Chanques G, et al. Crit Care Med. 2006;34(6):1691–9

Gélinas C, et al. Int J Nurs Stud. 2011 Dec;48(12):1495-504.
Erdek M, et al.. Int J Qual Health Care. 2004 Feb;16(1):59-64.
van Gulik L, et al.  Eur J Anaesthesiol. 2010 Oct;27(10):900-5



Analgo-Sedation Strategies

⚫ Addressing pain and discomfort first before 
administering sedatives

⚫ Utilization of one drug for two purposes

➢ Pain relief and sedation

⚫ Usually accomplished with an opioid



Analgo-Sedation

Limitations

⚫ May interfere with respiratory 
drive, gastric motility, nutrition

⚫ Potential for opioid withdrawal

⚫ ICU LOS, ventilator time, 
delirium, VAP, mortality, and 
cost of care are not 
consistently reduced

Benefits

⚫ Reduces pain and discomfort, 
which are common causes of 
agitation

⚫ Avoids potential sedative-
related adverse events:

➢ Delirium 

➢ Hemodynamic instability

➢ Metabolic acidosis (lorazepam)

➢ Immunomodulation

Ann Pharmacother.2012;46:530



Pharmacology of Opiate Analgesics

Crit Care Med 2013; 41:263



Richmond Agitation-Sedation Scale (RASS)
鎭靜程度評估表

+4 有攻擊性 有暴力行為

+3 非常躁動 試著拔除呼吸管、鼻胃管或靜脈點滴

+2 躁動焦慮 身體激烈移動,無法配合呼吸器

+1 不安焦慮 躁動焦慮身體激烈移動

0 清醒平靜 清醒,自然狀態

-1 昏昏欲睡 沒有完全清醒,但可維持清醒超過十秒

-2 輕度鎮靜 無法維持清醒超過十秒

-3 中度鎮靜 對聲音有反應

-4 重度鎮靜 對身體刺激有反應

-5 昏迷 對聲音及身體刺激都沒有反應

叫
喚

碰
觸



Clinical Pharmacology of Sedative Medications

Crit Care Med 2013; 41:263



Propofol
> benzodiazepine
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Crit Care Med 2018; 46:e825



Delirium

⚫ Approximately 50% frequency in ICU patients

⚫ Associated with:
➢ Threefold increase in 6-month mortality

➢ An extra 5 days on mechanical ventilation 

➢ An extra 8-10 days of hospitalization costing on average 
$15,000 per patient

➢ 50% have cognitive impairment at hospital discharge

➢ Long-term cognitive impairment in 1 in 3 patient



Spectrum of Delirium



Intensive Care Med 2019, 45:1292

Critical-illness-
acquired brain 
dysfunction



Confusion Assessment Method for ICU (CAM-ICU)                                    



Intensive Care Delirium Screening Checklist (ICDSC)



病患回報影響加護病房睡眠品質的因子

環境因子

•噪音 •床鋪舒適度
•訪客
(醫護人員或家人) 

•光線 •病房通風系統
•手部清潔
(醫護人員清潔)

•異味 • 隔壁病床活動

心理因子

•恐懼 •感到焦慮 •不了解醫學術語

•孤單 •感到擔心 •不知道護士名字

•缺乏隱私 •感到有壓力 • 失去時間定向感

•病人服裝 •不熟悉的環境
•缺少規律的就寢
時間

生理學及病理生理學因子

• 疼痛 • 呼吸困難 •感到口乾及飢餓

• 不適 •感到噁心 •需要便盆或尿壺

• 咳嗽 • 感到過熱過冷

照護相關因子

•插管 •藥物管理 •生命徵象的測量

•導尿管 •監控設備 •移動受管線所限制

• 護理照護 •氧氣面罩

•診斷測試 •患者接受術式



Evidence: Sleep Promoting Protocol

Study Design Population Components
Patient-
reported 

Sleep Quality 

Hu RF 2010 RCT
Cardiac 
Surgery

Earplugs, eye shades, music
Better with 
protocol

Kamdar B 
2013

Before-
after

Medical

Ear plugs/eye shades/music
Clustering of care, mobilization,
Zolpidem (no delirium); Antipsychotic 
(delirium)

No difference 
with protocol

Li SJ 2014
Before -
after

Medical Earplugs, eye shades, music
No difference 
with protocol

Patel J 2014
Before-
after

Mixed
Ear plugs/eye shades
Removal of meds known to worsen 
sleep

Better with 
protocol



ICU Liberation Bundles
- ABCDEF bundles





⚫ Eighteen-month, prospective, cohort, before-after study 
conducted between November 2010 and May 2012

⚫ ↑ ventilator free days by 3 days (P = 0.04) 

⚫ Odds of developing delirium ↓ by = 45% (P = 0.03) 

⚫ Odds of patients getting out of bed ↑ x2.11 (P = 0.003) 

Crit Care Med 2014; 42:1024 





ABCDEF Bundle Care 

⚫ A – Assess, Prevent and Manage Pain 

⚫ B – Both SATs and SBTs 

⚫ C – Choice of Sedation 

⚫ D – Delirium: Assess, Prevent and Manage 

⚫ E – Early Mobility and Exercise 

⚫ F – Family Engagement and Empowerment 

www.iculiberation.org SATs: spontaneous awakening trials

SBTs: spontaneous breathing trials 



ABCDEF Bundle Objectives 

⚫ Optimize pain management. 

⚫ Break the cycle of deep sedation and prolonged 
mechanical ventilation. 

⚫ Reduce the incidence, duration of ICU delirium. 

⚫ Improve short, long-term ICU patient outcomes. 

⚫ Reduce health care costs

www.iculiberation.org 





Study Characteristics of Randomized Controlled Trial used for “Standardized and/or Protocol-
Based (Analgesia/Analgosedation) Pain Assessment and Management Program”

Trial Outcomes assessed Study Population Intervention Control

Breen D, Karabinis A, 

Malbrain M, et al. Crit

Care 2005;9:R200-10 

MV duration; ICU LOS; Dose of 

sedatives; dose of opioids

Medical/surgical ICU Remifentanil-based sedation 

(57 patients)

Midazolam-based sedation 

(48 patients)

Brook AD, Ahrens TS, 

Schaiff R, et al. Crit

Care Med 

1999;27:2609-2615 

MV duration, ICU LOS Medical ICU Protocolized pain and 

sedation assessment and 

treatment (162 patients) 

Tradition practice (159 

patients)

Karabinis A, Mandragos

K, Stergiopoulos S, et 

al: Crit Care 

2004;8:R268-80 

MV duration, PIS, opioid exposure, 

sedative exposure, CV ADR

Neurointensive care unit 

with brain injury

Analgesia-based sedation 

with remifentanil (84 

patients)

Standard hypnotic-based 

regimen (77 patients)

Rozendaal FW, Spronk

PE, Snellen FF, et al: 

Intensive Care Med 

2009;35:291-298 

Pain intensity scores, ICU LOS, MV 

duration, sedative exposure, opioid 

exposure, CV ADR

Medical/surgical ICU Remifentanil-propofol-based 

(96 patients)

Conventional practice (109 

patients)

Strom T, Martinussen T, 

Toft P: Lancet 

2010;375:475-480 

ICU LOS, sedative exposure, opioid 

exposure, nosocomial infection, MV 

duration

Medical/surgical ICU Analgesia-first, no sedation 

(55 patients)

Conventional sedation with 

daily sedation interruption 

(58 patients)



Daily Sedation Interruption (DSI) vs.
Nurse-Protocolized Sedation

⚫ A DSI or spontaneous awakening trial (SAT) :
➢ Sedative medication is discontinued so the patient can wake up and 

achieve arousal and/or alertness defined by RASS score of −1 to +1. 

⚫ Nurse-protocolized targeted sedation:
➢ An established protocol used by a bedside nurse to titrate sedatives 

to an established sedation goal. 

*Note that the frequency of assessment and sedative titration often vary considerably





Non-pharmacologic Treatment for Delirium
Multi-component 

⚫ ABCDE bundle multi-intervention approach (1 before-after 
study), 296 patients

➢ Significantly associated with: Less delirium                                      
(49% vs. 62%, OR = 0.55)

⚫ ABCDEF bundle approach (1 cohort study), 6,064 patients

➢ Included a focus on component F (family engagement)

➢ Improvement in bundle compliance significantly associated with:
reduced mortality and more coma- and delirium-free ICU days



Implement Delirium Assessment Tool           
in the MICU at NTUH

⚫ 第一階段: 選定量表期

⚫ 第二階段: 總教官、種子教官認證期

⚫ 第三階段: 全面臨床執行Delirium評估

⚫ 瞻妄評估紀錄: ICDSC  → ICCA



Clinical Practice – Measurement of Physical Functioning

Parry et al. Critical Care (2017) 21:249



Safety Criteria for Start/Stop Rehab/Mobilization (in Bed or out of Bed) 

Safety 
Criteria

Starting a Rehab/Mobilization 
Session

Stopping a Rehab/Mobilization Session

System Start when all of the following are present: Stop when any of the following are present: 

Cardiovascular • Heart rate 60-130 beats/min,
• Systolic BP 90-180 mm Hg, or 
• MAP 60-100 mm Hg

• Heart rate decreases < 60 or increases > 130 beats/min
• Systolic BP decreases < 90 or increases > 180 mm Hg
• MAP decreases < 60 or increases > 100 mm Hg

Respiratory • Respiratory rate 5-40 breaths/min 
• SpO2 ≥ 88%
• FIO2 < 0.6 and PEEP < 10 cm H2O
• Airway (ETT or tracheostomy tube) adequately 

secured

• Respiratory rate decreases < 5 or increases > 40 breaths/min 
• SpO2 decreases < 88%
• Concerns about securing ETT or tracheostomy tube

Neurologic • Able to open eyes to voice • Change in level of consciousness

Other The following should be absent:
• New or symptomatic arrhythmia
• Chest pain with concern for ischemia
• Unstable spinal injury or lesion
• Unstable fracture
• Active or uncontrolled GI bleeding
Mobility may be performed with
• Continuous renal replacement therapy
• Vasoactive medication infusion

If following develop and are clinically relevant:
• New or symptomatic arrhythmia
• Chest pain with concern for ischemia
• Ventilator asynchrony
• Bleeding
• Medical device removal or malfunction
• Distress reported by patient or clinician



Crit Care Nurse 2019 ;39:46



Crit Care Med 2019; 47:3–14

⚫ Prospective, multicenter, cohort study from a national QI 
collaborative: 68 academic, community, and federal ICUs in USA

⚫ hospital death within 7 days (aHR, 0.32; CI, 0.17-0.62), 

⚫ next-day mechanical ventilation (aOR, 0.28; CI, 0.22-0.36), 

⚫ coma (aOR, 0.35; CI, 0.22-0.56), 

⚫ delirium (aOR, 0.60; CI, 0.49-0.72), 

⚫ physical restraint use (aOR, 0.37; CI, 0.30-0.46), 

⚫ ICU readmission (aOR, 0.54; CI, 0.37-0.79)



Crit Care Med 2019; 47:3–14



Implement post-ICU Follow-up Program

Intensive Care Med 2019, 45:939



Future directive

⚫ Transforming ICU organization occurring only with strong 
support and ongoing engagement by hospital leadership and 
stakeholder

⚫ Building inter-professional care in modern critical care medicine

⚫ Engaging patients and families as partners in their healthcare

⚫ Providing high quality of ABCDEF bundle care to patients of 
increasing complexity and with increasingly diverse needs



Thanks for Your 
Attentions!



National Taiwan University Hospital 

International Convention Center

Please Save the Dates
For more information please contact us

tsccm@ms32.hinet.net
seccm.tw@msa.hinet.net
congress@esicm.org 


