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Volume Versus Pressure

Volume Pressure
V7 Constant Variable
Flow Set Variable
Pressure Variable Constant
Minute Constant Variable
Ventilation
Inspiratory Constant Constant
Time
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Ventilation induced lung injury

Barotrauma  Extrapulmonary air, pneumothorax, Excessive airway pressures,
pneumomediastinum, etc. maldistribution of volume,

air trapping
Volutrauma  Over-distension injury causing Excessive airway pressures,

increased permeability of the alveolar high VTs
capillary membrane

Atelectrauma Stress and shear injury in alveolar Repeated opening and
septae, bronchioles, and vessels closing of alveoli during
between adjacent units tidal ventilation,

insufficient PEEP

Biotrauma Increased concentrations of Over-distension, high
inflammatory cytokines in alveolar airway pressures and
spaces and blood volumes, repeated shear

stress of alveolar units






Auto-PEEP

- Expiration time= 9t expirationO| 2LIAl XRoll &2
insipiration volumeO| H K| & ™ (air trapping) H 2
Ut & (dynamic hyperinflation)0] 2 L= A.

o

- & @Iy tachypnea, short expiration time,

Increased airway resistance,...



Auto-PEEP

- ggah TV &4, hypercapnea, WOB &Jt,
Venous return & 4, Cardiac Output & 24,
barotrauma,...

- Xl &; ventilator circuit disconnect(at BP X 3}),
PEEP & Jt(to overcome the auto-PEEP),

RR & 2~ (by patient sedation),...



Auto-PEEP (PEEP =01 gAY

1) A2l s S8l 1B 5)| AEE HEo| & F
(esp, PIP and PEEP level)

2) A2 PlESE)| &EiH 3t (esp, PIP)E HE ol &t=Z0olH A
PEEPS 1~2cmH20 &It

3) PEEP SJtE Lt PIPJF 4 SJtot™ auto-PEEPO| A=

4) M H St PEEP(PIP & XI, stable V/S & ABGA,.) set.



1)

PEEP (effect)

Retain recruitment of alveoli opened during PPV to

improve V/Q and gas exchange. O
Stabilize alveoli and prevent shear injury. O

Prevent surfactant breakdown from collapse of alveoli at

end-expiration.



Alveolar recruitment maenuver

1) =& (Ix); Alveolar collapse= 28t Acute lung injury
2t AHO A collapseS Kl HOHH shuntE &2
2) Clx; ZlUH S &5, 840 g, e 2( <90mmHg),

MBIHAFE ALE, (BB S0 SISEX 2 ZR)
























Alveolar recruitment maenuver
CEPERETIRRS)

1) 20/ 2Kl & (case by case)

2) 35~45cmH, 0 CPAP modeZ 30~45% = Al

3) Sa0,Jt 90~95%Jt RAI &= =l Ast2| FIiO, set
<PIP 30cmH,00|ot= &

4) PEEP 25cmH, 02 =8N TV 2ml/kgZ2 ventilation start

5) 30x% tHSLZ PEEPE 2cmH,O R =B A TV &SI}

6) Sa0,t 2%0| & GO X| = PEEPS &0l

7) &8 SHHE Bt= = 6)0lAl &0QIst PEEP2| Ht=Z ? PEEPL =

SET

2
X
Y

_IW'



Alveolar recruitment maenuver

1. Al =5; Stop if Sa02 | 85% or BP | 10%-20%
below baseline

2. Al

2
i

1) Closed suction system At
2) Suction = A3}

3) Suction® ARM CHA| AISH(BIR A 2812 Al&H)

Jon

ol TR

ol

4) ARM & =2 53
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Introduction

2018 Pain, Agitation, Delirium, Immobility and Sleep disruption
guideline
- Updrade of 2013 PAD guidelines
1) Adding new topics; rehabilitation/mobilization
and sleep disruption
2) including patients as collaborators and coauthors

3) adding experts from Europe and Australia



Pain

- a protocol-based approach to pain assessment and

management.

- specific recommendations regarding the use non-opioid
analgesics; a multimodal pain treatment approach is an
Important strategy to reduce opioid use in hospitalized

patients.

- Other recommendations address nondrug approaches to
pain management, including massage, music therapy, cold

therapy, and relaxation techniques.



Agitation/Sedation

- Light sedation is recommended over deep sedation for

most ICU patients.

- Propofol or dexmedetomidine is recommended over

benzodiazepines in patients requiring continuous sedation.

- Sedation monitored with BIS compared to subjective scales
may improve sedative titration when a sedative scale cannot

be used.



Richmond Agitation-Sedation Scale (RASS)

Copyrights apply

Score Term Description

+4 Combative Overtly combative or violent, immediate danger to staff

+3 Very agitated Pulls on or removes tubes or catheters, aggressive
behavior toward staff

+2 Agitated Frequent nonpurposeful movement or patient-ventilator
dyssynchrony

+1 Restless Anxious or apprehensive but movements not aggressive or
VIQOrous

0 Alert and calm

-1 Drowsy Mot fully alert, sustained (=10 seconds) awakening, eye
contact to voice

l -2 Light sedation Briefly (<10 seconds) awakens with eye contact to voice

-3 Moderate sedation Any movement (but no eye contact) to voice

-4 Deep sedation No response to voice, any movement to physical
stimulation

-5 Unarousable MNo response to voice or physical stimulation




The Ramsay sedation scale

Clinical
score

Patient characteristics

Awake; agitated or restless or both

Awake; cooperative, onented, and tranguil

Awake but responds to commands only

£ | W K

Asleep; brisk response to light glabellar tap or loud
auditory stimulus

Asleep; slugagish response to light glabellar tap or
loud auditory stimulus

Asleep; no response to glabellar tap or loud
auditory stimulus

Redrawn from Ramsay, MA, Savage, TM, Simpson, BR, Goodwin, R, Br

Med 7 1974; 2:656.



Delirium

- Approximately 50% frequency in ICU patients.
- Associated with:

1) Threefold increase in 6-month mortality.

2) An extra 5 days on mechanical ventilation.

3) An extra 8-10 days of hospitalization costing on average

$ 15,000 per patient.
4) 50% have cognitive impairment at hospital discharge.

5) Long term cognitive impairment in 1 in 3 patients.



Delirium

- Risk factors
1) Modifiable: benzodiazepine use, blood transfusion

2) Non-modifiable: greater age, dementia, prior coma, pre-
ICU emergency surgery or trauma, and increasing APACHE and

ASA score

- Rapidly reversible delirium is associated with outcomes that

are simiar to patients who never experience delirium.



Copyrights apply

Confusion assessment method (CAM) for the diagnosis

of delirium#*

Feature

Assessment

1. Acute onset and
fluctuating course

2. Inattention

3. Disorganized
thinking

4, Altered level of
CONSCIOUSNEess

Usually obtained from a family member or nurse and
shown by positive responses to the following
guestions:

"I5 there evidence of an acute change in mental
status from the patient's baseline?”;

"Dnd the abnormal behavior fluctuate during the day,
that is, tend to come and go, or increase and
decrease in severty?”

Shown by a positive response to the following:

"Dnd the patient have difficulty focusing attention, for
example, being easily distractible or having difficulty
keeping track of what was being said?”

Shown by a positive response to the following:

"Was the patient's thinking disorganized or
incoherent, such as rambling or irrelevant
conversation, unclear or illogical flow of ideas, or
unpredictable switching from subject to subject?”

Shown by any answer other than "alert” to the
following:

"Overall, how would you rate this patient's level
ofconsciousness?”

Normal = alert

Hyperalert = vigilant

Drowsy, easily aroused = lethargic
Difficult to arouse = stupor

Unarousable = coma

*The diagnosis of delirium requires the presence of features 1
AMND 2 plus either 2 OR 4.,




Delirium

- multicomponent, nonpharmacologic interventions to reduce

modifiable factors for delirium in the ICU.

- Medications, including antipsychotics, are not
recommended as a routine strategy to either prevent or
treat delirium. (haloperidol, risperidone, dexmedetomidine,

ketamin)

- Dexmedetomidine is conditionally recommended for
delirium in mechanically ventilated adults when agitation

precludes weaning or extubation.



Immobility

- Rehabilitation/mobilization interventions are recommended

to reduce ICU-acquired muscle weakness due to immobillity.

- Starting and stopping criteria for rehabilitation/mobility are

provided.



Sleep Disruption

- Multicomponent protocols are recommended to promote
sleep in critically ill adults, including volume control
ventilator modes and nocturnal strategies to reduce ICU

noise and light.

- Recommendations regarding the use of medications to

Improve sleep were not able to be made.
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Survival -> Survival + QOL

Paradigm Shift



Introduction

e Critical care medicine advance = survivors of

critical illness increased

« Many survivors experience impairment in cognition,
mental health, and physical function, known as post-

Intensive care syndrome (PICS).

« The mental health of family members may also be
adversely affected, which is termed PICS-Family
(PICS-F).



Definition

Post Intensive
Care Syndrome

(PICS)
\ r J
[ ) ]
2 R
Family Survivor
(PICS-F) (PICS)
\ /
l ]
a3 ( .- . . \ [ .
Mental Health Mental Health Cognitive Impairments Physical
Anxiety ASD e Executive Function Impairments
5 Anxicty/ASD AMPAITIICIES
PTSD xl:‘ib Memory Pulmonary
Depression i ,.A"em'o". Neuromuscular
Complicated Grief Depression Visuo-spatial Physical Function
OIRPRONe U0 \_ ) \__Menual Processing Speed ) |

>

Figure 1. Postintensive care syndrome (PICS) conceptual diagram. ASD, acute stress disorder; PTSD,
posttraumatic stress disorder.



Epidemiology

=
Zdotdl 0|5 4802 =7t HEE| A=

HET PICSE 2732 440 ULt B0

0|

Cognitive: Wt 25% ™ &, x| 78%7H K| 20 &,

Psychiatric: 1~64%7tX| 210 &,
Physical: 25~64%7tX| £ &,



Risk factors

1. Pre-existing factors
1) Neuromuscular disorders
2) Dementia
3) Psychiatric illness

4) Comorbid conditions

2. intensive care unit (ICU)-specific factors

1) Mechanical ventilation

3

)

2) Acute delirium
)

4) Acute respiratory distress syndrome



Clinical manifestations

« Common symptom: weakness, poor mobility,
poor concentration, fatigue,
anxiety, depressed mood

« many of the signs and symptoms of PICS last for

months to years.



Prevention

Awakening

Breathing Coordination with daily sedative interruption and

ventilator liberation practices

Delirium monitoring and management
Early ambulation in the ICU

Functional reconciliation

Good hand-off communication

Hand family written information

light sedation, avoiding hypoglycemia and hypoxemia



Treatment

Cognitive deficits, Anxiety, Depression, Post traumatic
stress disorder; combination of nonpharmacologic and

pharmacologic interventions

Physical dysfunction; multidisciplinary program(exercise,
symptom management, mobility aids, environmental

adjustments)

Sexual dysfunction; treating the underlying illness, mental

health conditions, and pharmacologic therapies

Malnutrition; provision of calories(mouth, tube feeding, IV

nutrition)



Outcome

1) SeHta S22 (PICS)S| &2 T2 SAZ0AM E -

=
ZF M= 6 NE0|A 12 71F AHO[Of 2t2rohA| 2kef & L L.

5) PICS H&EHO| U= =HX}H7

FA™O0| S7tot=X| 4 F & & =+ s



Post-intensive care syndrome-Family

. most common problems: sleep deprivation, anxiety,
depression, post posttraumatic stress disorder (PTSD).

Risk factors: poor communication between staff, being in a
decision-making role, lower educational level,

having a loved one who died or was close to death

3. last for months to years.

4. emphasizing frequent and effective communication with family

members, as well as open flexible visitation and family presence

on rounds.
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