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Etiology of Agitation

Pain

An unpleasant sensati
a consequence of inj
disease, or emoti
disord




Indications for -
Sedative and Analgesia

Pain

Anxiety

Facilitate patient care
Amnesia

Decrease oxygen consumption



_Negative consequences of Agitatior
and treatment of Agitation

Increased ICU/hospital stays
Increased time on ventilator
Increasedielirium

Increased VAP

Difficult neurologic assessments
Long term psychological problems

Self¢ Extubation
Self removal of lines

Increased systemic and
myocardial oxygen
consumption

Failure to participate with
therapeutic interventions

> > > > > >

Under treatment Over treatment



Lorazapanand Delirium
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Fig. 1. Lorazepam and the probability of transitioning to delir-
ium. The probability of transitioning to delirium increased with
the dose of lorazepam administered in the previous 24 h. This
incremental risk was large at low doses and plateaved at around
20 mg/day.




Impact of Delirlum on ICU Patients

Delirium present in 60 to 80% of ICU patients
Most common onset was 2 to 3 days post admission
Average delirium duration was 3.4-4/.9 days

Measuring Delirium
CAM ICU
Delirium Screening Checklist

Duration of Delirium significantly associated with
iIncreased hospital LOS (r=0.68, P=0.Q06« o severiy of iness

Ely et al. Intensive Care Med 2001 27:189R0.



Psychological Burden following
Critical lliness

Irritability, social isolation, Depression, Anxiety
PTSD

Complex problem, limited studies
Appears that:
More common if uncontrolled pain, anxiety

Abllity to recall factual information may be
protective



_Indications for .
Sedative and Analgesia

Pain
Anxiety HOW
Facilitate pate.  MUCH?



Goals of Sedation / Analgesia

1981: Merriman)nt Care Med 1981:7:217
tAI- i’]l)\é)/(]éAéKdef R ARSIfté 0°¢
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1987:Bion Int Care Medicine 1987:13;215
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2008 to present: To have patients who are
Pain and anxietyree
Cooperative and accepting of care
Amnesia not always necessary
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Common medications used In
the ICU



Sedatives

MIDAZOLAM |

Benzodiazepines g

Sedativeanxiolytic amnestic opioid sparing

Agent Lipid Time to | Half-Life | Cost Side Effect
Soluble | onset | (hours)
Midazolam | +++ 2-5min | 3-11 6mg/hr Unpredictable waking
$65-309 with long continuous
infusion
Lorazepam 5-20 8-15 48 mg/day | Solvent related Acidosisl|
lly $55.00 RF in high dose

Precipitation in tubing

Diazepam | +++ 2-5 min | 20-120 20mg / 4hr | Phelibitis
$5-20.50




- Sedatives
Propofol

- Sedative

. Short onset and duration of action
1-2 minute onset
2-8 minutes duration

- Sedation when frequent neurologic
assessment is needed

- Adverse Events:
Hypotension
Elevated Triglycerides
PropofolSyndrome
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- Side Effects:
Hallucinations
Bronchodilation
Hypertension



Sedatives
Alpha 2 receptor agonist
Sedative Anxiolysis analgesisparing qualities

Clonidine
Antihypertensive
Anxiolyticand analgesisparing properties

Dexametomidine
New medication; not currently available in Canada
Deeply sedated but able to perform complex tasks
Side EffectsBradycardiahypotension



Analgesics -
Narcotics

Mainly analgesia, mildnxiolyticproperties
Relieves dyspnea, coughing
Side Effects:

Delirium

Impairs gut mobility; constipation, not tolerating
tube feeds

Respiratory depressant



Analgesics
Narcotics

Drug Lipid Time to Duration | Drug Comments
Soluable | onset of Action | Elimination
Morphine - 5¢10 min |4 hrs Liver then
Kidney
Fentanyl +++ 1¢2 min 0.5¢1 hr | Liver With long
durations of
iInfusions can have
prolonged effect
Hydromorphone | - 5-10min 4 hrs Liver then Preferredto
Kidney morphine in renal
failure
Remifentanil ++++ 1 min 20 min Blood/tissue | $$
esterase
Meperidine + 3¢5 min 1¢4 hrs |Liverthen | Seizures

kidney




Analgesics

To avoid complications associated with narcotics,

consider the addition or substitution with nemarcotic
analgesia:

Acetaminophen

Non-Steroidal Analgesic

Epidural with local anesthetic

Nerve Blocks

Tricyclicantidepressants (Neuropathic pain)



Neuroleptics

Dopamine antagonists

Treatment of psychosis, delirium

'ypical antipsychotics: Haloperidol

Atypical antipsychoticsOlanzapineQuetiapine
Side Effects:

Extrapyradimaside effectsTardive
dyskinesia dystonias parkinsonism

Prolonged QT




Strategies to optimize sedation
delivery in the ICU

Sedation Scales

Sedation protocols

Daily Sedation interruption trials
New Generation Medications



~ Factors Affecting
Sedation Titration

- Nursing Attitudes and beliefs
about critical illness

CFYAf & YSYoSN
agitation

- Nursing workload and staffing
ratios

Am JCritCare 2001:; 10: 15667.



Richmond Agitation Sedation Scale

Table 1. The Richmond Agitation-Sedation Scale (RASS)

Score Term Description
+4  Combative Owvertly combative, violent, immediate danger to staff
+3  M\ery agitated  Pulls or removes tubels) or cathatens); aggressive
+2  Agitated Frequent nonpurposeful movemeant, fights ventilator
+1  Rastless Anxious but movements not aggressive or vigorous
0  Alertand cam

=1 Drowsy Mot fully alert, but has sustained awakening
{eye opening/eye contact) to woice (=10 seconds)

=2  Light sedation Briefly awakens with eye contact to voice Varbal
(=10 seconds) stimulation

-3 Moderate Movernent or eye opening to voice (but no eye contact)
sedation

-4  Deep sedation Mo response to voice, but movement or eye opening
to physical stimulation

-5  Unarousable Mo response to voice or physical stimulation |

Procedura for HASS Aszsessment
1, Obsarve patient
= Patient is alert, restless, or agitated. Score 0 to +4
2. If not alert, state patient’s name and say to open ayes and look
at speaker.
* Fatient awakens with sustained eye apening and eye Score -1
contact.
* Patient awakens with eye opening and eye contact, but not Score -2
sustained.
* Patient has any movement in response 10 vaice but no eye Score -3
contact.
3. When no response to verbal stimulation, physically stimulate
patient by shaking shoulder andfor rubkbing sternum.
* Patient has any movement to physical stimulation. Score -4
* Patient has no response to any stimulation. Score =5

Adapted with permission.™

Physical
stimulaticn




directed Sedation Protoco

1. Sedation needed-target to
Ramsay score 3. Fentanyl 25—50 pg
2. Exclude reversible causes every 5 mins until
of agitation. pain/agitation relieved.
3. Is pain likely?

No+

Is agitation causing acute

deterioration (e.g., hypoxia, high Morphine 15 mg Requiring fentanyl bolus >
k ai every 2 hrs

peak airway pressures) up to every 2 hrs. ry :

necessitating immediate control?

No + Yes ves

\J

Diazepam or midazolam Fentanyl infusion 25—-100 pg/hr.

2—5mg every 5
mins until desired
sedation level achieved.

v

Requiring '
diazepam/midazolam
bolus >

every 2 hrs. —  infusion —W |Targeted sedation

0.5-1 mg/hr. achieved.

Yes Lorazepain

\/

Lorazepam 1—4 myg
up to every 2 hrs.

Decrease fentanyi infusion by

25 pg/hr or lorazepam infusion
by 0.25 mg/hr every 4 hrs
until infusion discontinued.

'

Heassess sedation
regimen and Ramsay
score every 4 hrs.

f

Hebolus and increase fentanyi
infusion by 25 pg/hr and/or
rebolus and increase
iorazepam infusion by 0.25 mg/hr.

CCM 1999; 27(12):26&%515




Results =

A Randomized trial comparing protocol sedation (162) versus
traditional sedatiorordersby physician (n=159)

20 p=<0.001
19
15
0 p=0.003 p=0.008 p=0.003 14
c 10 —
&)
7.5
T 4.9 57 B
3.5 2.3
O I I I ]
Continous IV Mechanical ICU LOS Hospital LOS
sedation Ventilation

Traditional Sedation Protocol Sedation

TracheostomyRates 6.2% with protocol sedation versus 13.2% with
traditional doctor orders (p=0.04)



Daily Sedation Interrupticgé

Kress, J. P. et al. Ehgld Med 2000;342:14 71477

\

|
128 pts ventilated >48 hours in ICU randomizec
Daily Sedation Awakening Trial (SAT)

Traditional Sedation; titrated to goal sedation score

Daily Sedation Awakening Trial:

Daily Interruption of infusions (sedative/narcotic)
followed by assessment

If awake and following commanes  Infusio®d@ S F

If agitated= Infusion resumed at 50% dose initially
then titrated to goal level of sedation



Outcomes

Average Cumulative Sedative Dose was lower with SAT:

Midazolam230 mgs425 mg (p = 0.05)
Morphine 205 mgs480 mg (p =0.01)
Propofol15,200 mgvs17,600 mg ( p = NS)

20 P=0.004
16.9
P=0.03 =
15— 13.3 =
< 9.9
-
&) 6.4 7.3
5 i — —
0
Hospital LOS (days ICU LOS (days Time on Ventilator (days
Control Sedation = Traditional Sedation
<% ™ NEW ENGLAND Kress, J. P. et al.Bgld Med 2000;342:1471477

=5 JOURNAL of MEDICINE



New Generation medications
Dexamedetomidine

Odds Ratio Odds Ratio
Study or Subgroup Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Maldonado 2009 M 15.0% 0.15 [0.04, 0.50]
Maldonado 2009 P 14.8% 0.14 [0.04, 0.47]
Pandharipande 2007 8.8% 0.80 [0.30, 2.13]
Riker 2009 55.6% 0.37 [0.23, 0.60]
Ruckenen 2009 5.8% 2.35 [0.94, 5.89]

Total (95% CI) 100.0% 0.45 [0.32, 0.64]
Total events
Heterogeneity: Chi® =21.07,df =4 (P =0.0003); I’=81%

Test for overall effect: Z = 4.54 (P < 0.00001) 0.01 0.1 1 10 100

Favours experimental Favours control

Fig. 2. Forest plot showing the incidence of delirium in 4 randomized studies that compared

dexmedetomidine with midazolam or propofol after cardiac surgery, with lorazepam, with
midazolam, or with standard care. The cumulative odds ratio shows a dramatic reduction

(0.45) of delirium with dexmedetomidine use. (Data from Refs,38:44.:45.46)

Riker et al.CritCare Clinics. 2009
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Despite this evidence, sedation protocols and daily awakeni
are not widely used in dally practice

EEE community - NT
[ community - T
I university

Mehta et al. CCM
— . ‘ 2006

brotocol sedation scale delirium scale daily interruption




Interventions paired with Daily
Sedation Interruptions

Spontaneous Breathing Trials

Early Mobillity



Wake up and Breathe

All patients received Spontaneous breathing tria
Randomized to daily sedation interruption vs. traditional sedatic

20

T

P=0.02 P =001 19.2 P =0.04

15
14 7 14.9

Other findings associated with DSI:
5 1 Ancrease in seléxtubation -
(10%vs4%, p = 0.03)

Mecrease in 1 year mortality
(44%vs58%, p = 0.01)

GITara et ar.  Laricer. Zuus, 371, 12634,



Bed rest In Critical llines
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Brower , R.CritCare Med. 2009:; 37: S4%
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Weakness assoclated with ]
Critical lliness

Weakness 2 ICU Acquired
Deconditioning Weakness (ICUAW)
Common AKA: ICU neuropathyryopathy
Mechanical unloading of Nerve and muscle dysfunction
muscles causes atrophy. due to:
Bed rest associated with loss Mechanical unloading
of muscle mass 1% to 2.5% Inflammation
per day Oxidative stress

Weakness can be
demonstrated after k 2
days of Mechanical
ventilation

Nutritional deficits
May take months to reverse



Risk Factors for =
ICU acquired Weakness

Multisystem
Organ
Dysfunction

Immobility

ICU
Acquired
Weakness

Use of steroids and
Neuromuscular
blockers

Hyperglycemia

Dejongheet al. CCM. 2009; 37:S308.
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One-Year Outcomes in Survivors
of the Acute Respiratory Distress Syndrome

Margaret S. Herridge, M.D., M.P.H., Angela M. Cheung, M.D., Ph.D., Catherine M. Tansey, M.Sc.,
Andrea Matte-Martyn, B.Sc., Natalia Diaz-Granados, B.Sc., Fatma Al-Saidi, M.D., Andrew B. Cooper, M.D.,
Cameron B. Guest, M.D., C. David Mazer, M.D., Sangeeta Mehta, M.D., Thomas E. Stewart, M.D., Aiala Barr, Ph.D.,
Deborah Cook, M.D., and Arthur S. Slutsky, M.D., for the Canadian Critical Care Trials Group

Canadian cohort study of 109 ARDS survivors for 1 year
Median age: 45

Median APACHE Il : 23

Median ICU los: 25 days




Good recovery of pulmonary
function

Table 2. Recovery of Pulmonary Function among Patients with the Acute
Respiratory Distress Syndrome during the First 12 Months after Discharge
from the ICU.

3 Mo & Mo 12 Mo
(N=71)* (N=77)7 (N=280):

median (interquartile range)
Forced vital capacity (% of predicted) 72 (57-86) 80 (68-94) 85 (71-98)

Forced expiratory volume in one 75 (58-92) &5 (69-98) &6 (74-100)
second (% of predicted)

Total lung capacity (% of predicted)| 92 (77-97) 92 (83-101) 95 (81-103)

Diffusion capacity
VAo Re]aWI=M]| Residual volume (% of predicted)] 107 (87-121) 97 (82-117) 105 (90-116)
that remained Carbon monaoxide diffusion capacity 63 (54-77) 70 (58-82) 72 (61-36)
impaired at 1 year. (%6 of predicted){

6 minute walk distance limited by neuromuscular complaints



Global Assessment at one yea

49% back to work at a year
Most back to baseline weight

All patients described poor function due to weakness,
fatigue and loss of muscle bulk
Specifically:
Chronic pain from Chest tube sites (12%)
Entrapment neuropathies (7%)
Immobility of large joints due to hypertrophic ossification(5%
Tracheostomyscars bothersome OR to revise (7%)
Contracturedingers or frozen shoulders (4%)
Tracheaktenosisneeding OR (2%)



Early Mobility

Can we prevent muscle weakness associated with critical
liness with physiotherapy/exercise?

Pairing with Sedation Awakening Trials
Small observational studies
Randomized Control Trials



ADMIT TO ICU

LEVEL |

LEVEL I |

LEVEL lll

LEVEL IV

|LEVELI
| Unconsclous |

' MT: Passive
ROM 3x/d

Passive
ROM 3x/d

MT:
q2Hr turning

gq2Hr turning

Active
Resistance
PT

Passive
ROM 3x/d

q2Hr turning

Active
Resistance
PT

Passive
ROM 3x/d

g2Hr turning

Active
Resistance
PT

Sitting Position

Minimum 20
minutes 3x/d

Sitting Position
Minimum 20
minutes 3x/d

Sitting Position

Minimum 20
minutes 3x/d

Can mowe arm
against
[ I'E'Ultf

Sitting on
edge of
bed
PT +MT

Can move leg
against gravity

Sitting on
edge of
bed
PT+MT

Active
Transfer to
Chair (OOB)

PFT+MT
Minimum 20
minutes/d

DISCHARGE TO FLOOR BED

2008;36: 2232243




