Sedation and Paralysis Guideline:

The State-of-the-Art Monitoring In
Pediatric
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® Sedative drugs ntenliluan 1dun  Chloral hydrate, Benzodiazepine
(Midazolam, Diazepam, Lorazepam), opioid (Fentanyl, Morphine) Ketamine,

Propofal



The main indications for sedation analgesia in ICU includes:

improving patient comfort by reducing anxiety, pain and agitation

to facilitate aggressive ICU therapy (mechanical ventilation, invasive

procedure)

to avoid accidental removal of medical devices (endotracheal tube,

invasive line)

to decrease cellular metabolism



Trend ICU Sedation Now.
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Sedation in Pediatric ICU

when the child received sedation must be carefully monitored for respiratory depression and signs of deep

sedation.

Antagonist agents are available for opioids and benzodiazepines when the effects of sedation and

respiratory depression need to be reversed.

Whenever sedation is given, be sure to have the resources available to monitor the child’s vital signs and to

provide advanced life support if the child should progress to deep sedation.

In case complications occur, the following equipment should be immediately available: suction apparatus,
a bag-valve mask for assisted ventilation with capability of 90% to 100% oxygen delivery, and an oxygen

supply (5 L/min for more than 60 minutes).

Antagonists to sedative medication must be premeasured and ready to administer



Nursing assessment when the child received sedation.

® Visual confirmation of respiratory effort
® Color of skin

® Vital sign (must be checked every 15 minute for light sedation until the child
regains full consciousness, if light sedation progress to deep sedation, airway

management is essential must checked vital sign every 5 minute)

® Pulse oximetry



Sedation Assessment in Pediatric ICU
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o gihenlinnzasudszamluiieane (undersedation) == Stress == sympathetic nervous
system == BP, HR, IICP, Risk of MI, Work of breathing === Patient-ventilator dyssynchrony ===

Hypoxemia Agitation/ Delirium ===) Accidental extubation / Line/ medical devices / Fall event.

91 ' ~ : .. -
* gihentinnzasudszainunnnulyl (oversedation) == Hemodynamic instability ==
Respiratory distress ™ Prolong mechanical ventilation == withdrawal syndrome™= Increase risk

of infection ™= LOS, Cost. (Aitken et al., 2012; Vet et al., 2013)



Sedation Assessment in Pediatric ICU (Con.)
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Common Pediatric Sedation Assessment Scoring Systems.

Score Descriplion Definition

o
1. State BehaVlOl‘al Scale (SBS): -3 Unresponsive Mo sponlaneous respiratory efforl
Mo cough or coughs only with suctioning
No response Lo noxious stimuli
Unable to pay attention o care provider

Validated in critically ill pediatric Does not distress with any procedure (including noxious)
—2 Hesponsive to noxious stimuli Spontaneous yel supported breathing
. Coughs with suctioning/repositioning
patients 6 weeks to 6 years of age Responds 1o noxious stimul

Unable to pay attention to care provider
Will distress with a noxious procedure

< Does nol move/occasional movement of limbs or shifting of position
WhO Supported on meChanlcal -1 Hesponsive to gentle touch or voice Spontaneous bul inelfective nonsupporled breaths
Coughs wilth suclioning/repositioning
. . . . Hesponds o louch/vwoice
Ventllatlon but nOt recel\/1ng Able o pay allention bul drifts off alter stimulation
g Distresses wilh procedures
Able 1o calm with comforting touch or voice when stimulus removed
Occasional movernent of limbs or shifting of position
IleurOIIlUSCUIaI' blOCkGI’. 0 Awake and able to calm Spontaneous and effective breathing
Coughs when reposilionedioccasional sponlaneous cough
Hesponds bo woice/no external stimulus is required 1o elicil response
. . . . Spontaneously pays altention to care provider
- - Distresses wilh procedures
SIX dlmenSIOn Scorlng tOOlS ( 3 tO Able to calm with comforting touch or woice when stimulus removed
Occasional movemnent of limbs or shiting of positiondincreased movemnent (restless, squirming)
. +1 Restless and difhicull 1o calm spontaneous elfective breathing'having diflicully breathing with wentilator
+2 Scorlng System based on Decasional sponlaneous cough
Responds bo voice/mo external stimulus is required o elicil response
Drifts offfspontaneously pays allenltion o care provider

patient, S response tO VOlce then EE?::J:?&%E&%? calm, despite S-min attempl/unable o console

Increased movemenl (restless, squirmming)
+2 Agitated May have difficulty breathing with venlilalor

tOllCh and then noxious StlmU.ll) Coughing spontaneously

Mo external stimulus required o elicil response
Spontaneosusly pays altention lo care provider

Unsale (biting endotracheal tube, pulling al catheters, cannol be lefl along)
(Martha et al., 2006) Unable Lo console

Increased movement (restless, squirming, or thrashing side-to-side, kKicking legs)




State Behavioral Scale (SBS)

Dimensions Levels
Respiratory Drive I. Mo apomancaous respiratory effon
2. Spontapecus bat ineffective exhaled tidel volome (Patent specific:
1, Spontancous and effoctive exhaled tidal volume (Fatient specific: = doc'ke)
Responsc to l. Mo spomaneous breathing
Ventilation 2. Easy spontaneous breatking (fully synchronized with mechanical ventilation)
3. Having difficuliy synchromizing with ventsilator
4. Unsymehromized with mechanical ventilation, compromising oxygenation/ventilation
Eﬂughj_ug 1. Do cough with section
2. Couphs only when swotioned
3. Cougls when repositioned -
4. Dgcasiomal spontanecus cough
5. Frequent spondanecus coughing that docs not resalve with suctioning

Bronchospastic or choixing

Mo respomse to noxious stirmuls
Fesponds te noxious stinmslus.
Responds i touch

Respunds b voice
Mo external stimulus is reguired to elicit responss

Best Response
to Stimulation

Unable o pay amentian to care provider

Able o pay attention to care provider but drifts off 2fer stimulation
Spontapecusly pays attention to core provider (Infant — fixes and follows)
Wigilant of care provider'Eyves follow care provider — watchful
Hyper-vigilant to care providerFanicky when care providers approach paemt

Attentiveness
to Care Provider

Does not distress with any procedure incleding noxiass

Will distress with moxious procedures

Distresses with procedures (e, reposituosung)

Distressed (e.g.. picking at tubes, pulling al restraings, bz}

Patient infermittent]y unsafe (e g, bitimg ETT)

Paticnt unsafe (e.g. attempting o pull 2t ETTicatheters, cannot be el alone)

Tolerance o Care

PF??‘E“:“?‘F“.‘P‘P‘P*!“.‘!—*:‘P*N.‘“?

Consolability Selfregulates' modulates owmn behavior
Able b calm with comforing touch or voics when stimohss remmved; diszractibsle
Doees not consistently calm despite a F~ménuwee anemplt w consele
4.  Unable to consale
hovement afier 1. [Does nol mive
Consaled 2. Oecasional movement of extremities or shifting of position im bed
3. Iecreased movement (restless, squirming)
4. Excssaive movement (Thraching side o side, kicking legs, arched, rigid}
5. Combative
NRS:

|
Tt °F ° 1 [ | 1
o 1 2 3 4 5 a 7 B 9 10
Extremely Sedated Extremely Agitated

Figure 1. Behavioral assesament tool and numeric rating scale (NRS). ETT, endotracheal tukse.



Common Pediatric Sedation Assessment Scoring Systems. (Con.)

2. Penn State Children’s Sedation Algorithm (PSCHSA): Recommended for children younger than 18 years. Six-item scoring tool

(level 1 - 6) that defined target goals of sedation related to the amount of ventilator support required. Used for sedated/ paralysed
mechanically ventilated patients. Utilization of the PSCHSA resulted in a decreased number of unplanned extubations without increasing the
length of PICU stay. (Popernack et al., 2004)

2.1 Protocol for using the levels of sedation algorithm

1. After intubation, the level is established by the team to create an individualized patient behavior goal. The level is written as a physician order.
2. With appropriate medications prescribed, the nurse uses clinical assessment skills to administer pharmacological and age-appropriate
psychological support to achieve the established goal.
3. The staff explains the desired level and the plans for implementation to the patient’s family. Nonverbal communication is used for levels 1
through 3 based on the patient’s cognition and age.
4 Respiratory therapists are responsible to help identify changes in patient status that deviate from the set goal.
5. An evaluation and adjustments are made daily and when dynamic changes occur.
6. Documentation:
o Physician order on the plan of care.
¢ Medications administered.
o Patient data indicating therapeutic efficacy or required adjustments.
@ Assessment in the progress notes,




Common Pediatric Sedation Assessment Scoring Systems. (Con.)

2.2 Penn State Children’s Hospital Sedation Algorithm for ventilated children

Level 1 Goal: Awake and interactive with environment; i.e., watches television, communicates (generally for more mature children with

neuromuscular cause for assisted ventilation)
Action: PRN anxiolytics/analgesics
Level 2 Goal: Sleepy, arouses to light stimulation, becomes excited with nursing care/suctioning, moves spontaneously, turns head, consistently
breathes above ventilator
Action: PRN anxiolytics/analgesics, with or without continuous anxiolytics/ analgesics; paralytics only if PRN sedatives fail

Level 3 Goal: Asleep most of the time, arouses to pain, coughs with suctioning, breathes above ventilator, little spontaneous movement or head
turning
Action: PRN anxiolytics/analgesics with or without continuous anxiolytics/analgesics; paralytics only if PRN sedatives fail
Level 4 Goal: Asleep, arouses to pain, coughs with suctioning, returns to sleep immediately, does not consistently breathe above ventilator, little

spontaneous movement, no head turning
Action: continuous anxiolytics/analgesics, PRN anxiolytics/analgesics; paralytics only if PRN sedatives fail

Level 5 Goal: Asleep, minimal response to pain or suctioning, no respiratory effort, no sustained spontaneous movements
Action: continuous anxiolytics/analgesics, PRN anxiolytics/analgesics; liberal use of paralytics if PRN sedatives fail
Level 6 Goal: Asleep, continuous paralysis, level of paralysis assessed by nerve stimulator or by observing minor motor movements between

supplemental doses
Action: continuous anxiolytics/analgesics, continuous paralytics; PRN anxiolytics/analgesics titrated to vital signs. Utilize train of four-

nerve stimulator for serial assessments, or observe minor motor movements between supplemental doses.

PRN, as needed.
Copyright 2003: Departments of Pediatrics and Nursing, Pennsylvania State University College of Medicine, Milton S. Hershey Medical Center, Hershey,

Pennsylvania. All rights reserved.



Common Pediatric Sedation Assessment Scoring Systems. (Con.)

3. COMFORT Scale:
® Recommended for children younger than 18 years.
® The most extensively used and validated tool.

® Comfort scale has 8 domains and includes six behavioral and two physiologic variable (heart

rate and blood pressure and does not include crying).
® Can be used in pain and sedation non-paralysed ventilated patient.

® Patients with a score between 8 — 17 are over-sedated, scores between 17 — 26 are adequately

sedated, and scores between 27 — 40 are under-sedated.

® significant decreases in the total usage of sedatives and analgesics, the duration of mechanical

ventilation, PICU stay, withdrawal symptoms and the total duration of sedation.



4.

Common Pediatric Sedation Assessment Scoring Systems. (Con.)

COMFORT-behavioural Scale:
Recommended for children younger than 18 years.

Has 7 domains with Consciousness, agitation, respiratory response, crying, physical movement, muscle tone and
facial tone as measurable elements.

Can be used i sedated non-paralysed ventilated patient also.
Jd
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COMFORT-Behavioral Scale
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Common Pediatric Sedation Assessment Scoring Systems. (Con.)

5. Hartwig Sedation Scale
® Recommended for children 1 month to 5 years

® Quality of sedation was assessed every 3 h with a clinical sedation score by the nursing staff,
who quantified the following five criteria: motor function, mimic ability, eye opening,

toleration of artificial ventilation and reactions to painful measures.

® One point was given for the highest, 5 points for the lowest rate of sedation (ranging from 8

to 25 points)

® We considered sedation as excessive in the range 8 to 14, adequate (15 to 18) or insufficient
(19 to 25)



Hartwig Sedation Scale

1 2 3 < 5
A. Motor re- No sponta- Spontaneous Spontaneocus Spontaneous Continous
sponse NeouUs move- movermeants mowvaments of global move- spontaneous
ments with pain extremities ments movements,
restless
B. Mimic Mo reaction Grimacing Cries only Cries even when Cries,
onby with when with pain, without pain, difficult to
pain rapid return to but soon returns soothe
rest to rest
C. Eyes Permanantly Opeaenirng only Opening when Spontaneous Spontaneous
closed with pain manipulated, opening, opening,

cuickly falls
asleep again

D. Respiration

Easy,
spontanecus
breathing.
fully synchro-
nized

E. Aspiration

Mo reaction
when aspi-
rated

Grimacing only,

Nno mMovements
of extremities

soon returns to
sleep

awake for
long periods,

sweating
Mechanical re- Spontaneocus
spiration not breathing not
disturbed by synchronous
spontaneous with machine,
breathing tachypnoea

Little coughing
or retching

Strong oppo-
sition, intense
coughing,
straining
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Neurophysiological monitoring : Bispectral Index (BIS)
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Paralysis Guideline: Neuromuscular blocking agent (NMBA)
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Figure 2. Usc of ncuromuscular blocking agents (NMBAS) in the ICU.
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mydszdiu sazfamudievasnlasuengu NMBA (40)
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Pediatric Neuromuscular Blocking Agent Guidelines

1. Assure patient is securely intubated

Assure patient is on routine (not PRN) sedation/analgesia. If not, call house officer.

Establish PNS threshold per protocol. Use ulnar site. If unsuccessful, try facial nerve._ If still

unsuccessful, call house officer. If patient is currently chemically paralyzed, set output at 50 miliamps.

4. Check pupils g1h until infusion rate has not changed within 4 hours, then check qQ2h.

5. Test Train of Four (TOF) g1h until infusion rate has not changed within 4 hours, then q2h.

Train of Four (TOF) Testing Algorithm

TOF

Treatment

0/4 Twitches

Confirm PNS lead placement, HOLD infusion until 1/4 twitches returmn, then
restart infusion with the rate decreased by 25%, recheck in 1 hour.

1/4 Twitches

Decrease infusion rate by 10%, recheck in 1 hour.

2/4 Twitches

Continue present infusion rate.

3/4 Twitches

Increase infusion rate by 10% and recheck in 1 hour

4/4 Twitches

Increase infusion rate by 25% and recheck in 1 hour

4/4 Twitches
Patient movement
compromising clinical
status (il.e. ventilator
asynchrony or
increased ICP)

Re-Bolus with loading dose as ordered.
Increase infusion rate by 25%, recheck in 1 hour_

UMC Department of Pediatrics, 2015






