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How do we choose the right drug?

 Match needs of the procedure with the
performance of the drug.

eensure that providers have the critical
competencies required to use the drugs -
specifically rescue capability.

Outline

Thoughts on Safety/Efficacy

Current literature, guidelines
Dartmouth Sedation Studies

Pediatric Sedation Research Consortium

Recognize the Challenges of
Each Case!

 Difficult Patients
¢ Difficult Environments
» Difficult Procedures

W Cancer Center * Research Building
Conference Rooms and Auditoriums E, F & G




The Problem

Current State of Sedation
Literature

Over eighty studies involving a variety of providers
using anesthesia can be found on Medline search -

Can Current Literature last 5 years
H H Studi t oft t ti ti d
G u I de Ou r P raCtI Cef) obl;e;ifa?;)r?af en retrospective or prospective an
Numbers = 30 to 1000 patients.

Almost never find a serious incident
® Conclusions = Technique “x” is safe and
efficient for procedure “y”.

Current State of Sedation Current State of Sedation
Literature

Is propofol safe for procedural sedation in children? A prospective
evaluation of propofol versus ketamine in pediatric critical care®

Literature
« 12 of 58 propofol patients required airway
manipulation. 10 required PPV.
e 30f 47 in the ketamine group required PPV
3 > and one needed to be intubated because of
r. ey “difficult ventilation”.
el : ¢ Recovery time 23 min for Prop, 50 min for
ketamine.
* Conclusion - Propofol safe and effective

Amir Vardi, MD: Yishay Salam, MD; Shay Paceh, MD: Gideon Paret. MD; Zohar Barzilay, MD, FCCM
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Adverse event rates vs. NPO time
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PAIN MANAGEMENT/CONCEPTS

James R. Miner, MD From the
Jahn H. Burton, MD pinar

Clinical Practice Advisory: Emergency Department Procedural

Sedation With Propofol

nce-based clinical practice advisory for the administration of propofol for emengency
55

Current State of Pediatric
Sedation Safety Research

Desperate need for prospective,
controlled, randomized studies with real
power.

Desperate need for validated outcomes
measures including intraoperative
conditions and procedure outcomes.

Need for multispecialty collaboration.

Human Factors Approach

Characterize work domain

Understand vulnerabilities/hazards
— People, Tools, Environment, Problem

Model system
Design and prototype remedies
Validate remedies

Dartmouth Studies

Characterizing Pediatric
Sedation Work

« Video recorded 12 sedations
- Radiology, oncology, ED, audiology, cardiology...

* Analyzed by 3 pediatric anesthesiologists
- Work: demands and resources
— Goals, problems, control tasks



Pain, Anxiety, Dangerous Movement

Side Effect (eg PAIN)

Treatment of SE
(eg Morphine)

Side Effect of Sedation

Apnea, H
P | ¥ (eg Apnea)
— N - :
Irducticn Procedurs Recovery

DOCS validation

* We defined 3 “zones”
 Greater than 2 = procedural side effects

e 21t0 -2 = acceptable

* Less than —2 = sedation side effects (over
sedation)
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(Medication = Chloral hydrate, 75mg/kg dose)
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DOCS:

the Dartmouth Operative Conditions Scale

Development and Validation of the Dartmouth Operative
Conditions Scale

Joseph P. Cravero, mn, George T. Blike, ™

phen D. Surgenor, MD, and Jens Jensen, Ms

Department of Anesthesiology, Dartmenth §liccheock M e, Lebanon, New Hampshire

Sedation Study

» One hundred and ten procedural
sedations were then video taped -
from time of medication
administration to “back to baseline”

» DOCS score assigned for every
minute of every video and data
represented graphically.




Results of the Study

 Failure to achieve sedation rate

was 5%.
» 8% without expert providers.
» 0% with expert providers.

Results of Study

- High risk states were divided
into two categories —

* 1) oversedation events with a
DOCS of less that -2 and

* 2) undersedation states with a
DOCS score of greater than 2.

Results of the Study

* When asked to rate the safety and
efficacy of the sedation, providers
and parents in all cases with high
risk states - rated the sedation
10/10.

- They would choose it again!!!

Results of the Study

» Time from beginning sedation to

beginning the procedure varied
from 2 minutes to 84 minutes

Results of the Study

* Six of the 100 tapes were noted to
have evidence of oversedated states.

» One newborn experience a
prolonged oxygen desaturation state
with pulse oximetry readings of less
that 84% for 9 minutes duringa CT
scan under chloral hydrate sedation
another had <80% for 6 minutes.

Results of the Study

*Undersedated states were
extremely common - occurring in
68% of the videotapes.




Summary of the Study

What about core
competencies for use of
potent sedative medications?

*Drugs and Providers were poorly
matched to provide needed
sedation for procedures in this
study.

Simulator as Crash Test
Dummy

* METI simulator used in 3
different environments where
sedation is given to children.

» Same scenario evaluated in each
case.

* Video record and physiologic
data collected in each case.

Simulator as Crash Test
Dummy

* “The Use of a Patient Simulator
to Evaluate Rescue capability for
Pediatric Sedation Critical
Events.” SPA 2003

.
A Method for Measuring System Safety and Latent Errors
. . . e . Simulated Apnea Event (Emergency Medical Team)
Associated with Pediatric Procedural Sedation -
ketamine e ——Spont. RR
George T. Blike, Mp, Klaus Christoffersen, php, Joseph P. Cravero, o0, | W 1014 Ga02
Steven K. Andeweg, MD, and Jens Jensen, Ms g R ¥
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‘The practice of sedating patients in the hospital for diag- Tk lator data files were used to calcul of o
nosticand therapeutic procedures may be associated with — range for critical variables. Hypoxia and hypotension o
life-threatening respiratory depression. We describe a  lasted 45 and 5.5 min in the radiclogy and emergency %
‘method that uses a simulated eventtoidentify latentsys-  departments, respectively, compared with 0 min in the
tem failures. A simulated scenario was developed that  gold standard setting. Many latent failures were identi-
vas seproducible with ic phy vthatdegraded  Fed by reviewing the video. This study supports the fea-
over time if no interventions occurred and improved  sibilityof using availablo human simulation asa crash-test
when treated appropriately. Management of thescenario  dummy to more objectively quantify rescue system per-
ywas ohserved in an ideal setting, a radiology department,  formance in actual sedlat ings. Thismethod re-
and an emergency dep Event was  vealed in personnel and in care systems B " d
vidsotaped. The simulator’s physiological data were  even though sedation care regulatory requirements were ag-mask starte Respiratory therapist
saved automatically at 5-s intervals. Deviations from  met start apnea event ots h
“best practice” were measured by using a set of video Tirne (minutes) connects oxygen hose
markets for event detection, diagnosis, and treatment. (Anesth Analg 2005;101:45-58)




Simulated Apnea Event {(Anesthesia Team)
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Summary from Crash Tests

» Competencies need to be defined . _
and tested before using potent Pediatric Sedatlc_)n Research
sedative medications. Consortium

Complication Data Collection

Apnea —

Aspiration —

Cardiac Arrest

Death

Delirium during or after the procedure —
Oxygen desaturation —

Emergency consultation called for airway management Data Com i n g O ut Of the
Hypothermia — .

Required positive pressure ventilation when not intended.

Prolonged recovery time/prolonged sedation — CO nso rti u m

Unexpected change in heart rate, blood pressure or respiratory rate > 30%

Unintended deep level of sedation.

Unplanned intubation.

Vomiting —

Unplanned admission to the hospital or increase in the level of care.
Other




Complications Paper PSRC

At this point we had recorded one “code”
(bronchoscopy) in a child s/p lung
transplant — no deaths.

One aspiration in a child s/p visceral
transplant.

Most reported problems are minor —
involving desaturation and need for bag-
mask ventilation.

Data on efficiency is still being evaluated.

3 M, G, 57 Lot . HavEzog, MR, Jusns E. Havidich, MO,

Adverse Events Inciderce per 10,000 N 95% CI

Death 0.0 0 (0.0-0.0) -

Cardiac Arrest 03 1 (00 19) Unplanned Treats Inciden per10,00( N 9%l

Aspiration 03 1 (0019 Reversl AgentRequin- urarticipted 17 5 (0639

;‘YPO'hefma _ e ;?] g E ‘11‘1” 2‘2‘; Emeencyeshesa CondtforAirway 2.0 6 (0743)
eizure ( ) During Sedation 1 5. - e

Stridor . 3 T (158 Admsgon tétosiil Sunaticisted 7.0 21 (43107)
Lar 43 13 (23 74) (sedaorrekted)

Wheeze (new orset durir i 4.7 14 (25 178) IntubtionRequied- unaticipated 9.7 29 ( 6.513.9)
Allergic Reaction (rash) 5.7 17 (339.1) A P

IntravenousRelated Problems/complication 11.0 33 (7.6154) Airway ﬂj(t_mg)qnede_qgnnm) 27.6 83 (22484.2)
Prolonged Sedation 136 41 | (98185 Bagnaskvertilaior(unaticpeted) 63.9 192| (55273.6)
Prolonged Recover 223 67 (17.3-283 Totl Uplanng Teamets 111.9 (1 per 89 336 | (85.8130.2)
Apnea 243 73 (19.1-305

Secretions (requiring suction 416 125 34.7-49.6) | e - n

Vomiting Durirg Proc‘:duﬁ (non-Gl) 472 142 539_& 55.7 Conditions Present Durlng P| | Inciden perl0,00( N 959%€I1
Desaturation S below 90% 156.5 470 | (142.7-1712) Inadeqtemedtioncaldnotorplete 88.9 (1 per33§ 267 | (78400.2)
Total Adverse Events 339.6 (1 per 29) 1020 | (308.1-371.5)

Results-Serious AE’s

e 111 Stridor, Laryngospasm,
Wheezing, Apnea
—~1 per 400 sedations

0 Deaths
1 Cardiac Arrest

1 Aspiration

24 Stridor and Laryngospasm
21 Unplanned admissions
—~1 per 1,500 sedations

* 267 Vomiting, Secretions
—~1 per 100 sedations




Results-Unplanned Treatments
* 6 Emergency Anesthesia Consults
* 29 Emergent Intubation
» 83 Oral Airway Insertion

* 192 Positive Pressure BMV
» 310 Unplanned Major Airway
Interventions

— ~1 per 100 sedations

The Incidence and Nature of Adverse Events during
Pediatric Sedation/Anesthesia with Propofol for
Procedures outside the Operating Room

Report from the Pediatric Sedation Research
Consortium

» Data submitted by 37 institutions -
49,836 sedation encounters utilizing
primarily propofol.

* July 12004 - Sept 1, 2007

» Data evaluated for complications and
effectiveness of sedation

Drug Total Uses Incid, per 10K Confid, Interval

Ativan 33 6.6 (4.6,9.3)
Chloral hydrate 139 27.9 (23.532.9)
Dexmedetomidine 22 4. 4 (2.86.7)
Etomidate 42 8. (6. 1,11. 4)
Ketamine 879 176. (165. 0,188. 3)
Methohexital 14 2. (1.547)
Midazolam 755. (732. 6,779. 2)
Pentobarbital 27. (22. 7,32. 1)

Pentothal 10. (8.0,13.9)

Valium 1. (0.3,2.3)

Discussion

e Primary Findings-
— Critical AEs rare (Death, Cardiac Arrest,
Aspiration);
— serious AE’s (Laryngospasm, Stridor,

Apnea, Bronchospasm) LESS rare
« ~1:400 sedations
— Need for Emergent Airway Tx Common
(depending on definition)
« ~1:100 sedations

Provider Type Total # of Cases Percent of Cases

Anesthesiologist 5117 10. 27

APRN/PNP/PA 15 0.03
Emergency Medicine MD 18,034 36, 19
Fellow Level Trainee 1,215 2,44
Intensivist 24,296 48, 76

Pediatrician 1,123 225

Radiologist 5 0. 01

Complication Nimber Rare o




Cardiac Arrests

¢ 9 YO male undergoing
bronchoscopy in an intensive care Unplanned Airway Intervention skl
unit, H/O TEF. Laryngospasm i S S
episode led to hypoxia - bradycardia LMA placement 5 (8.014.2)
(profound). CPR plus epi bolus. He e e
was reported at his baseline 2 hours Oral Airway Inscrtion Reguired 3 .1 (57.672. 4)
« Jaté0 athletic male s/p episode of Gl bleed. ii“g'” Reguired 3 Ejji4:f° ;
Colonoscopy 195 mg of propofol over 13 Suctioning Reguired 3 736 (66 0.81. 8)
minutes. Apnea occurred with severe No data ’ 7 (2.1,5.9)
bradycardia (asystole) 30 seconds. CPR
plus atropine and epi - back to basgline in3

minutes.

Procedure Status Total Number Percent
f Cases
ortases Last Intake Status Total # of Cases Percent
Procedure Completed 49,395 99. 12 Liquids Intake - Less than 2 hours 315 0. 63

Procedure Not Completed (Due to Problems with Sedation)

Liquid Intake — More than 2 hours 49,521 99137

Procedure Not Completed (Problems Not Related to Sedation)

Solid Intake — less than 8 hours 67 17. 42

Solid Intake — more than § hours B2. 58

Aspiration Episodes Propofol Conclusions

Dizgnasis Procedare  NPOsatis Setting Lots of Propofol Sedation going on out

Ex-Premies/p visceral Colonoscopy > & hours for clear Sedation Unit |
transplant fluids there
and solids.

Scizure Disorder MRI Z'l”én{:rs :Lmln..m Recovery Room Low mOI’bIdIty and mortality in this
o mixed group.

. e 1in 65 associated with stridor,
6 hours  solids laryngospasm, airway obstruction,
wheezing, or central apnea.

Proves the effectiveness of good rescue
systems!

Argues for credentialing core competencies

| PR R PN

Hallucinations with MRI 4 hours — clear fluids Scanner
intercurrent URL 6 hours - solids




Discussion

» Does Data Generalize to Your Hospital?

— This group of hospitals is likely better than
average.

« Selection Bias
* Specialty services and programs
* Dedicated resources

Safety Summary

* We need new thinking - more
evidence.

» We need more detail and science
behind the behaviors and practices
that characterize safe and effective
sedation.

» We need more cooperation among the
various specialists that practice
pediatric sedation.

Society for Pediatric Sedation

« Mission Statement: The Society for Pediatric
Sedation (SPS) will strive to be the international
multidisciplinary leader in the advancement of
pediatric sedation by promoting safe, high quality

care, innovative research and quality professional
education.

Discussion

Is this the way to define Critical
Competencies in Pediatric Sedation?

Evaluate unexpected airway
management - teach TO these skill
sets.

Come up with ways to credential and
re-credential these competencies.

Future

Continue PSRC - refine tool

Report data on various complications
and effectiveness with various
sedation methods.

Use data to formulate critical
competencies for priviledging.

The Society for Pediatric Sedation

Minimizing the Trauma of Pediafric Procedures
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