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Where do CL come from ?



Aviation vs. Medicine

- differences between domains
Different

e Complexity

e \Variation

e Formal regulations

e History of Safety Culture
e Visibility of accidents

e Personal involvement



Different Types of Checklists

CL accomplishment

,Challenge - Response — Checklist”
,Read and Do — Checklist”

CL condition of use
,Normal — Checklist”

,Emergency — Checklist”

Confirmation

Execution

Cognitive aids

,QRH" Quick Reference Handbook



,Challenge - Response — Checklist”

A swiss NORMAL PROCEDURES NCL.C3
07 APR 11
BEFORE START APPROACH
COCKPTT PREP........... COMPLETED (BOTH)| |BRIEFNG..................... CONFIRMED
GEAR PINS and COVERS.................. REMOVED| |ECAM STATUS..................... CHECKED
SIGNS ON/AUTO| | SEAT BELTS ON
ADIRS. NAV| |BARO REF ___SET0TH)
FUEL QUANTITY oo KGLLB| |MDADH.... ___SETOTH)
TO DATA SET| |ENGMODESEL................._ASRQRD
BAROREF..... ____SET(BOTH)
WINDOWSDOORS _CLOSED (BOTH) LANDING
BEACON
THR LEVERS...
PARKING BRAK| AUTOBRAKE. ..AS RORD
ECAM MEMO... _LDG NO BLUE
AFTER START - LDG GEARON
ANTI ICE - SIGN:':'. oN )
ECAM STATUS ; CABMREADY( <A
PITCH TRIM. D ammoer
RUDDER TRIM
AFTER LANDING
BEFORE TAKEOFF FLAPS FETRACTED
FLIGHT CONTROLS....... ..CHECKED (BOTH)| | SPOILERS..........ocoocevocreeneoeo.... DISARMED
FLTINST. o ...CHECKED (BOTH)| | aPu START
BRIEFING....... ...... CONFIRMED| |RADAR....oooooo _OFF/STBY

FLAP SETTING CONF__(BOTH)| | PREDICTIVE WINDSHEAR SYSTEM..........._ OFF
V1. VR. V2FLX TEMP. . ___(BOTH)
ATC SET PARKING
ECAMMEMO............... TONOBLUE| [APUBLEED ON
- AUTO BAK MAX ENGINES. OFF
D SEAT BELTS OFF
oo EXTLT AS RORD
D AR TO FUEL PUMPS. OFF
- TO CONFIG NOAM PARK BRK and CHOCKS........................AS RORD
CABIN CREW ADVISED| | Consider HEAVY RAIN
TCAS.......... TA OR TARA SECURING THE AIRCRAFT
-AS RQRD| e o
PACK! .AS ROR S,
Crs S RORD) | oxyaeN OFF
AFTER TAKEOFF / CLIMB APU BLEED OFF
DG GEAR O8] |EMER EXIT LT OFF
FLAPS. ... RETRACTED | [SIGNS OFF
PACKS ON| [APUAND BAT....oooocccs OFF
Consider COLD WEATHER

BAROREF..........._____SET (BOTH)




,Read and Do — Checklist”

REV 35
AJSWIss | ABNORMAL PROCEDURES | —— 2.13

FLARE, TOUCHDOWN AND ROLL OUT l

Engines should be shut down sufficiently early to ensure fuel is shut off before the nacelles
impact, but sufficiently late to ensure adequate hydraulic supplies for the flight controls.
Engine pumps continue to supply adequate hydraulic pressure for 30 seconds after first engine

shutdown.
—REVERSE ...t s DO NOT USE
@ If NOSE L/G abnormal
—NOSE ... ...t MAINTAIN UP

After touchdown, keep the nose off the runway by use of the elevator.
Then, lower the nose onto the runway before elevator control is lost.

- BRAKES (compatible with elevator efficiency) . . . .. APPLY
—ENGMASTERS ....... e e i OFF

Shutdown the engines before nose impact.

@ If one MAIN L/G abnormal

—ENGMASTERS ...... ... e OFF
At touchdown, shut down both engines.

— FAILURESIDEWING ............0vivunnn MAINTAIN UP
Use roll control, as necessary, to maintain the unsupported wing up as long as
possible.

— DIRECTIONAL CONTROL ........cvvvvvvvnnn, MAINTAIN
Use rudder and brakes (maximum 1000 psi) to maintain the runway axis as long as
possible.

@ If both MAIN L/G abnormal
—ENGMASTERS ... ... i OFF

Shut down the engines in the flare, before touchdown.

— PITCH ATTITUDE (at touchdown) . . . . NOT LESS THAN 6°




Why do pilots use checklists ?

1. They have been trained using them
1. They believe in the concept
1. They value CL for their effect on their personal faith

2. They value teamwork and know that CL support shared mental models

Prielipp RC et al. Anesth Analg 2015;121(3):727-33
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An Intervention to Decrease Catheter-Related Bloodstream
Infections in the ICU

Peter Pronovost, M.D., Ph.D., Dale Needham, M.D., Ph.D., Sean Berenholtz, M.D., David Sinopoli, M.P.H., M.B.A,,
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,Challenge - Response — Checklist”

World Health
Organization

SURGICAL SAFETY CHECKLIST (FirsT EDITION)

SIGN oUT

NURSE VERBALLY CONFIRMS WITH THE
TEAM:

THE NAME OF THE PROCEDURE RECORDED
THAT INSTRUMENT, SPONGE AND NEEDLE
COUNTS ARE CORRECT (OR NOT
APPLICABLE)

HOW THE SPECIMEN IS LABELLED
(INCLUDING PATIENT NAME)

'WHETHER THERE ARE ANY EQUIPMENT
PROBLEMS TO BE ADDRESSED

SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE REVIEW THE KEY CONCERNS
FOR RECOVERY AND MANAGEMENT

OF THIS PATIENT

Before induction of anaesthesia »»»»»»»p» Before skinincision »»prr»rrrrrrr» Before patient leaves operating room
[0 PATIENT HAS CONFIRMED [0 CONFIRM ALL TEAM MEMBERS HAVE
« IDENTITY INTRODUCED THEMSELVES BY NAME AND
* SITE ROLE
* PROCEDURE
* CONSENT [0 SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE VERBALLY CONFIRM O
[0 SITE MARKED/NOT APPLICABLE * PATIENT
* SITE
O ANAESTHESIA SAFETY CHECK COMPLETED * PROCEDURE
[0 PULSE OXIMETER ON PATIENT AND FUNCTIONING ANTICIPATED CRITICAL EVENTS
DOES PATIENT HAVE A: O SURGEON REVIEWS: WHAT ARE THE m
CRITICAL OR UNEXPECTED STEPS,
KNOWN ALLERGY? OPERATIVE DURATION, ANTICIPATED
CTRENG: BLOOD LOSS? (m]
CTRERYES!
[0 ANAESTHESIA TEAM REVIEWS: ARE THERE
DIFFICULT AIRWAY/ASPIRATION RISK? ANY PATIENT-SPECIFIC CONCERNS?
o
0  YES, AND EQUIPMENT/ASSISTANCE AVAILABLE [1  NURSING TEAM REVIEWS: HAS STERILITY
(INCLUDING INDICATOR RESULTS) BEEN
RISK OF >500ML BLOOD LOSS CONFIRMED? ARE THERE EQUIPMENT
(7ML/KG IN CHILDREN)? ISSUES OR ANY CONCERNS?
O NO
O YES, AND ADEQUATE INTRAVENOUS ACCESS HAS ANTIBIOTIC PROPHYLAXIS BEEN GIVEN
AND FLUIDS PLANNED WITHIN THE LAST 60 MINUTES?
O YES
[0 NOT APPLICABLE
IS ESSENTIAL IMAGING DISPLAYED?
O YES
[0 NOT APPLICABLE

THIS CHECKLIST IS NOT INTENDED TO BE COMPREHENSIVE. ADDITIONS AND MODIFICATIONS TO FIT LOCAL PRACTICE ARE ENCOURAGED.




,Read and Do — Checklist”: Crisis Manuals

European
Society of BASICS PODCASTS | HAZARD BASIC CHECKLISTS s s
Anaesthesiology WARNINGS | LECTURES R

HAZARD
WARNINGS

A Starter Kit in Patient Safety in
Anaesthesiology to raise safety
standards across Europe.
Read, listen, learn and teach
Make anaesthesiology safer: save
lives!

CHECKLISTS
Developed and compiled by the
ESA/EBA Task Force Patient safety
(Sven Staender [chair] with Guttorm
Brattebs, Andrew Smith and David
Whitaker).

-




,Read and Do — Checklist“: Crisis Manuals

Eurccean
A HOME BASICS | PODCASTS | HAZARD
Anassthes:ology WARNINGS

M @
PATIENT SAFETY
IN ANAESTHESIOLOGY

"Hospitals not using a surgical safety checklist are
endangering patient safety..." Sir Liam Donaldson,
Chairman of the WHO Patient Safety programme
Download checklists to be used for routine work
and in emergencies to make your hospital safe.




,Read and Do — Checklist”: Crisis Manuals

ES

Intraop Myocardial
Anaphylactic Reaction

Haemolytic Transfusion Reaction

Air Embolism

Laryngospasm

Malignant Hyperthermia

Newborn Life Support

Severe Bronchospasm

Local Anaesthetic Toxicity

Hyperkalaemia

Aspiration

Severe Bleeding

Increased Airway Pressure

Differential Diagnosis Hypocapnia / low etC02
Differential Diagnosis Hypercapnia / high etC02
Differential Diagnosis Bradycardia

Severe Bradycardia

Differential Diagnosis Tachycardia

Severe Tachycardia

Differential Diagnosis Hypotension

Left Ventricular Shock

Right Ventricular Shock

Differential Diagnosis Hypertension
Differential Diagnosis Desaturation / low Sp02

=
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,Read and Do — Checklist”: Crisis Manuals

2 ANAPHYLACTIC
REACTION

Sign:

Hypotension

Pulmonary edema

Bronchospasm (increased insp. pressure, decreased compliance)
Hypoxia

Erythema / flush

Angioedema

Nausea / vomiting in awake patients

Call for support / inform surgeon

Stop all potential triggering substances
* e.g. drugs, colloids, blood products, latex products

Fulli resuscitation (start chest compression if no carotid pulse for > 10
sec

Adrenaline 1 mcg/kg iv.

Start adrenaline infusion 0.1 mcg/kg/min titrated to maintain systolic blood pressure
at least 90 mmHg

In Cardiovascular collapse

Adrenaline 1 mg i.v. ADULT

Arenaline 10 mcg/kg i.v. CHILD

Consider Vasopressin 2 U i.v. ADULT

Consider endotracheal intubation and Fi02 100%

Increase preload
* Volume load (min. 20 ml/kg)
« Trendelenburg-Position (leg elevation, head down)

Monitoring
* Place arterial line

Take arterial blood gases
Consider further actions

Hydrocortisane bolus i.v. or i.m
- >12years:  200mg

- 6-12years:  100mg
- <byears 50mg
* H-1-blocker:

- Clemastine 2 mg bolus i.v. or i.m.
- Diphenhydramine bolus i.v. or i.m.
<12 years: 1- 2 mg/kg max 50 mg
>12years:  25-50mg max 100mg
H-2-blocker: Famotidine 20 mg i.v.
Aminophylline bolus up to 5 mg/kg i.v. or i.m.
Take blood samples for tryptase levels
- when patient is stabilized
- after 2hrs and 24 hrs
Arrange for allergy testing after one month




Are Checklists a tool for every domain ?



Chartered Flight Civil Aviation

juiod
siy1 puoAaq waisAs oN

Himalaya

mountaineering Off shore drilling Railways

Professional Fishing

Fire fighting Oil industry (total)

Chemical Industry (total) Nuclear Industry
—:
10-2 103 104 105 10% | Risk
Very unsafe Unsafe Safe Ultra safe !

R. Amalberti, HAS, France



ULTRA RESILIENT

Context : Taking risks is the essence

Culture: Fighter spirit, cult of champions

and heroes
Safety model : Power to the experts
Training: Learning through shadowing,

acquiring professional
experience.

Himalaya
mountaineering

Professional Fishing

102

Very unsafe

R. Amalberti, HAS, France

Fire fighting

ULTRA SAFE

Context : Risk is excluded as far
as possible.

Culture: Applying procedures
Safety model : Power to the regulators

Training Teamwork to apply
procedures

Chartered Flight

Off shore drilling

Oil industry (total)

Chemical Industry (total)

103

Unsafe

104
Safe

105

Civil Aviation

juiod
siy1 puoAaq waisAs oN

Railways

Nuclear Industry

106 |

Ultra safe

Risk



ULTRA RESILIENT ULTRA SAFE

Context : Taking risks is the essence Context : Risk is excluded as far
as possible.
Culture: Fighter spirit, cult of champions
and heroes Culture: Applying procedures
Safety model: Power to the experts Safety model : Power to the regulators
Training: Learning through shadowing, Training Teamwork to apply
acquiring professional procedures
experience.
- 1
Anesthesiology Anesthesiology :
ASA 34 ASA 1-2 !
Radiotherapy !
Obstetrics Scheduled Surgery '
Eme_rg_em:y Blood !
Medicine transfusion :
Icu Medical risk (total) \
{ncology I g
> g
| -
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Chemical Industry (total) Nuclear Industry

102 103 104 105 10% | Risk

Very unsafe Unsafe Safe Ultra safe

R. Amalberti, HAS, France



Perspective



Perspective

« Society will ask for more and more safety.
« The number of rules will steadily increase because ...

« ...organisations (hospitals) and healthcare in general will become
more and more complex.



Complexity in Health Care

*  Production-pressure

«  Co-Morbidity

« Complex Drug Therapy

- Complex Treatment Regimens

- Steadily increasing number of specialists
*  Unpredictability

« Hospitals as complex Organisations



Definition of Complexity

Simple (linear) 7 —— >®
Complicated (linear) ®-->0-->0-->0-->0-->0-->0
Complex (non-linear) .«”Qq,/;v.\z /
| "
o4



The Challenge of Complexity

Theory Practice

»Work-as-imagined* ﬁ ,Work-as-done*

Blunt end Sharp end

Erik Hollnagel



Learning in Complexity

« 1:10'000

« Learning from Failure

.t is easier to learn from that which is frequent (and regular)
than from that which is infrequent and irregular.”

Hollnagel E, Braithwaite J, Wears RL. Resilient Health Care; Ashgate 2013



-

Safety - |

Safety - I \
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From Safety-l to Safety-ll

«... from ‘avoiding that something goes wrong' (Safety-l)

to ‘ensuring that everything goes right’ (Safety-Il).»

Hollnagel E, Braithwaite J, Wears RL. Resilient Health Care; Ashgate 2013



Traditional concept:
risk & safety as the result of errors

Safety = absence of errors
Safety = ,non-event’ (kar wWeick 1997)
Non event = nothing is happening

Safety Managament = assure that nothing is happening

COMPLIANCE !



Prospective, avoiding \ Retrospective, blaming

Safety-ll Safety-I

,People are quick to find out which performance adjustments work.
Blaming people for doing what they usually do is counterproductive.” (Erik Hollnagel)



Risk Management using the concept of resilience



Resilience Engineering:
risk & safety as the product of normal

performance variation & adaptive capacity
(e.g. in goal conflicts or scarce resources)



Resilience and Safety — 1/ - Il in Context

Safety — | Management «Be careful» Failure Avoidance

Safety — Il Management «Be safe» Resilience



Resilience in Context

* ASA-4, emergency, major surgery
* Trauma Care

* ASA-1, elective, minor surgery
* Radiology
* Transfusion Medicine

COMPLEXITY

«Uncharted
Waters»

«Proven
Concepts»

Potential to respond
... anticipate
... monitor
... learn

Resilient Health Care

Following Standards
... Guidelines
... Processes
... Checklists

Lean Health Care



Performance variation

People constantly adapt their actions to actual demands.
People apply procedures to match the conditions.

People can detect and correct when something goes wrong.



Performance variation

... complex systems are only reliable, because people are flexible

and able to adjust!



BUT...



Significance of Rules, Guidelines, Standards and Checklists

Resources needed (active)

Total Task Load <
Standards / Checklists (passive)

Gilbert C. et al (2007) Errors and Failures: Towards a New Safety Paradigm, Journal of Risk Research, 10:7, 959-975



Conclusion

1. CL, crisis manuals and other cognitive aids are useful.
2. They are not a magic bullet but necessary in complexity.
3. Safety-II and Resilient Health Care are necessary for todays and

future threats in medicine.



THANK YOU



