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Case GA

36 year-old hispanic male presented with abdominal
pain progressing to chest pain at outside hospital

Consistent with acute Ml
PMH: lupus, hypercoagulable state

Delay in intervention suffered transmural infarct of
inferior wall

Transferred to UCSD 6/2 for cardiac catheterization
Received cardiac cath, stenting of thrombus in RCA

Developed oliguric acute on chronic kidney injury
secondary to contrast load



Dialysis Rx

= Started on CVVHDF 6/8

CVVHDF Rx 2/12

= Qb 100 mL/min
= Qd 1000 mL/hr
= UF 1500 mL/hr
= TSC 145 mL/hr
= CaCL 80 mL/hr

Dialysate

* NaHCO3 20mEg/L
= NaCL 20 mEq/L

= KCL 5 mEg/L

= Mag 3 mEg/L

= Dextrose 0.1%
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Plan of Action

= Citrate flow had been increased maximally

= Attending physician was called

= TSC bag was switched out with a new bag

* Rate maintained

= Samples sent to clinical laboratory for analysis




Quality Assurance of Solutions

Sample Sodium concentration pH
mEq/L *

Patient sample

Random sample bag #2

**k

Random sample bag #3

**k

Random sample bag #4

**k

*No assay for [citrate], [sodium] used as a surrogate test.

**Bags 2,3,4 pulled from pharmacy refrigerator, prepared on same day on citrate bag used for AG.
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Case Analysis

= Error?
= Who’s fault?
= What needs to be done?




Quality Assurance

= Baxter CAPS _Compoundirc%gharma_cy repares trisodium
citrate 4% 2 liter bags for D Medical Center

= CAPS internal QA revealed human and machine errors
= No lot number recorded on batched solutions
= New employee operating compounding machine
= Machine was set in wrong mode!

= Tour of CAPS facility and review of QA Procedures by UCSD
Pharmacy Dept

= Corrective action plan
= Weigh each bag
= Double check expected and actual weights
* Improved training of new employees
* Improved documentation procedures



Error

“Human Error” is a generic term used to describe all those
occasions where a planned sequence of mental or physical
activities fails to achieve its intended outcome, and when these
fallures cannot be attributed to outside intervention.




A User’s Manual For The TIOM’s
‘Quality Chasm’ Report

Patients’ experiences should be the fundamental source of the
definition of “quality.”

by Donald M. Berwick Health Affairs 2002

The underlying framework analyzes the
needed changes in American health
care at four different levels:

= the experience of patients (Level A);

= the functioning of small units of care
delivery (“microsystems”) (Level B);

* the functioning of the organizations
that house or otherwise support
microsystems (Level C);

* the environment of policy, payment,
regulation, accreditation, and other
such factors (Level D), which shape the
behavior, interests, and olpgortunltles of
the organizations at Level C.




Robert Blendon et al: Views Of Practicing Physicians And The
Public On Medical Errors N Engl J Med, Vol. 347, 2002

TABLE 1. RESPONDENTS’ PERSONAL EXPERIENCE WITH PREVENTABLE MEDICAL ERRORS.

PHYsiCclANS PusBLic
REsPONSE (N=831) (N=1207) P VALUE
percent
All respondents
Error made in own or family member’s care 35 42 =<0.001
Health consequences
Serious 18 24 <0.001
Minor 10 13 0.03
None 7 5 0.06
Serious consequences
Severe pain 11 16 <0.001
Substrantial loss of time at work or school, or in other 12 17 =<0.001
important activities
Temporary disability 8 12 0.009
Long-term disability 6 11 0.003
Death 7 10 0.01
Respondents reporting an error*
Parties who had “a lot” of responsibility for the error
Doctors 70 81 <0.001
Nurses 25 25 0.15
Other health professionals 15 26 <<0.001
The institution (e.g., a hospital, clinic, or nursing home 22 43 =<0.001
tacility)
Health protessional involved
Told respondent that an error had been made 31 30 0.19
Apologized to respondent or family member 34 33 0.14
Respondent or family member sued health professional 2 6 <0.001

*A total of 290 physicians and 507 members of the public reported an error in their own care or
that of a family member.




Robert Blendon et al: Views Of Practicing Physicians And The
Public On Medical Errors N Engl J Med, Vol. 347, 2002

TABLE 2. BEILIEFS ABOUT THE FREQUENCY OF MMEDICAT ERRORS
AND PREVENTABLE IDEATHS.™

PHYsICIANS PueLic
QuUEsTION AND REsPONSE (N =831) (Nl=1207) P VALUE

percent

How often are preventable medical
ecrrors made?

Very often 1 10 =0.001
Somewhar ofren 19 39 —0.001
Not very often 59 37 —0.001
Not often at all 21 8 —=0.001
No response O oS

How many Aamericans die in hospitals
cach wvear because of preventable
medical errors?

500 17 24 =—0.001
5000 46 36 =0.001
50,000 25 20 0.002
100,000 o v 0O.12
=500.,000 1 <1 =—0.001
No response 1 o

VWhat proporrion of these deaths could
rcalistically have been prevented?

All of them 3 11 0.04
T hree quarters of them 27 29 O0.48
Half of thhem 41 42 O.71
One quarter of rhem 21 13 =0.001
None of them % é 0.05

No responsc

*Percentages may not always sum to 100 because of rounding.



Reason’s Error Taxonomy

= Errors

= Slips: Errors in execution

= Mistakes: Planning failures
= Violations:

= Deliberate acts
= System Issues:

= Leadership

= Culture
= Work design

James T Reason: in Clinical Risk Management: Enhancing patient safety BMJ Books 1999




Reason’s Error Taxonomy

v

Recognition Failures

v

Attentional Failures

Slips and Lapses

Memory Failures

v

Selection Failures

v

Misappl. of
good rule
» Rule Non-Appl. of
Based “Good”rule
: L “Wrong” rule
Mistakes )
~ Knowledge Problem Solving
" Based

ames T Reason: in Clinical Risk Management: Enhancing patient safety BMJ Books 1999



Reasons for Mistakes and Slips

Mistakes Slips
Misinterpretation “Interruptions
Lack of Knowledge “Hurry
*Habits of Thought “Fatigue

Anxiety
“Anger
"Boredom
“Fear

ames T Reason: in Clinical Risk Management: Enhancing patient safety BMJ Books 1999




Cognitive Mechanisms

Automatic Problem-Solving
Unconscious =Conscious
*Rapid =Slow
~Parallel =Sequential

=Effortless =Difficult




Approaches to Human Fallibility

Person Approach

= focuses on the errors of individuals, blaming them for forgetfulness,
inattention, or moral weakness

=System Approach

= concentrates on the conditions under which individuals work and tries to
build defences to avert errors or mitigate their effects




Reason’s Error Taxonomy

=Active Fallures
=Latent Faillure Conditions

mes T Reason: in Clinical Risk Management: Enhancing patient safety BMJ Books 1999






High Reliabllity Organizations

High reliablility organisations—which
have less than their fair share of
accidents—recognise that human
variabllity is a force to harness In
averting errors, but they work hard to
focus that variability and are
constantly preoccupied with the

IRRssHalty of faHUFer: models and

management
BMJ 2000;320;768-770



James Reason Human error: models and

management
BMJ 2000;320;768-770

So far, three types of high reliability organisations have been investigated:
US Navy nuclear aircraft carriers, nuclear power plants, and air traffic
control centres. The challenges facing these organisations are twofold:

+ Managing complex, demanding technologies so as to avoid major failures
that could cripple or even destroy the organisation concerned

+ Maintaining the capacity for meeting periods of very high peak demand,
whenever these occur,

The organisations studied”* had these deﬁning characteristics;

o They were complex, internally dynamic, and, intermittendy, intensely
Interactive

o They performed exacting tasks under considerable time pressure

g They had carried out these demanding activities with low incident rates
and an almost complete absence of catastrophie failures over several years.



L essons from Human Factors Research

*Many errors are caused by activities that rely on
weak aspects of cognition

= Short term memory
= Attention span

“Errors can be prevented by designhing tasks and
processes that minimize dependency on weak
cognitive functions

=Failures of communication, particularly those that
result from inadequate “handoffs” between
clinicians, remain among the most common factors
contributing to the occurrence of adverse events.




TABLE 3. CAUSES OF PREVENTABLE MEDICAL ERRORS.

PHYysICIANS PueLic
ResPonNsE (N=831) (N=1207) P VaLue
percent
Very important causes
Understaffing of nurses in hospitals 53 65 =0.001
Overwork, stress, or fatigue on the part of health professionals 50 70 =<0.001
Failure of health professionals to work together or communi- 39 67 =<0.001
cate as a ream
Influence of HMO)s and other managed-care plans on treat- 39 48 =0.001
ment decisions®*
Complexity of medical care 38 62 =<0.001
Insufficient time spent by doctors with patients 37 72 =0.001
Poor training of health professionals 28 54 =<0.001
Poor handwriting by health professionals 21 48 =0.001
Poor supervision of health professionals lo 50 =0.001
Uncaring health professionals 15 47 =0.001
IL.ack of computerized medical records 13 35 =0.001

The more important reason for errors
Mistakes made by individual health professionals 5 5 0.72
Mistakes made by institutions 4z 38 0.009
7

No response 2

Volume of procedurest
An error is more likely at a high-volume hospital 4 23 =<0.001
An cerror is more likely at a low-volume hospital 71 49 =<0.001
Volume does not make a difference 24 26 0.23
No response 1 3

PParients are at leasrt partially responsible for errors made in

their own care

Very often 10 11 0.51
Somewhat often 48 48 0.89
Nort very often 41 35 0.002
Never 1 5 =0.001
No response (0] 1

*HMOs denotes health maintenance organizations.

TPercentages for the public do not always sum to 100 because of rounding.




TABLE 1. CURRENT AND PROPOSED RESTRICTIONS ON WORK AND ON-DuTY HOURs 1IN U.S. COMMERCIAL AVIATION.

CATEGORY CURRENT REGULATIONS* Proposep REGULATIONST

Maximal hours in flightf

Per day No limit (=8 of rest required 10; extension to 12 allowed with restrictions;
between flight periods) =12 allowed with relief crew and opportunities ftor sleep
Per week 30 4 Cumulartive hours of extension (as above)
Per month 100 Insufficient dara for regulation
Per year 1000 Insutficient data for regulation
Maximal hours on duty
Per day Not addressed 14
Per week Not addressed Insufficient data for regulation
Per month Not addressed Insufficient data for regulation
Per vear Nor addressed Insufficient data for regulation
Minimal hours of rest in preceding 24 hr Addressed as minimal oft-duty period
Scheduled flight time, <8 hr 9§
Scheduled flight time, 8—-9 hr 10§
Scheduled flight time, =9 hr 11§
Minimal hours off duty
Per day Addressed as minimal rest period 10 (=10 if flight period is extended)
Per week 24 (consecutive) 36 (consecutive), including 2 consecutive nights;
48 (consecutive) after tlight duty in a circadian lowy
Other Not addressed 48 after crossing multiple time zones

*Current regulations, which apply to major airlines, are set forth in the Code of Federal Regulations (14 CEFR Parr 121).
tProposed regulations are described by Dinges et al34

fFlight time is defined as the period when the aircraft is moving under its own power.

§Rest may be reduced by one to two hours if the next rest period is increased.

Y Persons who are awake during the circadian low (between 2 a.m. and 6 a.m.) are at increased risk for fatigue and have an increased re-
quirement for recovery.




Condition

Risk Factor

Unfamiliarity with Task (x17)
Time Shortage (x11)
Poor signal: noise ratio (x10)
Poor Human system interface (x8)
Designer use mismatch (x8)
Irreversibility of errors (x8)
Information overload (x6)
Negative transfer between tasks (x5)
Misperception of risk (x4)
Poor feedback from system (x4)
Inexperience (not lack of training ) (x3)
Poor Instructions or procedures (x3)
Inadequate checking (x3)
Educational mismatch of person with task (X2)
Disturbed sleep patterns (x1.6)
Hostile environment (x1.2)
Monotony and Boredom (x1.1)

Reason 1999, Williams 1988




Systems Based Practice

= Components

= Design (Relationships)

= Assessment

= Performance Improvement




Systems Based Practice

Key characteristics of a system

= Pattern,

= The pattern of organization describes the configuration of
relationships that determine the system’s essential characteristics,

= Structure

= Represents the physical embodiment of the system’s pattern of
organization,

* Processes

= |ts processes describe the activities involved in the continual
embodiment of the system’s pattern of organization.




Key characteristics of a system

‘Living systems’ are described as complex adaptive systems.
Such complex adaptive systems exist in a state far from
equilibrium and have the ability to self organize. This means the
processes occurring within the system are constantly changing
Its components, making the system unstable, but, despite this
Instability complex adaptive systems reproduce and maintain
their overall structure and function.

The important feature of any complex adaptive system is the
Interconnectedness of all its components, and the relationships
between components are more important in understanding
the system than the components themselves.



Components

= Patients

“Team

= Tasks

= Workplace (Environment)
= [nstitution




A User’™s NManual For 1T'he ION s
“COOualicty Chasmnm Repportc

Patients™ experiences should be the Tundamental source of thhe
defimitiorn of “guality. ™

by Domnald ZWi. Berwvwiclo

= Level B’s microsystems are the small units of work that actually
give the care that the patient experiences.

= A “microsystem” is a small team of people, combined with their

local information system, a client population, and a defined set
of work processes.




Essential Elements of a Microsystem

=a core team of healthcare professionals;
-the defined population they care for;

=an information environment to support the work of caregivers and
patients; and

=support staff, equipment, and a work environment.




J J Mohr et al: Improving safety on the front lines: the role of
clinical microsystems Qual Saf Health Care 2002;11:45-50

= Characteristics of Effective Microsystems
= Integration of information
= Measurement
= Interdependence of the care team
= Supportiveness of the larger system
= Constancy of purpose
= Connection to the community
= Investment in improvement
= Alignment of role and training.




Table 1

Summary of microsystem characteristics

Characteristic

Operational definition

Integration of
information
Measurement

Interdependence of
care team

Supportiveness of the
larger system

Constancy of purpose

Connection to
community

Investment in
improvement
Alignment of role and
fraining

Information is key, technology may be
very helpful

Microsystem routinely measures processes
and outcomes feeds data back to
providers, makes changes based on data
Care provided by a multidisciplinary
team, information is key to the relationship
Microsystem views larger organisation as
helpful

Integration of the aim throughout the
microsystem

Microsystem is a resource to the
community, community is a resource to the
microsystem

Resources made available for
improvement (training, money, time)
Health professionals expected to work at
the upper limits of education, training




J J Mohr et al: Improving safety on the front lines: the role of
clinical microsystems Qual Saf Health Care 2002;11:45-50




=Aim:
= Organ support for critically ill patients with changing needs
“Team
= Physicians (nephrologists, Intensivist, surgeon)
= Nurses (critical care, Nephrology)
= Allied Personnel (Pharmacist, Nutiritionist, Dialysis Technician)
= Technical knowledge needed

=Tasks
= Set-up

= Monitoring and adjustments of CRRT delivery, fluid balance,
anticoagulation

= Handling alarms
= Take-off

*|nteractions
= Multidisciplinary team approach required
* Freguent interactions among caregivers




Is CRRT a Microsystem?

*Information Technology
=Written orders
*Worksheets
*Verbal communication
*Device interface for device specific information

=Special Issues
=Trained individuals
= Duration of therapy requires multidisciplinary hand-offs

=High likelihood of errors that may not be easliy discerned
given nature of patient

=Organizational Structure
*Hospital based
*|CU/Nephrology Resources




Is CRRT a Microsystem?

“Yesl!




=Provides greater standardization of common activities
and customization of care to individual patients

=Greater use and analysis of information to support daily
WOorKk,

=Consistent measured improvement in performance,

=extensive cooperation and teamwork across disciplines
and specialties within the microsystem,

=Provides an opportunity for spread of best practices
across microsystems within their larger organisations.

J J Mohr et al: Improving safety on the front lines: the
role of clinical microsystems Qual Saf Health Care
2002;11:45-50




Peter J Pronovost et al: How can clinicians measure safety and
guality in acute care? Lancet 2004: 363:1062







Systems Based Practice

= Design




Essentials for Effective Health Care Delivery

"Knowledge-based care.
Patient-centered care.
=Systems-minded care.




Human Factors Principles and Systems Design

*Avoid Rellance on memory

=SImplify

=Standardize

=Use Constraints and Forcing Functions
=Use Protocols and Check Lists




Human Factors Principles and Systems Design

“"Improve Access to information
Decrease reliance on vigilance
*Reduce Hand-offs

*Increase feedback

=Decrease look-alikes

=Careful automation




Robert Blendon et al: Views Of Practicing Physicians And The Public
On Medical Errors N Engl J Med, Vol. 347, 2002

TABLE 4. IPOSSIBLE SOLUTIONS TO THE PROBLEM OF MEDICAL ERRORS.™

PHYsIClANS PueLic
SoOLUTION (N=831) (N=1207) P VALUE
percent
Very effective

Requiring hospirals to develop sysrems ftor prevenrtring medical 55 74 =0.001
Ccrrors

Increasing the number of nurses in hospitals 51 69 =0.001

Criving physicians more rime to spend wirh parienrs 46 78 =0.001

Limiting certain high-risk procedures to hospitals that 40 45 0.03
perform many of these procedures

Improving rhe rraining of healrth professionals 36 73 =0.001

Using only physicians trained in intensive carce medicine on 34 73 —0.001
Intensive care units

Reducing rhe work hours of physicians in training ro preventr 33 66 =0.001
fatiguc

Increasing the use of computers to order drugs and medical 23 45 =0.001
rests

Requiring hospitals to report all scerious medical errors to a 23 71 —0.001
state ALECIICY

Encouraging hospirals to reporr serious medical errors volun- 21 62 =0.001
tarily to a state agency

Including a pharmacist on hospital rounds when physicians 20 40 =0.001
review rthe care of parienrts

Increcasing the use of computcerized medical records 19 406 =0.001

Having hospitalized patients taken care of by hospital physi- o lo =0.001
cians rarther than by their regular physicians

Suspending the licenses of health professionals who make 3 50 =0.001
medical errors

Increasing lawsuirs ftor malpracrice 1 23 =0.001

Having a government agency fine health professionals who 2 40 —0.001
make medical errors
Physicians should be required to tell patients when errors arc
made in their care

Yes s 89 —=0.001
No 22 o
No responsce 1 3
Hospiral reporrs of serious medical errors
Should be confidential (usced only to lecarn how to prevent S8o 34 —0.001
future Mmistakes)
Should be released ro rthe public 14 62 =0.001
No responsc (0] —+

*Percenrages tor rthe public do nor always sum ro 100 because of rounding.




Human Factors Principles and Systems
Design for CRRT

= Avoid Reliance on memory =Worksheets (electronic)
= Simplify
- Standafd'ze_ | = Step wise protocols and
= Use Constraints and Forcing check lists

Functions

= Orders and flow sheets and
methods for recording

= Sliding scales and stopping
rules

=Standard orders,
monitoring, triggers for
Intervention

= Use Protocols and Check Lists




Human Factors Principles and Systems

Design for CRRT

“Improve Access to
iInformation

“Decrease reliance on
vigilance

“Reduce Hand-offs
“Increase feedback
=Decrease look-alikes
=Careful automation

= Common tools for information
transfer e.g. worksheets

= Automated alarm systems with
built in safety parameters

= Safety alerts

= Trained individuals with step wise
protocols for handoffs

= Ongoing communication to
caregivers from bedside

= Color-coded labels and solutions

= User friendly device interfaces
with guidance on
troubleshooting



Systems Design for CRRT: Requirements

= Organizational Resources
= Training

= Physicians

= Nurses

= Pharmacists

= Ancillary Staff
= Standardized Protocols

= Roles and Responsibilities

= Explicit methods for communication
= Hand off Procedures

= Tools to monitor and improve performance
= Efficient safe and user friendly devices

* Information systems to integrate the patient, device and
provider data for analysis and effective communication.




Systems Based Practice

= Assessment




= What to Assess?

= Professional competence
= System Factors




Professional Competence

The habitual and judicious use of communication,
knowledge, technical skills, evidence-based decision-making,
emotions, values and reflection to improve the health of the
individual patient and the community.

Epstein RM, Hundert EM. JAMA 2002




| evels of Assessment

= Knows (demonstrates knowledge)

= Knows how (describes how)

= Shows how (in real and controlled situations)
= Does (when nobody’s looking)




What we know how to assess reliably
-- decontextualized factual knowledge
-- performance of specific
maneuvers (Hx, PE)
-- some interpersonal skills

What we typically assess

-- descriptions of events rather
than observed performance

-- Individuals rather than groups




Assessing Health Systems:
High-Reliability “Mindful” Organizations

=Vigilance (focus on safety; preoccupation with failure)

=Tolerance of complexity (reluctance to simplify)

= Critical curiosity (promoting learning)

= Sensitivity to operations (avoiding the Marie Antoinette syndrome)

=Open communication (transparency of intent; non-punitive
reporting)

= Informed flexibility (commitment to resilience)

=Deference to expertise, wherever it may reside
after Weick, 2001



= Critical incidents = Interdisciplinary review rather than

= Typical incidents M&MSs

. = 360-degree assessments
= Root cause analysis

T . = Surveys -- patients, staff, clinician
= Systems ethics -- insurance coding / ys - patients, Stafl, cinicians
charting = All levels




D J Cook et al: Improving patients’ safety locally: changing
clinician behavior Lancet 2004, 363:1224




D J Cook et al: Improving patients’ safety locally: changing
clinician behavior Lancet 2004, 363:1224




Systems Based Practice

= Performance Improvement




Richard Lilford et al: Use and misuse of process and outcome
data in managing performance of acute medical care:
avoiding institutional stigma. Lancet 2004; 363: 1147-1154




Richard Lilford et al: Use and misuse of process and outcome
data in managing performance of acute medical care:
avoiding institutional stigma. Lancet 2004; 363: 1147-1154




Performance Improvement in CRRT: Process Charting

Basic Process Flowchart for CRET

Initial Setup | ——— Paticnt initistion | —— . [Hourly monitoring| ———— | Discontimuation

Detailed Process Flowchart for CRRT

Initial Sctup | — |Patientinitistion | — [Heurdy monitoringl ———— | Discentimation
nnlﬂ-. ML“ Fluid balance Bloeod return
Hemed ynamic Connectionn
Anticongulation
Machine sctup : ) - carc
Filier priming UF e Pysiem functicn Charting
2elutions Replacement Charting




Richard Lilford et al: Use and misuse of process and outcome data in
managing performance of acute medical care: avoiding institutional
stigma. Lancet 2004; 363: 1147-1154




Peter J Pronovost et al: How can clinicians measure safety and
guality in acute care? Lancet 2004: 363:1062

Considerations

Prioritise clinical area for assessment Area should be important: affect
morbidity, mortality, or costs of care
Caregivers' performance varies
Caregivers can change the system

Select the type of measures Rate, continuous or time to event,
ratio

Write design specifications Define: who, what, when, where,
and how they will collect the data?

Develop data collection tools Evaluates validity and reliability
Evaluates feasibility and burden on
staff

Pilot test Does the consumer of the data

believe it is important?
Does the data collection system
work?
Develop scoring and analytical Develop dummy run chart
specifications What will be the measure of
performance?
What will be the unit of analysis?
Obtain baseline data Identify baseline performance
Ensure data collection systems
works

Table 2: Steps to develop quality measures for use in a health
system




Systems Based Approach to CRRT:
Performance Improvement

= Information on current status

= Tracking quality measures
= Process
= System

= Incident capture and reporting
* Define system improvements needed
= Develop Strategy and Tools
= PDSA cycle




System Based Approach to CRRT: Error
Assessment

APPENDIX 4: DEFINITIONS OF OCCURRENCES WITHIN CHR

CRITICAL INCIDENT means an unexpected an unusual occurrence or variation involving
death or serious injury or risk thereof. This would include any process variation resulting in an actual
serious adverse outcome, which may or may not be successfully reversed. Also included is any
process variation or near miss, whereby a recurrence carries a 50% or greater change of an actual
serious adverse outcome. The Calgary Health Region categorizes the severity of client outcome based
on a four-point classification scale.

CLINICAL INCIDENT CODE CLASSIFICATION

Severity Code 1: There is no adverse outcome, e.g. a fall with no significant symptoms or
injury.
Severity Code 2: There is no apparent adverse outcome, or the injury is minor and self-

limiting. If action is required, only simple first aid or monitoring is necessary.

Severity Code 3: The incident has adverse outcomes, (which is more than minor) that are
successfully reversed with treatment (e.g. a fall resulting in a fracture
followed by a full recovery) or there is no adverse outcome, but there is a
significant potential for future adverse outcomes. Major system policy or
process review may be required.

Severity Code 4: These incidents result in actual serious physical injury not reversed by clinical
intervention, or death. In addition to immediate clinical intervention, in some
cases a critical review of policy and process is required.




Reasons’s Error Analysis Method

tep 1. Lay out the sequence of the accident. Tell the story of what
happened, who did what, and how.

Step 2: Identify the unsafe act, acts, or conditions that are apparent from the
seguence.

Step 3: Identify the error type. Determine whether the error was a planning or
execution error.

tep 4: Identify causal/contributing factors. At this point we are moving from
what happened to why it happened. To uncover underlying causes behind
a particular action or decision, it is important to determine whether there is
anything in the system that could lead anyone else to the same action.

ames Reason’s Generic Error Modellina Svstem (GEMS)



Reasons’s Error Analysis Method




System Based Approach to CRRT: Error Assessment




Requirements for an Effective Incident
Reporting System

= |dentifying the incident, issue, or safety concern;

= Collecting data and analysing to determine the causal and
contributing factors;

= Developing corrective action or recommendations;
* Implementing the corrective action; and
= Evaluating to determine the efficacy of the corrective action.



UCSD Electronic QVR System

- >SD Medical Center

We, Listen
t

Create F’mﬂle|

%’UCSD Healthcare

Need help logging in? Click

Need other help? Click
To enter an eQVR incident, click

For questions or concerns, please contact BRENDA ESTIGOY
@38207 or pager 290-5104. In addition you may email
bestigoy@ucsd.edu




UCSD Electronic QVR System

Incident #....... (Complete)

CONFIDENTIALITY STATEMENT - NOTICE

This Incident Report may be protected as a document prepared in anticipation of litigation. It
may also be protected by Evidence Codes 1156 and 1157. In order to maintain these protections
and the confidentiality of this document, do not distribute outside the scope of the quality or
legal investigative process.

Incident Data

Step 1 - General
Incident Type: Patient
Patient Name: .
MRN:
DOB:--
Gender: -----

Department: Medicine

Division: -------

Location: Ambulatory Care Center

Unit: Medicine Specialties

Incident Date: 00/00/2004 09:00 AM

Is it likely that this incident will result in a lawsuit? No

Is this incident related to research? No

Is this event related to one of the following National Patient Safety Goals? Not related to
patient safety goals

Was the Chain of Command used in this event? Not answered

Check all applicable. Not answered

Step 2 - Category/Subcategory
Category: We Listen
Subcategory: Compliment

Step 3 - Compliment Questions
This subcategory contains no questions.

Step 4 - Incident Description
PER WE LISTEN BROCHURE:
The doctors and nurses were wonderful. In particular Dr. ---, Dr. ---,

Thank you for everything.

Step 5 - Witnesses
1. Name: ----
Title: patient
Phone: ------
Type: Non-Employee
Notes: Have forwarded compliment to ACC Hillcrest Medicine Specialities, K. Brewster, for
follow-up. Thank you.

Reporter Details
Name:Marta S. Basile
E-Mail: msbasile@ucsd.edu

Supervisor E-Mail: dwagoner@ucsd.edu
Phone: 619-471-9635




UCSD Electronic QVR System

Severity Ranking

Type of Harm: Not Ranked
Level of Harm: Not Ranked

Follow Up Comments

02/23/2005 S. Good job everyone! Sheila
05:08 PM  Antrum

System Messages
02/28/2005 System Viewed by R. Mehta

06:57 PM

02/28/2005 System Viewed by j. merrill

05:48 PM

02/23/2005 System Viewed by S. Antrum

05:08 PM

02/23/2005 System E-Mail notification(s) sent to: msbasile@ucsd.edu, jmerrill@ucsd.edu, dwagoner@ucsd.edu,

02:23 PM santrt 1.edu, jjuliar d.edu, amccarthy@ucsd.edu, kbrewster@ucsd.edu,
rmehta@ucsd.edu

02/23/2005 M. Incident created

02:23PM  Basile

Administrative Options

Follow Up Comment Entry

-
< of

E-Mail Notification

Send incident notification to the following manager(s):

I -------------- Select Manager(s) ------------- j

Send incident notification to the following e-mail addresses (e.g. emaill, email2, email3...):

Subject:
I We Listen E-Mail Forw arded Notification - Incide
Custom Text Comments:

[ |

-
4 »




Strategies to Prevent Errors and Adverse
Events in CRRT What’s Needed?

= Tools that can improve communication
= Make knowledge more readily accessible
= Require key pieces of information (such as the dose of a drug),
= Assist with calculations,

= Perform checks in real time,
= Assist with monitoring
* Provide decision support.




Error Producing Conditions Ranked in order of Known Effect

Condition

Risk Factor

Unfamiliarity with Task

(x17)

Time Shortage

(x11)

Poor signal: noise ratio

(x10)

Poor Human system interface

(x8)

Designer use mismatch

(x8)

Irreversibility of errors

(x8)

Information overload

(x6)

Negative transfer between tasks

(x5)

Misperception of risk

(x4)

Poor feedback from system

(x4)

Inexperience (not lack of training )

(x3)

Poor Instructions or procedures

(x3)

Inadequate checking

(x3)

Educational mismatch of person with task

(X2)

Disturbed sleep patterns

(x1.6)

Hostile environment

(x1.2)

| MonptasppoancoBoredionims 1988

(x1.1)
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Electrolyte Replacement for Adults ALLERGY -
Page 1 of 3

Extremes of age, weight., urine output, and renal function MUST be considered
===POTASSUM REPLACEMENT (MNot to be used when serum creatinine » 1.5 mgsdL)======
[NCentral Line [20 mEg KCl-/50 mL Water for Injection)

If zerum K+ 3 mEgqsL call MD, then give KCl 20 mEgq over 1 hr X4 doses

If serum K+ - 3.4 mEgsL., give KCl 20 mEgq over 1 hr x 3 doses

If serum k+ 3.5 — 4 mEg-sL., give KCl 20 mEq over 1 hr x 2 doses

If serum k+ 5 mEgsL call MD

(MAXIMUM TOTAL rate of K+ infusion 1s NOT TO EXCEED 20 mEg-hr)
[[JPeripheral Line (10 mEg KCl-100 mL Water for injection)

If serum k+ < 3 mEg-L call MD for orders

If serum k+ 3 - 3.4 mEg-sL, give KCl 10 mEq over 1 hr % & doses

If zerum k+ 3.5-4 mEg-L, give KCZl 10 mEg over 1 hr x 4 doszes

If gserum k+ > 5 mEgsL call MD

e ) )

Stop OK
Orderset —




Electrolyte replacement for Adults ALLERGY -
FPage 2 of 3
========================= MAGNESIUM REPLACEMENT ===========================
[MAGNESIUM REPLACEMEMNT
If gerum Mg++ <1 mg~-dL., giwve & grams Mg++ sulfate(é g- 100 mL DEW or N3
IV over 3 hrs and recheck serum Mg++ 1 hr after infusion.

If gerum Mg++ 1-1.4 mg~-dL. give & grams Mg++ sulfate(6 g-l00 mL DEW or MNS)
IV over & hrs.

IF Serum Mg++ 1.5-1.8 mg-dL., give 4 grams Mg++ sulfate (4 g 100 mL D5W or
M=) IV over 4 hre.

Stop OK
Orderset




Electrolyte replacement for Adults ALLERGY -
Fage 3 of 3
=========================== PHOSPHATE REFPLACEMENT ===========================
[] Sodium phogphate (for Patients with Serum K+>4 mEg-L or those receiving
concurrent K+ chloride replacement)
[l Potassium phosphate*(for patients w/ serum K+ <4 mEg-L or those not
recelving concurrent K+ chloride replacement)
If serum phosphate <1 mg-dL. give 10 mEg (Na+ or K+) phosphate over 1.5
hrs ¥ 4 doses and recheck serum phosphate 1 hr after the last infusion.
If serum phosphate 1-2 mg-dL. give 10 mEg (Na+ or K+) phosphate over 1.5
hre X # doses.
If serum phosphate 2.1-3 mg-dL, give l0mEq (Na+ or K+)phosphate over 1.5
hrs ¥ 2 doses.

* For central line administration. use K+ phosgphate 10 mEqQ-50mL DHW
* For peripheral line adminisration. use K+ phosphate 10 mEg-100mL D5W

Stop OK
Orderset




Systems Based Approach to CRRT:
Resources

=Critical Care

= |CU Safety Reporting System (ICUSRS) project in the USA
(http://www.icusrs.org/)

= 100K Lives Campaign
(http://ihi.org/IHI/Programs/Campaign/)

“CRRT

= Calgary Report (http://www.crha-
health.ab.ca/newslink/robsonl.pdf)

= ADQI. Net
= Crrtonline.com
=Pcrrt.com



http://www.icusrs.org/

Systems Based Approach to CRRT

=Summary

= CRRT represents a microsystem that requires attention to system based
factors for effective implementation.

= Current methods of care delivery with CRRT do not have effective tools to
monitor system based factors that influence outcomes.

= An integrated approach to CRRT will require development of innovative
approaches based on established principles for systems based thinking.




Managing Change
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