Preventing IntraVenous
Extravasation Injuries

Cincinnati Children’s Vascular Access Team f

e Neil Johnson, wp

e Barb Tofani, rn, msn

e Sylvia Rineair, rn, MsHa, va-Bc
e Mary Haygood, r, BsN

e Julie Stalf, rn, msn, va-sc

.

CHA Webinar February 2013

“No-one Has All The Answers”

e Cincinnati

Children’s

change the outcome*




Objectives

e Describe Cincinnati’s 4 Year I/V Extravasation Harm
Reduction Initiative

e Describe Our 3 Phase Strategy
— Reliable Hourly Bedside I/V Checks
— Evidence Based 3 Tier Med Tissue Risk Stratification
— "No Grade” 2 Component Assessment / Documentation Tool

e Discussion and Sharing
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Outline

e The Cincinnati Children’s Safety Environment

o Definitions

e Mechanisms of Extravasation Injury

e Reliable Hourly I/V Checks (Volume / Swelling)
e Medication Risk Stratification (Tissue Toxicity)
e 2 Component Extravasation Assessment Tool

e Goodbye Grading: Why We Divorced “Grading”
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OUUII"IE cont'd

e Treatment, Feedback and Accountability
e Other Extravasation Assessment Systems
e Results

e Questions and Discussion
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CCHMC Safety Culture

Patient Safety
Patient Safety First

Anderson Center

Patient Safety First

At Cincinnati Children’s, we believe
that keeping our patients and
employees safe is a precondition for
everything we do. Safety is central to
delivering the best-in-class outcomes
we are committed toandisa
fundamental right of the parents who
bring their children to us for care. Itis « Daily Safety Brief

the reason we ask patients and families « Reducing Serious Safety Events
to sit on our boards, participate in our "Learn what CCHMC plans to do!'
improvement work and help us design care delivery. We hope they will pushusout ~ /~| Event Pyramid

of our comfort zone and eradicate a common belief in healthcare - that harm is [9] | SSE Process Safety News

Home Safety Videos

Be a Soaper Hero. Clean Your

« Safety- Home

What is a Serious Safety Event?

Serious safety events are adverse
events that result when deviation in
best-practice care cause significant
harm to a patient.

« Patient Safety Video
« Safetyin Three Words Video

an eventuality that comes with taking care of very sick kids. Stephen Muething, @ safety Reporting System Tenets of Surgical Safety
MD, vice president of safety, leads our efforts. J~| Serious Safety Event Policy « Surgical Safety Mission Statement
J~| Checklist for Inmediate Response Commitment to Patient Safety
to SSE "What does that look like?"

Patient Safety at Cincinnati Children's ;
« Count Policy
Manager's Safety Toolbox Ji=| AHA Pals Information

@ 2012 Culture Survey Results J~| PIV Extravasation Grading Scale

« 2011 Culture Survey Results )~ Peripheral Venous Infusion Risk
J~| Think Safety, Talk Safety
J~| Aparent Cause Analysis (ACA) Codes/MRT/CPR Comittee

« Dr. Steve's Journal
« Submit a Safety Story
J~| Manager SSE Post Event
« Patient Safety Video Toolkit

« CPR/MRT Communications

Behavioral Observation Tool

Patient Safety Program Information « e-BOT link
« Daily Safety Brief (secured) J~| e-BOT Tutorial
[@] | ASSERT Project Overview /| Paper BOT

ot

« Patient Safety Training d @ C. H t.
WICIEIT L
National Patient Safety Goals ? S:I\le\eﬂti:ircation it C h l I d re n SW

« ISMP Nurse Advise-ERR change the outcome*
Newsletter

@ 2011 National Patient Safety
Goals




http://cincinnatichildrens.org

About Cincinnati Children’s

HOME » ABOUT CINCINNATI CHILDREN'S » OUTCOMES AND QUALITY IMPROVEMERNT » 5YSTEM LEVEL MEASURES » SERIOUS SAFETY EVENTS

About Cincinnati Children's

Serious Safety Events

A serious safety event (33E) is a variation from expected practice followed by death, severe permanent harm, moderate
permanent harm, or significant temporary harm.

r Carporate Information

+ University of Cincinnati Affili

Mission and Vision

» Awards and Rankings Why This Measure Is Important

Our Histaory Our goal is to eliminate all serious harm to our patients.

F Community Outreach

How We Measure

* Qutcomes and Quality Improvw

To measure 35Es, we use a standard definition that has been adopted by the Ohio Children’s Hospitals' Solutions for
How We Measure Up

Patient Safety (3PS} collaborative. For a given period, the total number of 33Es identified is divided by the sum of the
adjusted patient days (inpatient days plus “equivalent™ outpatient days) and multiplied by 10,000, Arolling 12-month average
of 55Es per 10,000 adjusted days is calculated monthly. The chart below displays a moving average of the quarterly rate to
Clinical Excellence, Outcomes reflect the historical downward trend of the serious safety event rate.

- System Level Measures

Patient and Employes Safety

Patirnt and Famik Fxnerience
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CCHMC Safety

e CCHMC Board Takes Active Ownership
e Major Focus of Hospital

e Anderson Center
— Academic and Operational Safety Center

e Serious Safety Events

— Executive Cabinet Investigations
— Prevention Plan
— Multiple Issues Raised
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The Vascular Access Team at
CCHMC

“Integrated” Executive Management

Patient Services | Pediatrics Anesthesia| Radiology Surgery

$
20% FTE

e Medical Director

Vascular Access

Neil Johnson M.D.

Interventional
Mary Haygood RN Sylvia Rineair RN Radiologists
Clinical Manager, Clinical Director,
Vascular Access Vascular Access
Central Vascular Catheter
Peripheral I/V Group - T —p PICC Group
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CCHMC infusion and Vascular Access Governance (iVAG)

Cabinet Sponsors
*Medical Members of Cabinet

*Bob Carpenter J.D.

v

*Barb Tofani R.N.
*Neil Johnson M.D.

Leadership Group
*Derek Wheeler M.D.

*Sylvia Rineair R.N
*Mary Haygood R.N.
*Tracey Blackwelder
*Darcy Doellman R.N.

Bi-Monthly

*Denise Adams M.D.
*Vicki DeCastro, RN
«John Hingl RPH
*Ranjit Chima M.D.

*Steve Muething M.D.
*Rich Falcone M.D.
*Sam Kocoshis M.D.
sLauren Solan M.D.

v

-

Permanent Working Groups ADHOC Working Groups
Haygood Tofani/ Johnson Wheeler Haygood / Rineair Rineair Johnson Johnson / Haygood
Devices Operations and Blood Stream Process Training Research Example:
Safety Infections Imprz\r/f(rjment Education PIV Infusion
Monitoring Public Relations Working Group
R/Y/G List

change the outcome*
January 25, 2011
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e Definitions
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Definition
e HARM

— Institute for Healthcare Improvement (IHI)

e “Unintended physical injury resulting from
...medical care...”

— Canadian Disclosure Guidelines @ama 2012 vol307 #20)

e “an outcome that negatively affects a patlent S
health / quality of life...”
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CCHMC I/V Extravasation HARM

MILD HARM Any of the Following:
¢ Discoloration at or near PIV Site
*  Swelling<60% (X/Y)
* Redness
* GREEN List Medication
*  YELLOW List Medication

MODERATE HARM Any of the Following:
s Anynumber of Blisters
s Swelling =60%
* Impaired Limb Function <48 Hours
s RED List Medication

w Any of the Following:
* Distal Arterial Compromise (Mo palpable distal pulse, Cap Return = 8 seconds, Skinlschemia)

¢ Fasciotomy OUTCOME

* Skin Graftor Tissue Transfer at any time after Extravasation Event
e Impaired Limb Function =48 Hours or

TREATMENT

Mote: This harm assessment applies to harm caused:
- Upto 72 hours after PIV Extravasation for Mild — Moderate Category findings Based
- At ANYtime after PIV Extravasation for SEVERE Harm Category findings.
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Definition

'GOU81€ definition medical safety

Institute of Medicine (2000):
“....no commonly accepted definition of the
safety net exists.....”

Institute of Medicine,2000 America’s Health Care Safety Net: Intact but Endangered. National Academy Press p3-4

Web Images Maps Shopping Maore = Search tools

ADOUT o, FUL ULUY results (U.£o seconds

safety - definition of safety in the Medical dictionary - by the Free ...
medical-dictionary thefreedictionary.com/safety

n the condition of possessing freedom from being exposed to risk, danger, or harm.
safety. avoidance of occupational, iatrogenic or persenal injury. drug safety ...

Defining Patient Safety and Quality Care - National Center for ...
www.nchinlm_nih_gov» NCBI » Literature

by RG Hughes - 2008 - Cited by 75 - Related articles

Patient safety practices have been defined as “those that reduce the risk of adverse
events related to exposure to medical care across a range of diagnoses or ...

Safety - Definition and More from the Free Merriam-Webster Dictionary
www.merriam-webster com/dictionary/safety

Definition of safety from the Merriam-Webster Online Dictionary with audio
pronunciations, thesaurus, Word of the Day, and word games.

Safe - Definition and More from the Free Mermiam-Webster Dictionary
www.merriam-webster.com/dictionary/safe

Medical Definition of SAFE. - not causing harm or injury; especially - having a low
incidence of adverse reactions and significant side effects when adequate ...

moF |nstitutes of Medicine Safety Net Provider Definition - Polk County
www.polk-county.net/\WorkArea/DownloadAsset. aspx?id=30134

File Format: PDF/Adobe Acrobat - Quick View

Page 1. Institutes of Medicine Saiety Met Provider Definition. Although no commonl
accepted definition of the safety net exists, in mid-1990's the Institute of ...
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Definition
® SAF ETY: CCHMC Vascular Access Team (VAT)

— The Processes, Policies, People and Systems
which seek to:

e AVOID Unnecessary Risk
e MINIMIZE Necessary Risk

*‘NOTHING in Life or Medical Practice is Risk Free”

The ONLY way to achieve Zero Risk is to close the Hospital

€X Cincinnati
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Definition

e EXTRAVASATION Vs mfitratior

— We Only Use The Word "EXTRAVASATION"
e EXTRA = “Out Of or Outside”
e VASCULAR = Vessel

e EXTRAVASATION = “Out of the Vessel”

“Infiltration” better used to refer to purposeful injection of fluids
Example:
“The skin was infiltrated with Xylocaine solution before incision”

€X Cincinnati
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Definition

e VESICANT

— An agent that causes Blistering

— Originally a Chemical Warfare Term
e e.g. Mustard Gas

Serious PIV Harm May NOT Involve BLISTERING

Therefore: The Word “VESICANT” not used at CCHMC

€X Cincinnati
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Outline

e Mechanisms of Extravasation Injury

o TOXICITY (Local Tissue)
— Osmolality
— pH (Acid — Base)
— Biological Activity

e VOLUME (Pressure)
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Mechanisms of Extravasation Injury

e OSMOLALITY

— Non-Isotonic Solutions Destroy Cells / Tissue

Blood
Hypertonic Isotonic Hypotonic
Vacuole
Plasmolyzed Flaccid Turgid Source: Wikipedia

EXAMPLES: TPN, 8.4% Na Bicarbonate, 20% Dextrose

TOXICITY (Local Tissue)
~ Gemsaly ‘dx’ Cincinnati
— pH (Acid — Base) . ’ .
— Biological Activity Chh I|E|re N S,.
VOLUME (Pressure) change the outcome




Mechanisms of Extravasation Injury

e DH (Acid — Base)
—Blood pH =7.4
— High or Low pH

e Damages Proteins and Kills Cells .

— pH = - log,, [H+] ‘:,/
e pH = 5 is 10 times more acidic than pH=6  rH=1

o TOXICITY (Local Tissue)
el €X Cincinnati
— pH (Acid — Base) . 9o
— Biological Activity cChaI? iltger;uetgmset
e  VOLUME (Pressure) ¢




Mechanisms of Extravasation Injury

e BIOLOGICAL ACTIVITY

(Epinephrine / Dopamine)
e CONSTRICT vessels
Drugs

o KILL Cells (!) g
— Other

e — N ._ '.“ d A : \ \
| ,,\\' A L & -
‘ r
Vol 36, Issue 12, Dec 2011. pg: 2060-2065
o TOXICITY (Local Tissue)
—  Osmolality “jXCinCinnati
— pH (Acid — Base) o 9o
—  Biological Activity Chh I|EIFEI’I S,,
e  VOLUME (Pressure) change the outcome




Mechanisms of Extravasation Injury

e VOLUME

— Massive Amounts of I/V Fluid in Tissues

— Compartment Syndrome
e Fluid Pressure Occludes Veins
e Venous Occlusion - More Swelling
e Progressive Swelling - Arterial Compromise
e Dead Limb

Our WORST Extravasation Injury was caused by Normal Saline

TOXICITY (Local Tissue)
~ Cendlly €X Cincinnati
— pH (Acid — Base) . ’ ..
— Biological Activity Chh I|E|FEI’I S,.
VOLUME (Pressure) change the outcome




Outline

o Reliable Hourly I/V Checks (Volume)

MINIMIZE Necessary Risk

AVOID Unnecessary Risk

TOXICITY (Local Tissue)
- Osmolality ‘dx’ Cincinnati
— pH (Acid — Base) . e
— Biological Activity CChatlilt(hier;uetngei
VOLUME (Pressure) "



Journal of Podiatric Nursmg (2012) 27, 682689

Quality Improvement Project to Reduce Infiltration and
Extravasation Events in a Pediatric Hospital®

Barbara F. Tofani RN, MSN?, Sylvia A. Rineair MSHA, BSN, RN®*,
Craig H. Gosdin MD, MSHAS, Patricia M. Pilcher RN, MSNY,
Susan McGee MSN, RN, CNP®, Kartik R. Varadarajan MPH', Pamela J. Schoettker MS'

*Perioperative Services, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

*Vascular Access Team, Cincinnati Children's Hospital Medical Center, Cincinnati, OH

“Hospital Medicine, Cincinnati Childrens Hospital Medical Center, Cincinnati, OH

“Inpatient Newroscience/Trauma, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

“Division of Developmental and Behavioral Pediatrics, Cindnnati Children's Hospital Medical Center, Cincinnati, OH
James M. Anderson Cenier for Health Systems Excellence, Cincinnati Children's Hospital Medical Center, Cincinnati, OH

K'E}' words: e A safety event response team at Cincinnati Children’s Hospital Medical Center developed and tested
Peripheral venous infusion . i . . . e e L
—— improvement strategies to reduce peripheral intravenous (PIV) infiltration and extravasation injuries.
Inll'{ T.r;l'ti’ﬂn' Improvement activities included development of the touch—look—compare method for hourly PIV site
X A assessment, staff education and mandatory demonstration of PIV site assessment, and performance
Extravasation; L . . . . . L . ..
pality improvement: monitoring and sharing of compliance results. We observed a significant reduction in the injury rate
gﬂl_ﬁl ¥ mp immediately following implementation of the interventions that corresponded with monitoring
y compliance in performing hourly assessments on patients with a PIV, but this was not sustained. The
team is currently examining other strategies to reduce PIV injuries.
1 2012 Elsevier Inc. All rights reserved.

d ° s o .
Journal Pediatric Nursing (2012) 27,/682-689) .' ‘Xglﬁﬁlcrllp;r?’s
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ELSEVIER|

u
Quality Improvement Project to Reduce Infiltration and
Extravasation Events in a Pediatric Hospital®

Barbara F. Tofani RN, MSN?, Sylvia A. Rineair MSHA, BSN, RN®*,
Craig H. Gosdin MD, MSHAS, Patricia M. Pilcher RN, MSN¢, ]
Susan McGee MSN, RN, CNP®, Kartik R. Varadarajan MPH', Pamela J. Schoettker ¥ SAFETY 3

e Peripheral I/V (PIV) Policy Revision TLC o

e Nursing Staff Education
— Significant Institution-Wide Effort /
— TLC Methodology for Hourly Checks
e Nursing Unit Manual Hourly Checks AUDIT
— >90% Compliance (after 3 months) > STOP Manual Audit
— <90% Compliance - Continue Audit until >90% Achieved

e PROBLEMS:

— Manual Data Collection
— Variable Documentation
— Two Electronic Data capture Systems

TOXICITY (Local Tifsue) ° ° °

- {’X Lleirial

- Biological Activity s Ve
VOLUME (pressure) Reliable Hourly Checks gatlilﬂtﬁgmse




Result: Good But Not Sustained

686 B.F. Tofani et al.
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New Efforts: Reliable Hourly Checks

e EPIC EMR Implemented

— All I/V Documentation now in ONE place
e 18 month VAT — IT Project

e >60% Extravasation = 1 Month Manual Audit
- Unpopular? r—w

e Immediate Feedback System \J Carrots
e "Personal Interview” (>60%) Sticks

. TOXICITY (Local Tissue) ° °
i ¥ Cincinnati

& Ve

e VOLUME (pressure) Reliable Hourly Checks Chr:ilﬂ';uetﬂmse




New Efforts: Immediate Feedback System

-Supports Reliable Hourly Checks (Volume)
-Supports “"R” Medication Injury Prevention (Toxicity)

o Automated (EPIC) Digital Messaging to VAT leadership and

PIV team
) Extravasation Alert: X / Y Ratio 65%
— > 0]
Extravasations >30% é e [TE

— Any Amount of “R” drugs Unit BN @
e VAT Nurse (24/7) Visits Unit

— Immediate FEEDBACK TO THE PERSON(S) RESPONSIBLE

— Early Treatment (If Appropriate)
— Educational Opportunity
— Intelligence Gathering for Analysis by VAT Improvement Team

TOXICITY Local Tissue o o o
S iﬂXClncmnatl
- pH (Acid — Base) 4 p SIS
- Biological Activity C h l I d re n S
VOLUME ' (pressure) change the outcome-




“"Instant” Pager Notification
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New Efforts: Personal Interview

e ALL VOLUME Extravasations >60%

— Detailed Report Required from Unit Manager

— Personal Interview (Tofani-Johnson-Rineair)
e Bedside Nurse(s) Involved
e Unit Manager

e TREND:

— Marked Decrease in >60% Fluid Extravasations
— Most now “justifiable” or exceptional
— Still Not Acceptable (O.R. Under Drapes etc.)

. TOXICITY (Local Tifsue) ° ° °
- {’XC'"C'””E‘“
= Biological Activity s b SN
e VOLUME (pressure) Reliable Hourly Checks gat:ilﬂfﬁﬂmse




Compare Is SO Important

Pager Feedback Strategy Identified “Compare” Not Done Reliably

O\ Cincinnati

Children’s
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Not Done Reliably

-Recent Change: Evidence Based

—=S0.... TLC Poster Revised

T Lc For IV Safety Touch, Look, and COMPARE
Via intravenosa segura: Toque, mire y COMPARE

Cincinnati
Children's'

- CO ) ‘=) ==\ IV Checks must happen
daise (TOQUE) Bt (MIRE) O s &Q'T‘Eh even when asleep »
Touch every 60 Minutes Look every 60 Minutes Compare every 60 Minutes Los controles deben hacerse
IV should feel: IV site should be: IV site should be: mientras duerme
Soft Uncovered Same size as other side
Warm Dry Without Swelling
Dry Without Redness

Pain Free

Toque cada 60 minutos Mire cada 60 minutos Compare cada 60 minutos Call your nurse if you notice anything
wrong or if you have questions or concerns.

El lugar de la via debe estar: El lugar de la via debe estar: El lugar de la via intravenosa:

Blando Destapado Debe tener el mismo tamafio. Llame a la enfermera si ve que algo no

Tibio Seco que el otro lado esta bien o si tiene dudas o inquietudes

Seco Sin enrojecimiento .

Sin dolor No debe estar hinchado

2028 1012 Y0000

TOXICITY (Local Tifsue) ° ° °
T Gy O\ Cincinnati
= Biological Activity e L A
VOLUME (pressure) Reliable Hourly Checks gat:iltﬂfﬁgmse




Outline

. 3 Tier Medication Risk (Local Toxicity)

“AVOID Unnecessary Risk”

MINIMIZE necessary risk

| €X Cincinnati
= cid — Base ¥ p e
B Children’s
VOLUME (Pressure) Change the outcome*



e Medication Risk Stratification
— 18 Month Project

= = = =
— Multi-Disciplinary
This is an estimate of risk for phlebitis or local tissue injury due to ion from any i infusion device.
Risk derived from available evidence, CCHMC data and CCHMC expert opinion, subject to review and change as further evidence becomes available.
. For Treatment of Extravasation, Refer to CCHMG Policy P&T lI-112
This does notapply in situations of emergency medical treatment.
Ifa medication is not on thislist, please referto the CCHMC formulary or contact pharmacy (6-4291) forinformation
-
7 ©
e Nursing (VAT) Red Yellow Green
Higher Risk Intermediate Risk *Lower Risk
. Aminophylline
° P h T ~1 n Acyclovir Acetazolamide Amphotericin B Liposomal
- Allopurinol Ampicillin
ys I C I a s Amiodarone Amikacin AmpicillinSulbactam
eil i Br g Cefazolin .
C’ﬂe Crome Amphotericin B (conventional) Ceful:mmc *NOTE:
= Calcium gall saltforns) Arginine Ceftazidime No intravenous infusate
e Evidence Based Expert | = B
. ) o Cefuroxime
Doxycycline Dextrose 10% te £12.3% Clindamyein Gross extravasation,
Esmolol Diazepam DiLR even of normal saline,
" Erythromycin Destrose < 10% may result in serious
N t - t - - Mannitol 20% & 25% Ganciclovir Fentanyl ham including
N Fosphenytoin
e Nutrition Service Promethazine — i srEem
otassium >60 mEq/L 2 Gentami o
a . N =60 Midazolam Hmm ischemia and loss of
Sodium bicarbonate Morphine Imipenem tissue or permanent
. N I Sodium chloride > 306 Ondansetron VIG loss of limb function.
- A Lactated Ring
C U TPN > 50m0smiL RER Tpids
Vasop such as Dopamine Non-Ionic ‘Rﬂdmlogy Contrast Maguesivm sulfate (bolus)
Phenobarbital Meropenem
Phenytoin e
emoth Dru T Normal saline Ticarcilllin
Chem therapy gs Potassim < 60 mEqL Pentamidine Ticarcillin/clavulanate
E“’“:“"_";:;:—;j TPN <050 mOsmL Piperacillin Tobramycin
fer tapoliq Vancomycin
Al Cincinnati Peripheral Venous Access is defined as amy Venous Access Device whose tip lies cutside the December5, 2012
‘ Chld 3 Right At 5 Inf Ve Cav he Brachi alic V. @ 2008 - 2012 Cincinnati Children’s
Harens ight Atrium, Supzrior / Inferior Vena Cava, or the Brachiocephalic Veins Hospital Medical Center

Cabinet Sponsors
“Medical Members_of Cabinet
-Bab Carpenter J D

Leadership Group BiManthly
+Syhvia Rineair RN +Derek Wheeler M.D.  +Steve Muething M.O.
«Mary Haygood RN. -Denise Adams M.D. *Rich Falcone M.O.

+Tracey Blackwelder Vicki siro, RN *Sam Kocoshis M.D.

+Darcy Doelman RN. ~John Hingl RPH “Lauren Solan M.D.
*Ranijit Chima M.D.
Permanent Working Groups } ‘ ADHOC Working Groups s . .
o] Lo ' O\ Cincinnati
‘Wheeler Haygood / Rineair Fneair Johnson Johnson / Haygeod ° ,
Biood Stream Process Training Researcn Example ®
mestons || mprovemert || o e/ ntsion
Monitoring Public Refations Working Group
— change the outcome-




Medication Risk Stratification

This is an estimate of risk for phlebitis or local tissue injury due to extravasation from any intravenous infusion device.
= = Risk derived from available evidence, CCHMC data and CCHMC expert opinion, subject to reviewand change as further evidence becomes available.
For Treatment of Extravasation, Refer to CCHMC Policy P&T 112
hl in medical treatment.
. I e ra l I re V I e I I ‘ e e a r‘ If a medication is not on thislist, to the CCHMC (6-4291) for
7 .
Red Yellow Green
Higher Risk Intermediate Risk *Lower Risk
Aminophylline
. M I A ; U R I M I N I Acyclovir Acetazolamide Amphotericin B Liposomal
) Allopurinol Ampicillin
Amiodarone Amikacin Ampicilin Sulbactam
i i . Cefazolin b
C"ﬂ?“e Citrate Amphotericin B (conventional) Cefnh:'m *NOTE:
T i ila Arginine Ceffazidime No intravenous infusate
Dextrose>12.5% Ciprofloxacin g;ﬁ“m"“ is “safe”.
oxime
— Doxycycline Dextrose 10% to £12.5% Clind: Gross
Esmolol Diazepam DiLR even of normal saline,
o Erythromycin Destrose < 10% may result in serious
Mannitol 20 & 25% Ganciclowir :entx;:yl . harm including
" osphenytoin
. ERImEwe Lorazepam Furosenide o N
Potassium>6onEqL Midazolam Seatamicin ischemia and loss of
— . N Heparin
Sodium bicarbonate Morphine Imipenem tissue or permanent
Sodium chloride = 3% Ondansetron VIG loss of limb function
TPN> 950m0su/L REFT e
< e . Non-Tonic Radiology Contrast Mogpesic slfte (bolue)
= = Phenobarbital Meropen:
Phenytoin
otherapy Dru: . Normal saline Ticarcilllin
. M ‘ a ; l I r‘ I I l ‘ I l | ; O M M N (Lt Py Drugs Potassiom < 60 mEqL Pentamidine Ticarcillin/clavulanate
m‘:‘“‘_";::_‘;;u TPN 2950 mOsmL Piperacillin Tobramyein
e Vancomycin
L] L} L]
EX Cincinnati Peripheral Venous Access is defined as any Venous Access Device whose tip lies outside the December5, 2012
( : r r l l I r l p . . e i ®2009- 2012Ci i Children’;
e I a r I O r a I O S WA Children's Right Atrium, Supetior / Inferior Vena Cava, or the Brachivcephalic Veins Hospita oo Ho e

e Blood Products Excluded RED Criteria

3 _ _ * pH<5o0r>9
Blood = Bruise « Strong Published Evidence

— Not Tissue Toxic e >950 Mili Osmoles

o TOXICITY (Local Tissue) d () Ci n Ci n nati
= Osmolality
- cid — Base s SR
e Children’s
VOLUME (pressure) change the outcome:




The Art and Science of Infusion Nursing

Eloise Clark, MPH, MBA

Barbara K. Giambra, MS, RN, CPNP
John Hingl, MBA, RPh

Darcy Doellman, BSN, RN, CRNI®, VA-BC
Barbara Tofani, MSN, RN

Neil Johnson, MD

Reducing Risk of Harm From

Extravasation

A 3-Tiered Evidence-Based List of Pediatric Peripheral

Intravenous Infusates

ABSTRACT

Extravasation of medications during peripheral
intravencus {PIV) therapy can result in harm to
pediatric patients. These medications have physi-
cal and/or biclogic factors that cause tissue dam-
age. To assist in clinical decisions when using
these infusates, an evidence-based table of medi-
cations stratified by their relative risk of causing
harm if extravasated was developed. Local data
and experience, a systematic review of the pedi-
atric literature, and measured pH and osmolality
of common pediatric preparations of PIV infusates
were used to create a 3-tiered table of PIV infu-
sates categorized by relative risk of causing harm
if extravasated.

Key words: adverse effects, children, extravasa-
tion, infants, intravenous infusions, penpheral
catheterization
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eripheral intravenous (PIV) insertion is one of the
most common procedures undertaken for pedi-
atric patients requinng short-term infusion ther-
apy. Serious but uncommon risks with PIV ther
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TABLE 4 Continued

.. \f

Medication® CONC

Potassium (unknown concentration) C —
Pptassiurn ?-D.Dﬁ mEg/mL F 03 ITIEq.III'II1L o

{60 mEg/L 5 Ta3 1200 mEg'L) NS
Promathazing F 48 213 25 mg/mL Dsw 3
Sodium hicarbonate C 18 a1 0.5 mEg/mL W 1S
Sodium chlaride =3% C 68 w8 % sw | Concantrations not spectiad in

* ,Eﬂ; mﬂ;g‘:}in raferences
TPN =850 mDsm/L EC Varias =950 MA MNA . [;:SM ainmr15|ar\anl::as unknown
{E € harm|- -4 R0 TG4

Vasopressors such as EC — Dobutamine in refaranca™

dopamina |vasoactive) EC 29 o7 30 mg/mL 05w A
Chemotharapy agents (cytatoxic) EC Various Ban

Intermediate risk

Acatazolamide N 95 548 25 mg/mL DsW | Local consensus
Allopurinol N 103 M5 & mgfmlL DsW | Local consensus
Amikacin H 45 3 15 mg/mL NS =
Amphatericin B {conventionall N 1.2 i i 0.1 mg/mlL Dsw e
Arginine C 56 50 10% W =
Ciproflaxacin N 432 i i) 2 mg/mL DsW | Local consensus
Dextroze 10% to =12.5% EC Varias 505 to 640 — NA LizlER A
Diazapam N 86 5 migfmL NA WEREE
Erythromyzin N 7 5 mg/mL NS =
Bancicloar N 35 4 5 mgfmlL Daw 12
Lorazepam N 74 =2000 2 mgfmL NA =

Midazolam N 34 236 5 mgfmlL NA | Local consensus

Marphing N 5 4 1 mgfmL NS L

. 7 ) 15 mg/mL Dsw

Nafedlin ¢ 71 %3 Pmgml | D5W o

Nenionic radiclogy contrast C 6.8t 77 322 to BA4 Varias NA =
Dndansetran N 35 782 1 mgfmlL DsW | Local consensus
Phenobarbital C 82 2159 10 mg/mL W B

[ IS, 1] e - mnnn L N . | (1Y HEDDENMS
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Each Update
has a Different
Color Border

Venous Infusion Extravasation Risk

This is an estimate of risk for phlebitis or local tissue injury due to extravasation from any intravenous infusion device.
Risk derived from available evidence, CCHMC data and CCHMC expert opinion, subject to review and change as further evidence becomes available.
For Treatment of Extravasation, Referro CCHMC Policy PET H-112
This does notapply in situafions of emergency medical treatment.
If a medication iz not on thislist, please referto the CCHMC formmulary or contact pharmacy (6-4291) forinformation

7 = .
Red Yellow Green
Higher Risk Intermediate Risk ~Lower Risk
: Aminophylline
Acyﬂlﬂ‘fil' Acetazolamide Amphotericin B Liposomal
" Allopurinol Ampicillin

Amiodarone Amikacin Ampicillin Sulbactam

i i .. . Cefazolin .
Caffeine Citrate Amphotericin B (conventional) Cefol:ﬂme *NOTE:
Calcium (all saltforms) i e : :

gmine Ceftazidime Mo intravenous infusate

Dextrose=12.5% Ciprofloxacin E?ﬂeﬁumme is “safe”.

2 0 0/ s .
Doxycycline Dextrose 10% to <12.5% Clindamyvcin Gross extravasation,
Esmolol Diazepam D3LR even of normal saline,

) Erritaomrein Dextrose < 10% may result in serious

Mannitol 2026 & 250 Ga;nci clm;ir Fentanyl harm including
P thazi ' Fosphenytoin

]Il = € Lorazepam Forosemide fj;nmdllj'iir:e zgusing
Potassium >60 mEg/L Midazolam Sentammicin ischemia énd loss of

- = , Heparin ;
Sodium bicarbonate Morphine Imipenem tissue or permanent
Sodium chloride > 304 Ondansetron WIG loss of limb function.
TPN » 050 mOsmL Nafcillin plctared Ringers

ipids

Vasopressors such as Dopamine

Non-lonic Radiology Contrast

Magnesium sulfate (bolus)

Phenobarbital Meropenem

Phenytoin Methylprednisolons Piperacillin/tazobactam
Clemoﬂerapy 88 Potassium < 60 mEqL gﬂﬁ ) %ﬁﬁdﬂﬂﬂaﬂate
Extravasation treatment: TPN <950 mOsmL Piperacillin Tobramycin
Refer topolicy P&T II-113

O Cincinnati
‘K Children’s

Vancomycin

Right Atrium, Superior / Inferior Vena Cava, or the Brachiocephalic Veins Ii’

Peripheral Venous Access is defined as any Venous Access Device whose tip liss outside the

December5, 2012

2008 - 2012 Cincinnati Children’s
ospital Medical Center
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Unexpected Positives

e Universal Availability R/Y/G s

Risk derived from available evidence, CCHIC data and CCHIIC expert opinion, subject o reviewand change as further evdence becomes avalabl.

eeeeee

— Every Computer Workstation — |= =

Caffeine Citrate sphoteri
Calcium Gt saltforms) e
et ...
Doxycycline xtrose 10%10<12.5%
. ol Exinomy
Mannitol2oses 250 Py
Promethazine Lorazepam
— Potassium >60mEqL Midazolam
‘Sodium bicarbonate Morphine
Sodium chloride > 306 ‘Ondans

Pheny
ChemotherapyDrugs S
— I’ o opoliy PAT 113 =
Al Cincinnati ‘Periphers Ve
|Xcm ||||| s Righ & o O

Decembers, 2012

e Nurses Strongly Influence Doctor Behawor (')

— Trend = Central Access for Red Drugs

— Increased Awareness of IV Risks of Red Drugs
— “Pseudo Policies” are Sometimes a Positive Phenomenon

O\ Cincinnati

Children’s
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Outline

e Goodbye Grading: Why We Divorced “Grading”
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Medical Grading Systems: Fractures

e Usually Based on

— Severity

— Treatment Pathways

— QOutcomes
e Type 1: Minor Injury
e Type 2: Almost Always Heals
e Type 3: Involves joint
e Type 4: High Risk
e Type 5: Disaster

€X Cincinnati
Children’s
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Medical Grading Systems: Neuroblastoma

International Neuroblastoma Staging
s System (INSS) .
e o) Ay ]
IN "™ ™y 80 — Low MYCN (n = 30)
I 5 ) i "./‘ 1 ‘J ° ’\ [0 = E‘?' 60 — s : e
~# ~ B T = |
Nt ‘ ? " =
" = S 40—
\ .' ( %\ 1 ,' 5 bt . 3 NS : U:'!] - High MYCN (n = 30)
\ / l-, ll | " \ Eﬂ_
: , : i
0— P =0.001
] ] L] 1 L] 1 ] 1
0 20 40 60 80 100120 140
Months after diagnosis

NANT Web Site
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The INS Grading System (Briefly)

» Grades 1-4 e
— Mostly Descriptive Gmde:iﬂi:{lﬂ::enous Infiltrations®
— “Skin Blanched” is feature of ALL Grades -
— "Cool to Touch” is feature of THREE Grades

Z Skin blanched, edema 1-6 inches in any direction, cool to touch,
with or without pain

. } \d u It Ba Sed I Skin hlanqhed, translucent, gross edema greater than 6 inches in

any direction, cool to touch, mild to moderate pain, possible
numbness

-_ FiXEd Ed ema Measu rements reg a rd Iess Of PEd . Patient Size 4 Skin blanched, translucent; skin tight, leaking; skin discalored,

bruised, swollen; gross edema greater than 6 inches in any
direction; deep pitting tissue edema; circulatory impairment;
moderate to severe pain; infiltration of any amount of blood

e Poor Outcome (Harm) Correlation for “Grades”
— All Bad Outcomes are Grade 4 (Sensitive)
— BUT....VERY Few Grade 4’s have Bad Outcome (NOT Specific)
e (eg Small Amounts Vancomycin)
e Bundles TWO Separate Harm Components Into One “Grade”
— Extravasated Fluid VOLUME (“Edema”)
— MEDICATION (Local Tissue) TOXICITY (“Vesicant or Blood")

ternational Neuroblastoma Staging
y System (INSS)
y :»: -!’ 1};, d . ° ° °
EIP N - ‘XCmu nnati
Children’s
%S % Cos change the outcome-




The INS Grading System (Briefly)

e “"Vesicant” Extravasation = Grade 4
— 1mlor 100 ml -
e Same Grade, Very Different Outcomes
e No “Official” Vesicant List
— "We Know It When We See 1t...."

e Cincinnati

Children’s
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Blood Products Dangerous = Grade 4 ?

T
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Blood Products = Grade 4

O\ Cincinnati
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The INS Grade 4 Problem
Assumption: Highest Grade = Highest Harm

Rate per 1000 Line Cays
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e CCHMC Safety Leaders Assumed “"GRADE 4" ="Serious Harm
— “It's the HIGHEST Grade.. Why not??”

e Grade 4 PIV “"Harm” was >40% of "“Total Hospital Harm”
e Pressure on VAT to “"Reduce Serious Harm” was Substantial

Extremely HIGH Sensitivity
Every Serious Harm = Grade 4 d U CinCin nati
Very LOW Specificity Children’s
Very Few Grade 4 = Serious Harm change the outcome*




The INS Grading System

 No Longer Recommended by....... INS

e Grades Are Problematic for
— Treatment Decisions
— Institutional Harm Reduction Programs

e Grades Only Loosely Associated with OUTCOMES

—

The Art and Science of Infusion Nursing

Rodica Simona Pop, PhD, RN

A Pediatric Peripheral Intravenous
Infiltration Assessment Tool

ABSTRACT

Infitration is a commeon complication of intravenous
(V) therapy. The use of adequate tools for IV
sssessment can identify infilration in ts early
stages, thus reducing the potential for more serious
complcations. Assessment of IV devices in children
needs to be performed using age- and size-appro-
priate tools that take into account children's smaller
size and particular characteristics. t is also impor-
tant to consider the size of an infitration in relation
1o the affected extremity. This article discusses the
development of a pediatric IV assessment tool as
well as its psychometric properties.

- ntravenous (IV) catheters arc routinely placed in
hospitalized adults and children to administer med-
ication or to deliver fluids and parcntcral nutrition.
Almost every hospiralized patient has a peripherally

A inscrted IV (PIV) catheter. Although considered a

routine procedure, placement of a PIV catheter can be a

stressful and painful ex perience for children and their par-

The Harris and Salter classification of epiphyseal injuries

— —

" n [ v
Fracture through  fracture through Tracture of spiphusis  damags to the
epiphyseal plate with  theepiphusis  and shaft, erossing  epiphuseal plate
triangle of shaft  extendinginto  the epiphysesl
epiphyseal plate

complication definiion and  reporting methodology™”

Infants and young children are at an cven higher risk for
developing, PMV-related complications because their veins
are smaller and more fragile and because stabilization and
protestion of the PIV catheter are often difficult® Although
infiltration can be a minor complication of PIV therapy, i
can have scrious consequences for some paticnts, Thercfore,
carly identification and appropriate interventions are essen-
tial i reducing the potential for harm causcd by PIV infil-
tration and extravasation.'!

BACKGROUND

In 1998, the Intravenous Nurses Society, predeccssor of the
Infusion Nurscs Socicty (INS), published an infltration
scale as part of their Revised Intravenous Nursing
Standards of Practice.”> This scalc scparated infiltrations
into 4 categories based on signs and symptoms, size of the
infiltrate, and type of IV solution infused. Although no
clear evidence or psychometric tests to support the scale
were presented, it was used cxtensively in clinical arcas.
The scale was cventually evaluated, and its psychometric
propertics were published by INS in 2010.15 Infltration
scale testing showed moderate interrater reliability agree-

International Neuroblastoma Staging
System (INSS)

«”*3“

)
()

See Excellent Discussion in:
Rodica Pop, PhD, RN

J. Infusion Nursing, Vol. 35, Number 4,
July/August 2012

Children’s Medical Center, Dallas

~ Infusion Nurses Society
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Outline

e CCHMC
— 2 Component
— Extravasation Assessment / Coding Tool

€X Cincinnati
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CCHMC Extravasation Coding System

Cincinnati Pediatric Intravenous Extravasation
X Chicrens Assessment System

e Step1 - VOLUME Measurement S5 e
o Step 2 - MEDICATION (If Any)

STEP 1c: Calculate
" (X)-100-[ o
e et Y

QiIZFD Medication

Use Current Version of " EXTRAVASATION MEDICATION CODING | (Motes

Extravasation Risk Listing OO NP
R = medicztion on RED izt [R——
— ¥ = medication on YELLOW izt Lol
I
= =3 & = medication on GREEN kst [ ——
= - ¥ = Fluids andy (o medications ar patassium]
E- = o T ——
= = ‘ U= medication Unlizted o
£ £ M= medicstion not lizhed but causing harm similar t0:3 RED e
; T o= drug {thiz catagrny wil rarely be reeded) e et e
= s e

i Notify Vascular Access Team as soon as possible if:
Volume = 30%
and/or RED list Medication
Vascular Access Team Pager:

736-0337 K e cui

€X Cincinnati
Children’s
change the outcome*
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Step 1: VOLUME
Volume

STEP la: Measure Swelling x STEP 1b: Measure ARM Length Y

® Y = Axilla to tip of
longest finger

®For ¥ measure arm
length regardless of
site of extravasation.

® NEVER measure leg or
other body art.

# Arm kenglh Y Gl o nleal way L
constaberthy ealims the patlent's slae.

Fut ' mever meisiine U lig e atker hady
.

# For pualeats with casts or ek deflelency,
esmsull vickaler drved sm.

A 4
STEP 1c: Calculate

e X) 100 = %

» [efine edges of swelling by palpation /vissal observation.
& Memsure lomgest dimension.

e Cincinnati

Children’s

change the outcome-




Step 1a:

Volume
o Measure MaX DimenSion STEP 1la: Measure Swelling X

e Includes ANY Extravasation
- PIV
— PICC
— CVC
— PORT
— Scalp / Chest

Motes:

lnEI:ﬂne-ad.mu of swelling by palpation fvissal chservation.
# Mmsure longest dimension.

€X Cincinnati
Children’s
change the outcome-



e Measure ARM Length
— Surrogate for Body Size

® Arm btk ¥ st comelent iy o

e 'Y" is ARM length

— Surrogate for Patient Body Size
— Easy To Measure
— Used for ALL Extravasations

— Allows Consistent Quantification
e Even If Extravasation is Scalp or Chest

If Patient has NO Arms: iﬂXCinpinnati
Refer to CCHMC Policy #1 Chf:"tf"'fi"'s




Volume

STEP 1a:

Measure Swelling

X

STEP 1b:

Step 1c: Calculate

w

STEP 1c: Calculate

X) 100 =

STEP lc:

;

%

@ Measure longest dimension.

rasationtelp/ HelpMenu.asp - Windows Internet Explorer

Measure ARM Length Y

MNotes:
® Y = Axilla to tip of
longest finger

*For Y measure arm
length regardless of
site of extravasation.

® NEVER measure leg or
other body art.

@ A g Vet comvenlent wiy s
Comberh e i

Far + meves seasure the leg or otker hedy.

P pateats with csats o isb defickacy,
comsul vewlar

h 4

Calculate

)-100= %

CCHMC Pexigheral I/V (PIV) Extravasation Gtaditg System

Help Page

Mote: To Enlarge any Image Simply Click on it. Then select Ctrl and P to Printimage.

Peripheral [ (PIV] placement and maintenance is by far the most common medical praceduss perbmed in hospitals. Inadvertent PIV Extravasation is the number o
actve CCHMC safety and preveniion initiative is underway. This new Exiravasation Grading System is an important part of the CCHMC prevention program *
Features of the New System:

Nurses USE Mobile Phone
CCHMC Online Calculator

or...

1) VOLUME of Extravasation is now calculated as a percentage and automatically takes account of indiedual patient size by using the *Y* measurement. There is no |
2) Some medications re much worse than others if extravasated. The CCHMC Red /¥ elow Graen (RYG) Drug List has been compiled by an evidsnce based mutidisn)
IMPORTANT CHANGES from the old INS System:

EXTRAVASATION s INFILTRATE.... The word ‘Infitrste” iz no longer used at CCHMC. In the published literature, it s comman to ses the word "Infltration” used to mes
word "Extravasation’ to mean an extravasation of  “esicant Medicafion” or TPN. Nowhere in the old system was "vesicant” accurately or consistently defined. After July
both simple flids and medications. COHMC's new RYG listing accurstely defines drugs and other infusates according to sk of ham  extravasated.

& Cincinnati

Children's

ause of preventable har to patients 2t CCHMC and an

er any need for “rades”
ary CCHMC team

It is just a simple percentage

simgla fuid (ke Mormal Saling) extravasation and the
, 2011 CCHMC will only use the word “Extravasation’ for

In EPIC
( ) Bload products do not camy any increased extravasation nisk over "simale fuids" and have therefore been remaved fom the CCHMC RY G iting. Blood evtravasafion iz no (W than 3 "bruise”. [t may look bad, but it is nat
particulary toxic to fissues.
VANCOMYCIH | |
ancomycin is now a "Velluw List' Medication. The seailable eddence, including our own research did not sugport placing it in the “Red" category.”
This Calculator Will Help You Calculate Extravasation %
Volume Component
CALCULATOR

STEP 2 catiss
() 100-] [

Notes:

D gesandig b s denaisn
‘Bl o g gt e
s oz, Diecilerigurkl om)

DEAEIBLIE (R BT T

¥ e e Pt ornt ] e g

X l_ Rz:uﬂ:l_%
Y l_ Clear
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Step 2: MEDICATION

Medication

Use Current Version of
Extravasation Risk Listing

Venous Infusion Extravasation Risk

““hﬁwﬁhﬂm-‘*‘—'—ﬂ
Yellow rreen
vk Bnl "l R
dowar i *_-. p—
Ao e
ErTE S r
e IS -
ey =
[r——— F-—1
Tacrum Py
Frdrormm S
fruminn ==
5] —
ey —
frarem
ey =
frrey e
e ——
Thars insina -y
e —-—T
[ ———— —
—

T

EXTRAVASATION MEDICATION CODING

dication on RED list

dication not listed but causing harm similar to a RED

ug (this category will rarely be needed)

~
| (Notes:

* “Extravasated Medication™ means
medication administered through the.
IWACVC during the previous 2 houwrs,
ar since the last rormal IVOVE site

chedk, whichever is longer.

* Refer to curnent Red/Yellow, Green
listing
{emch new wersion has a different color

border, consult latest version)
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Step 3: DOCUMENT

e CCHMC Uses EPIC

STE P 3: Documen t immediately in EPIC

o mmm ez e oo Notify Vascular Access Team as soon as possible if:

T Womn Volume = 30%
e — and/or RED list Medication
" Vascular Access Team Pager:

e 736-0337 ) Qe

€X Cincinnati
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Step 3: DOCUMENT

e Other Institutions

v s
i g i B o e

[ —
=
el
=

&= .
=. EEEE
i
= 2=,
T =
e
—"-3

=

i ey B
ey

lespray

e ey et e —r————— ot an 11
U = medication Unlisted

N = medication net listed but causing harm similar to a RED

drug (this category will rarely be needed)

Document

4 N

For outside hospitals, use this
space to attach your local
Documentation requirements.

- /

(each new version has a different color
border, consult [atest version)

February 5, 2013
© 2012 Cincinnati Childran’s
I‘Il!lspﬂalMEdl.calC nter
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Implementation

e BIG Education Effort

— Julie Stalf, RN

— Sylvia Rineair, RN
— Mary Haygood, RN
— Barb Tofani, RN

e CCHMC Education Team

€X Cincinnati
Children’s
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Initial Validity Testing

e Validity and Repeatability

— 100 patients coded using 2 Vascular Access
Team (VAT) RNs assessing PIV site separately

— Next phase 100 patients coded using 2 RNs
assessing PIV site separately (one VAT and
one unit RN)

€X Cincinnati
Children’s
change the outcome-



Correlation: Bedside RN Versus VAT Team RN

First 50 Patients

nce in Edema Measurement

Bedside RN vs Vascular Access RN: Edema Measurements

Differe

.
’
’
o®
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.
0 * ¢ *
Do+ e T e e e e seese Leeee%s e 000
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CCHMC System: Driving Treatment

% Swelling and
Infusate Component

Action

In Plain English

Extravasation =/= 30%

AND

Red list infusate

Treat with Hyaluronidase per provider order.

TREAT

unless very good reason
not to

Extravasation = 30%

AND

Red list infusate

Clinical evaluation of the extravasation site by
attending physician and Vascular Access Team or VAT
Medical Director (or designee) to determine if
Hyaluronidase is clinically indicated. Decision criteria
include imminent skin loss, and / or peripheral
circulation impairment (compartment syndrome).

Probably TREAT

unless good reason
not to

Extravasation =/= 30%

AND

or Green list infusate

Clinical evaluation of the extravasation site by
attending physician and Vascular Access Team,
Medical Director or designee to determine if
Hyaluronidase is clinically indicated, but
Hyaluronidase treatment usually NOT indicated.

Probably NOT Treat

unless good reason to do
SO

Extravasation < 30%

AND

or Green list infusate

Mo treatment indicated.

NO Treatment

Extravasation of any % of a Red list

Vasoactive medication

(Dopamine, epinephrine and related
medications)

Consult and TREAT:

IMMEDIA consult to fellow and/or attending
enioi@d3 [R&n Medical Director

BISF’SK?E!J eleahiiiebyAiCh i)

Or Dr. Johnson

Cincinnati

Children’s
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Result: Hyaluronidase Rx

e $350
e 4-5 Needle Sticks

e Previously Widely Recommended
— E.R. Small Saline Extravasation Event

e /5% DECREASED Use (Last 12 months)
— No Serious Harm Events

‘XCmcmnatl
Children’s
change the e



CCHMC I/V Extravasation HARM

MILD HARM Any of the Following:
¢ Discoloration at or near PIV Site
*  Swelling<60% (X/Y)
* Redness
* GREEN List Medication
*  YELLOW List Medication

MODERATE HARM Any of the Following:
s Anynumber of Blisters
s Swelling =60%
* Impaired Limb Function <48 Hours
s RED List Medication

w Any of the Following:
* Distal Arterial Compromise (Mo palpable distal pulse, Cap Return = 8 seconds, Skinlschemia)

¢ Fasciotomy OUTCOME

* Skin Graftor Tissue Transfer at any time after Extravasation Event
e Impaired Limb Function =48 Hours or

TREATMENT

Mote: This harm assessment applies to harm caused:
- Upto 72 hours after PIV Extravasation for Mild — Moderate Category findings Based
- At ANYtime after PIV Extravasation for SEVERE Harm Category findings.
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Outline

e Other Extravasation Assessment Systems
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Other “Grading” Systems

A New Approach to Management of Intravenous Infiltration in
Pediatric Patients

Ibrahim Amjad M.D. et.al.
J. Infusion Nursing Vol 34 #4 July / August 2011

@ 1 i

Millam Stage Il Stage Il Stage IV
Infusion Nurses Society Grade 1 Grade 2 Grade 4
Thigpen Stage 2 Stage 3 Stage 4

Proposed Scale 18t Degree 2" Degree 3 Degree

Focused on (Plastic Surgery) Treatment Decisions
e Determines TREATMENT Algorithm not PREVENTION

%Cinpinnati
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CMC Dallas System

e Sensible Pediatric Modification of INS
e Introduces "% SWELLING"” Concept
e Uses MEASUREMENT . Pediatric PIV Infiration Sal

0 No symptoms
Flushes with case

— 1 Localized swelling (1%-10%)
’ Flushes with difficulty

The Art and Science of Infusion Nursing Pain at site

o Bodicy Simany Pop P, 1Y 2 Slight swelling at site (up to ' of the extremity ahove or below site, or 105-25% of the extremity
above or below site)

Presence of redness

Pain at the site

A Pediatric Peripheral Intravenous

ln h Irl"{l[’l()ﬂ [\SSCSS]]]CH{' l ()()l 3 Moderate swelling at site { % to % of the extremity above or below site, or 255 -50% of the extremity
above or below site)
Pain at site
Skin cool to touch

hing
shed pulse below site

ABSTRACT efimition and reporting  methodology.”
’ ¥ hildren are ar an even hagher risk for
complications because their veins

are smaller and more fragile and because stabilization and

progection of the PIV ca often difficult® Although Severe swelling at site (more than % of extremity above or below site, or more than 50% of the
infiltration can be a minor ¢ PIV therapy, it 4 extremity above or helow site)
s, Therefore,

Infiltration of blood products, irritants, and/or vesicants (any amount of swelling)
i Skin cool to touch

arm caused by PIV infil- Blanching

Skin breakdown/necrosis

Blistering

shed or absent pulse

Pain at site

In 1998, the Intravenous Nurses Socicty, prodecessor of the Capillary refill > 4 seconds
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CMC Dallas System

Severe swelling at site imore than % of extremity above or below site, or more than 50% of the
3 extremity above or below site)

Infiltration 5, irritants, andor
Skin cool to touch

Blanching

Skin breakdown/necrosis

Blistering

Diminished or absent pulse

Pain at site

Capillary refill > 4 seconds

any amount of swellin

Similar Issues to INS Grading:
Mixes VOLUME and Medication local TOXICITY in one scale
No “Vesicant” List
Blood is NOT Dangerous Over and Above the Volume Issue
ANY Amount of “Vesicant” - Immediate GRADE 4
Makes it Difficult to Show IMPROVEMENT (e.g. Hourly Checks)
Discourages Improvement Project Participants

€X Cincinnati
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The Ars and Science of Infision Nursing
Rodica Simona Pop, PhD, AN

A Pediatric Peripheral Intravenous
Infiltration Assessment Tool

C Da”aS J. Inf. Nursing Paper

BACKGROUND

In 1998, the Intravenous Nusses Sociry,predecessor of e

DISCUSSION:

It 1s equally impor-
tant to develop vesicant lists and to assess a vesicant’s
potential to cause harm when infiltration of these agents

OCCUrS. Venous Infusion Extravasation Risk

This is an estimate of risk for phiebitis or local i due from any ints infusion device.
Risk derived from available evidence, CCHMC dataand CCHMC expert opinion, subject to review and change as further evidence becomes available.
For Treatment of Extravasation, Referto CCHMC Policy P&T 112

g
Ifa medication is not onthis ist, CHMC formulary or information

Red Yellow Green

Higher Risk Intermediate Risk +Lower Risk
. Aminophylline
Acyclovir Acctazolamide e e
o Allopurinol Ampicilin

Allm(_lml_e Amiacin ‘AmpicilinSulbactam

Caffeine Citrate Amphotericin B (conventional) ot * NOTE:

Calcium (el saltforms) Arginine Ceftazidime No intravenous infusate

Dextrose >125% Ciprofloxacin Chm is “safe".

Doxycycline D_exnose 10% to <12.5% Clindsmyein Gross extravasation,
- - - . - : i el Bl ol Esmolol Diazepam DT even of normal saline,
] P N i rose <10% may result in serious

VOLUME 35 | NUMBER 4 | JULY/AUGUST 2012 Manitol e 250 AT e
" Promethazine m——— Fosphenytoin compartment

syndrome, causing
ischemia and loss of

Potassium >60mEqL Midazolam Gentamicin

Sodium bicarbonate Morphine = tissue o pemanent
Sodium chloride > 396 Ondansetron WG loss of limb function.
TPN > 950 mOsm/L. ngd;ﬁn_ s Con e
‘Vasopressors such as Dopamine o fon JRaclos yGonast Magnesium sulfate (bolus)
P P Phenobarbital fescinsin
Phenytoin
Chemotuerapy Drugs = e T

Extravasationtreatment: TPN <050 mOsmlL. Pi Tobamyein
Refer topolicy PET I1113 => ¥

Vancomycin
I O/ Cincinnati Peripheral Venous Accessis defined a5 any Venous Access Device whose tp s ovtside the December, 2012
Wi\ Children's Right Airiue, Superior  Luferior Vena Cava, or the Brackiocephatic Veias ;;;';:f;;f];j”c‘ﬁ“:‘('ﬁ” Chilaren's
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i
The Ars and Science of Infision Nursing

Rodica Simona Pop, PhD, RN

A Pediatric Peripheral Intravenous
Infiltration Assessment Tool

BACKGROUND

In 1998, the Intraversous Nurses Socity,predecessor of e

DISCUSSION:

The development of interventions
and treatment algorithms for PIV infiltration complica-
tions may be more important than assigning a grade. Tlus
discussion was particularly interesting in light of the now
Infusion Nursing Standards of Practice published by
INS.?" Grading is no longer recommended as part of the
PIV assessment, perhaps suggesting that the assignment

of a grade may be of less significance than previously
believed.

A combimmation of assessment and
intervention tools tailored to pediatric patients may
reduce pain and suffering associated with PIV infiltra-
tion, improve patient satisfaction and outcomes, and

also have financial benefits.

We Agree

Cinci i Pediatric Intr
EXE
GIEZED Volume

STEP 1a: Measure Swelling

&IZED Medication

Use Current Vession of
Extravasation Risk Listing

EXTRAVASATION MEDICATION CODING

Extr

Assessment System

X Ity Y

CMC Da||aS J. Inf. Nursing Paper

% Swelling and
Infusate Component

Action

Extravasation >/= 30%
AND

Red list infusate

Treat with Hyaluronidase per provider order.

Extravasation < 30%
AND

Red list infusate

Clinical evaluation of the extravasation site by
attending physician and Vascular Access Team or VAT
Medical Director (or designee) to determine if
Hyaluronidase is clinically indicated. Decision criteria
include imminent skin loss, and / or peripheral
circulation impairment {(compartment syndrome)

Extravasation >/= 30%
AND

or Green listinfusate

Clinical evaluation of the extravasation site by
attending physician and Vascular Access Team,
Medical Director or designee to determine if
Hyaluranidase is clinically indicated, but
Hyaluronidase treatment usually NOT indicated.

Extravasation < 30%
AND

or Green listinfusate

No treatment indicated

Extravasation of any % of a Red list
Vasoactive medication

(Dopamine, epinephrine and related
medications)

IMMEDIATE consult to fellow and/or attending
physician. Vascular Access Team Medical Director
may be consulted if necessary to determine treatment
plan and use of Phentolamine

€X Cincinnati
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Action

Results: Calendar 2012

e /ERO Severe Harm

ine, epinephrine and related
jications)

e Moderate Harm = 0.55/1000 Line DaYs wuommn  smyestnerosomne

e Discoloration at or near PIV Site
Swelling <60% (X/Y)
Redness

® Red D ru g S E GREEN List Medication

— MOSt PIV Red Drugs NOW Only Given PIV in YELLOW List Medication

MODERATE HARM Any of the Following:

Code Situations = ? Early Intraosseous Rx —

Swelling > 60%

.
— BUT: e Impaired Limb Function <48 Hours
.

RED List Medication

e New EPIC Data System (3 months) P T
e Complete data but not yet analyzed Wil e e

e Fasciotomy
e Skin Graftor Tissue Transfer at any time after
e Impaired Limb Function >48 Hours

“No one has all the answers. %Cincinnati
Severe Harm is only one slip up away” Children’s
change the outcome-




Cincinnati

Children’s

CCHMC PIV Extravasation Rate Eer 1000 Line Days (>60% Edema) - Inpatients
U-Chart

change the outcome-

Rate per 1000 Line Days
© o © o =~ =
|8 f=N ()] (oo} o [\%]

o
o

Population: All patients admitted to an inpatient unit who had a PIV during their stay
Line day calculation: Eachline is counted once for every day it is in place including the day of placement/admission and
removal/discharge. A line counts as one line day regardless ofthe length of time the line is in place during that day
Infiltrate calculation: Every infiltrate is counted that occurs from the time a patient arrives on an inpatient unit until discharged
from the hospital

Ul

*

*
*
*

*

*

Jul 2011 n=2840

8/1/11 n=6454

9/1/11 n=5855

10/1/11 n=6065

11/1/11 n=5948

12/1/11 n=5576

1/1112 n=5932

211112 n=6404

3/1/12 n=6686

4/1/12 n=6167

5/1/112n=6454

6/1/12 n=6541

711/12n=67824¢

*

Rate per 1000 Line Days

Average

Goal

8/1112n=6176

9/1/112n=6276
10/1/12 n=6573

e Cincinnati

Children’s
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Documents Available:

e http://cincinnatichildrens.org/vascularaccess

Vascular Access Team

HOME » SERVICES »V » VASCULAR ACCESS TEAM

Meetthe Team \ § g i Extravasation
3 ‘ \ Materials

to Help Your Patients
An interdisciplinary group at Cincinnati
Children’s has developed and
implemented a new intravenous
extravasation assessment and

documentation tool to help improve
Vascular Access Team ol

the health of our children. We now
The vascular access team at Cincinnati Children's Hospital Medical Center wantto share this information with
consists of three subgroups: other pediatric doctors and nurses so

thatthey may also reduce
extravasation risks for their patients.

« Central venous catheter (CVC) nurses
« Peripherally inserted central catheter (PICC) nurses

« Peripheral intravenous (PIV) nurses Contact Us

o pca If you would like more information
Our ResponSIbllltleS about the vascular access team at

SHOW ALL Cincinnati Children's, call us at

Materials to Download

Reducing Risk of Harm From Extravasation

Venous Infusion Extravasation Risk

An estimate of risk for phlebitis or local tissue injury due
to extravasation from any intravenous infusion device.

Upper Limb PICC Tip Target Position

How to construct the target triangle.

Lower Limb PICC Tip Target Position

How to access the desired landing zone.

Cincinnati Pediatric Intravenous Extravasation
Assessment System

Measure swelling and arm length; chart results.



Summary

e Primary CCHMC Institutional Safety Focus:

— Serious Harm PREVENTION

— CCHMC Data Centric Standardized Institutional Improvement Requirement
e INS 1-4 PIV Grading System Inhibited Improvement Success
e We Separated VOLUME and TOXICITY Harm Components

e New Assessment Tool Developed for ALL I/V Extravasations
— No “Grading” Continuous Numerical Scale (% Swelling - Volume)
— Eliminates Vague Descriptive Components
— Automatically Accounts for Pediatric Body Size (Ratio X/Y)
— Evidence Based Three Tier Stratification of Med Toxicity Risk (R1G)

e PRIMARY Focus is PREVENTION of I/V Injuries
— “"No Treatment Required if Injuries PREVENTED or Minimized”

Unnecessary Risk %Cinpinnati
Necessary Risk CChat:ymC{ r;et!’:mse




I h a n kS Cincinnati Pediatric Intravenous Extravasation
X Ehicrens Assessment System
GITED Volume

STEP 1a: Measure Swelling x STEP 1b: Measure ARM Length Y

e {VAG (Our Governance Group)
e The Whole Extraordinary CCHMC VAT Team
e Dallas Children’s Vascular Access Team

e John Racadio MD
W\ H I, H H ?’?7"
Neil... Why Don‘t You Just Abolish Grading ??: Medication

° G Ie N M i n a N O — G r a p h iCS ;1:: mcul:::t.".: rﬁr::];:t‘:ng EXTRAVASATION MEDICATION CODING | f::_......_.._.

STEP 1c: Calculate

(%)-100- %

e Darcy Doellman RN — RYG list Initiative e =
AT i
e Marshall AShby Quality Improvement Consultant = i%:_%; T e |

e Steve Muething MD e ——
— Vice President of Safety, CCHMC i T ———

Volume = 30%
and/or RED list Medication

Vascular Access Team Pager:

736-0337 e

Manuscript Submitted: dx’ Cincinnati
J. Infusion Nursing, January 2013 Children’s
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Questions????
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http://www.staples.com/office/supplies/moreviews?catalogId=10051&catentryId=130700&langId=-1&storeId=10001&imageClickSequence=0

