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Objectives

* Rationale and background

* Pathophysiology

* Treatment

* Evaluation of process

* Plan to sustain and progress



Guiding Principle

No one should manage
contrast reactions
better than radiology



American College of Radiology

ACR Manual on Contrast Media

* Opportunity to
update practice

* Followed the lead
of the Mayo Clinic

Version 9

2013

ACR Committee on
Drugs and Contrast Media




The Body’s Response to Contrast

* Physiologic Effects * Adverse Effects
 Cardiovascular * Anaphylactoid
* Neurovascular * Non-anaphylactoid
* Renal

 Clotting cascade



Physiologic Effects:
Cardiovascular

* Bradycardia
* Decreased contractility

* Increased pulmonary
arterial pressure




Physiologic Effects:
Neurovascular

* Disruption of the
vlood-brain barrier

* Lowered seizure
threshold




Physiologic Effects:
Renal

* Regional hypoxia

* Production of O, free
radicals




Physiologic Effects
Clotting Cascade

Paradoxical
* Inhibits platelets

* Toxicity to
endothelium may
cause thrombosis




Adverse Effects

* Anaphylactoid
* Non-anaphylactoid



Adverse Effects

* Anaphylaxis * Contrast media
* Known Antigen * Antigen?
* IgE mediated * Antibody?
* Predictable * |diosyncratic

N/

Same downstream effects with vasodilator release

and
identical clinical manifestations



Chinical Manifestation

e Cutaneous

Memorial Sloan Kettering
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Clinical Manifestations

* Respiratory:
Larynx

Anatomy of the Larynx

Epiglottis

Supraglottis

Vocal cord Larynx
Glottis

\.\ r
Esophagus A
Trachea
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Clinical Manifestations

* Respiratory:
Lower airways
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Clinical Manifestations

e Cardiovascular:
Peripheral vasculature

Mormal Blood Vessel Dilated Blood Vessel

Vasodilation

Increased
nz:rtamd

transoort ﬂ-f
- I:Iu-u' PRCSLLRE:
Hulrmnt/ Removal of
Glucosa cellular waste pru-::lm:l:i
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Adverse Effects
Non-Anaphylactoid

» Exaggerated physiologic effects
— Nausea /[ Vomiting

* More predictable

* Vasovagal
— Bradycardia with hypotension

* Combined reactions

Cancer Center..



Adverse Effects

* 70% reactions occur in first 5 minutes

» Majority of reactions are mild/self-limiting
* Severe reaction can have insidious onset

* Delayed reactions possible but unlikely

emorial Sloan Kettering
ancer Center..
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Management of Reactions

* Team approach
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If a contrast reaction Is suspected

Call for assistance of team members
. Maintain IV
Increase |V fluids

. Apply oxygen
Vital signs and pulse oximetry

oV~ W N B

. Listentolungs



Gauge severity

* Trust your judgment: How do they look?
* Do you need to escalate?
— Rapid Response
— Code
— 011
* Have a low threshold for escalating
* Think ABCD while assessing



A Is for...

Airway
* Can they speak?
* How do they sound?
— Is there a change in their voice?

— Are they using full sentences?
— Do they seem in distress?



B is for...

Breathing

* Auscultate

* What is their oxygen saturation?

* |Is the amount of oxygen adequate?

* Do you hear wheezing, rales, or stridor?




Cis for...

Circulation
* What is heart rate?

* Can you get a blood pressure?

— Radial pulse present: SBP at least 8o
mmHg

— Femoral pulse: SBP at least 70 mmHg
— Carotid pulse: SBP at least 60 mmHg

d Memorial Sloan Kettering
b Cancer Center..



D is for....
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Common Diaghoses

* Cutaneous * Cardiovascular
— Hives — Vasovagal reaction
— Angioedema — Cardiovascular
— Diffuse Erythema collapse
. \\ 1
» Respiratory * "Other
— Anxiety reactions
— Bronchospasm o
— Hypertensive crisis
— Laryngeal edema — Hypoglycemia
— Pulmonary edema — Rigors

— Seizures

Memorial Sloan Kettering
Cancer Center..
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Cutaneous Reactions
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Hives/Urticaria Signs

* Raised red welts

* May or may not be
associated with
pruritus




Hives/Urticaria Treatment

Treatment Dosing Pre-
medicate
for future
studies?

All forms Preserve |V access
- - A

Mild (scattered and/or No treatment is often
transient) needed; however, if

symptomatic, can consider:

Diphenhydramine 25-50mg PO
Moderate (more Consider diphenhydramine | 25-50mg PO
numerous/bothersome) (Benadryl) B

Or

Consider diphenhydramine | 25-50mg M or IVP (do not

(Benadryl) exceed 25 mg / min)

Severe (widespread and/or Consider diphenhydramine | 25-50mg IM or IV (do not
progressive) : '
Can also consider B

Epinephrine (IM)

of 1:1,000 dilution, fixed); can

repeat every 5-15 minutes up to

A: No need for premedication B: Premedicate|prior to study C: Future contrast administration should be avoided

u]



Diphenhydramine

* Do not drive after administration

* May cause dizziness, sedation, and
hypotension especially in elderly patient

* Use with caution
— Untreated narrow-angle glaucoma
— Symptomatic prostatic hypertrophy
— Bladder neck obstruction

emorial Sloan Kettering
ancer Center..
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Angioedema Signs

* Local swelling and
erythema usually
about the face,
eyes, and mouth

» Affects mucous
membranes




Angioedema Treatment

Treatment Dosing Pre-
medicate
for future

studies?
Mild/Moderate (serious Monitor airway and vitals

laryngeal edema)

02 6 L/min nasal cannula or 100%
non—rebreatherlface mask

Preserve IV access
Elevate head of bed, if

possible

Consider diphenhydramine | 50mg PO

(Benadryl)

Or

Consider diphenhydramine | 50mg IM or IVP (do not exceed
(Benadryl) 25 mg / min)

Severe 02 by mask 100% non-rebreather (NRB) face
mask

Epinephrine (IM) IM EpiPen or equivalent (0.3mlo
1:1,000 dilution, fixed); can C
repeat every 5-15 minutes up to
three times total

Or
Epinephrine (IV) Epinephrine
(1:10,000)(0.1mg/ml):0.1-0.3
mg IV slowly, repeat every 5-15
minutes as needed upto 1 mg

total oan Kettering
er.

A: No need for premedication B: Premedicate prior to study C: Future contrast administration should be avoided



Epinephrine

* Acts on alpha and beta .
receptors of sympathetic EPINEPHRINE
system |

* Relaxes smooth muscles of
bronchi

* Physiologic antagonist
of histamine

* Increases blood flow
and cardiac output




I Epinephrine

* If you treat the patient with epinephrine,
followup with post epinephrine protocol as
per policy.

* IM will not work in setting of hypotension
(cardiovascular collapse or pulselessness)

* Allergy to epinephrine — only a few cases
worldwide



Diffuse Erythema Signs

» Often asymptomatic
initially but at risk for
hypotension

* “Lobster red” appearance

g Memorial Sloan Kettering
Cancer Center..



Diffuse
Erythema
Treatment

Ireatment vosing rre-
medicate
for future
studies?

All forms Preserve IV access
Monitor vitals
Pulse oximeter
Mild — Normotensive No other treatment usually

needed. Monitor for B

progression.

Consider diphenhydramine | 25-50mg PO

(Benadryl)

Consider diphenhydramine | 25-50mg IM or IVP (do not

exceed 25 mg i
Moderate/Severe — 02 6 L/min nasal cannula or 100%
Hypotensivel non-rebreather face mask C

IV fluids 0.9% normal
saline

1,000 ml rapidly

If profound or unchanged
after fluid bolus can also
consider

Consider calling rapid

Epinephrine (1V)

Or (if no IV access
available)

Epinephrine
(1:10,000){0.1mg/ml): 0.1 - 0.3
mg IV slowly, repeat every 5-15
minutes as needed up to 1 mg
total

Epinephrine (IM)

IM EpiPen or equivalent (0.3ml
of 1:1,000 dilution, fixed); can
repeat every 10-15 minutes up to
three times total

Once stabilized and en route
to ICU or ER

Ider steroid to

prevent rebound in the
nost reaction period
A:No need for premedication B: Premedicate prior to study C: Future contrast administration should be avoided

ydrocortisone
1-3 minutes




Respiratory reactions
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Bronchospasm Signs

* Anxious patient

* Short of breath

» Often tachycardic

* Expiratory wheezing

* Or inspiratory and expiratory wheezing



Bronchospasm
Treatment

All forms

Preserve IV access

Monitor vitals

Pulse oximeter

02

& L/min nasal cannula or 100%
non-rebreather (NRB) face mask

Mild Beta agonist inhaler 2 inhalations (80 mcg/inhalation)
(Albuterol) for a total of 180 mcg. Dose can
be repeated: 2 to 4 inhalations
orally every 10 minutes up to 4
hours.
OR
Albuterol inhalation selution
0.083% (2.5 mg/ 3 ml) nebulizer
once. May repeat every 10
minutes for 6 doses.
Consider sending patient
to the ER or calling
emergency response team
or 911, based upon the
completeness of the
response
Moderate Consider adding IM EpiPen or equivalent (0.3ml of
Epinephrine (IM} 1:1,000 dilution, fixed); can
repeat every 5-15 minutes up to
three times total
Consider calling
emergency response team
or 911 based upon the
completeness of the
response
Severe Epinephrine (IV) Epinephrine

Or (if ne IV access
available)

(1:10,000)(0.1mg/ml): 0.1 - 0.3
mg IV slowly, repeat every 5-15

minutes as needed up to 1 mg
total

Epinephrine (IM)

IM EpiPen or equivalent (0.3ml
of 1:1,000 dilution, fixed); can
repeat every 5-15 minutes up to
three times total

Call emergency response
team or 911

A:No need for premedication B: Premedicate prior to study C: Future contrast administration should be avoided



Laryngeal Edema Signs

* Patient distress, often panicked
» Difficulty speaking — hoarse
* Difficulty swallowing

* Inspiratory stridor




Laryngeal Edema

Treatment

Treatment Dosing Pre-
medicate
for future
studies?

All forms Preserve IV access
Meonitor vitals C

Pulse oximeter

Epinephrine (IV)

Epinephrine
(1:10,000)(0.1mg/ml}): 0.1 - 0.3
mg IV slowly, repeat every 5-15
minutes as needed up to 1 mg
total

Or (if no IV access)

Epinephrine (IM)

IM EpiPen or equivalent (0.3ml
of 1:1,000 dilution, fixed); can
repeat every 5-15 minutes up to
three times total

Call rapid response team
or 911

Once stabilized and en route
toICU or ER

Consider steroid to
prevent rebound in the
post reaction period

Hydrocortisone 200mg IVP over
1-3 minutes

A:No need for premedication B: Premedicate prior to study C: Future contrast administration should be avoided



Cardiovascular Reactions
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Vasovagal Reaction Signs

* Hypotension with Elevate The Legs

bradycardia Above The Heart 34,

* Pale
* Diaphoretic

* Decreased level of
consciousness




Vasovagal Reaction
Treatment

+ Hypotension (systolic blood pressure <90 mmHg)

onsider calling the
emergency response team
or 911

3mg total

Treatment Dosing Pre-
medicate
for future
studies?

All forms Preserve IV access

Monitor vitals

Pulse oximeter

02 by mask 100% MNon-rebreather (NRB)

mask
evate legs at least bU

degrees

Consider IV fluids: 0.9% 1,000 mL rapidly

normal saline

Hypotension with bradycardia (pulse <60 bpm)

Vasovagal reaction

Mild No other treatment usually A
necessar

Severe (patient remains In addition to above 0.5 mg IVP; administer slowly, C- If occurs

symptomatic despite above measures: followed by saline flush; can after

measures) Atropine (IV) repeat every 3-5 minutes up to contrast

ttering



Cardiovascular Shock Signs

» Hypotension with tachycardia

* Possible diffuse erythema or pallor
* Thready, rapid pulse (>100 bpm)



Cardiovascular Shock
Treatment

.+ Hypotension (systolic blood pressure <90 mmHg)

Monitor vitals

Pulse oximeter

02 by mask

100% Non-rebreather (MRB)
mask

Elevate legs at least 60
degrees

Consider IV fluids: 0.9%
normal saline

1,000 mL rapidly

Treatment Dosing Pre-
medicate
for future
studies?

All forms Preserve IV access

Hypotension with tachycardia (pulse > 100bpm)

Anaphvlactoid|reaction
After above interventions, If

pinephrine

hypotension persists

- B AT -

(1:10,000){0.1mg/ml): 0.1 - 0.3
mg IV slowly, repeat every 5-15
minutes as needed up to 1 mg
total

Epinephrine (1M

)

IM EpiPen or equivalent {0.3ml
of 1:1,000 dilution, fixed); can
repeat every 5-15 minutes up to
three times total

Call emergency response

team or 911

A:No need for premedication B: Premedicate prior to study C: Future contrast administration should be avoided

1 Sloan Kettering
enter..
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Anxiety Reaction
Signs

e Difficult to obtain history
(Say yes to all symptoms)

* May hyperventilate

* Physical exam
— Usually normal

— May be tachycardic or
tachypneic




Angina Pectoris
Signs

* Chest pressure which
may radiate to left
arm or jaw

* Diaphoretic
* Follow standard

acute coronary
syndrome protocol




Pocket Guide and Wall Card

MSK Department of Radiology MSK Department of Radiology

Contrast Reaction Treatment Guidelines Contrast Reaction Treatment Guidelines

These are guidelines.
Clinical situations vary and may require medication
types and dosages to be adjusted.

Adult: Appiy 6L 02 NC. inkiste 0.9% N5 1-2 L bolus, monitor V5. check eode status

Hives ik None - sbssrve N asympromirc Hypertensive Crisks +02: 100% nonre-breather face mask
iSystolie BP>200 andior Comsider RRTY « Reduce IV fluld to 1 benl/hr
Moderste » Consider lphensydramine (Benadryl) 5:50 mg PO, M, o VP Diastollc 87> 120 mmitg) PR Sabar O "
180 not exceed 25 mg/min far IV dosing) TN Aok - .
Severe +Consiter adding 1o the above: * Furosemide (Lastx): 40 mg (VP (administar siowly over 2 minutes)
Call RATH 07 $11 EplRen (1:1,000] 0.3mg IM, may repeat in 515 minutes ‘cmrmuzu-wwmrzmn:mzw mg every 10 min
Angioedema MikModerate + Elevate head of bed, I possivie — — - - .
» Consider dlphentrydram e [Benad ryl) 25-50 mg PO, 1M, or IVP Satrures Conakder RAT nr #11
e nk enceed 28 ngimin for IV dosing] + Turn an side to avoid sspiratian
+ Suction alrway, a5 needed
Severe 02 100% non.re-hresther face mask
Call BATH o7 811 + EpiPen (11,0000 0.3mg IM, may repeat in 515 minutes
+ 0 Epineshrine (1:10,000)0.1 mg/mi): FEVeE SO s ol | 2K
1 -ty y, repeat Every 518 minu reeded up 10 1 g total i LU | Dilute peiar ta injectian unhm-qulmm- ANSorows. |
Diffuse ik « Corrsider dlphencydramine (Benad ryf] 2550 g PO, 1M, ar V8 EATRN Callcode or3l__| -Begncrm
Erythoma Narmetansive] (o mot exceed 25 mgimin for IV dosing) Diabetic + H able to swallow safely:
= Hypoglycemia Administer oral ghicose (7 sigar packets, 15 grams of gucose tasletigel, or d oz frult Juice]
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Premedication

* Not a substitute for preparedness and
treatment

 Contrast reactions can occur despite
premedication

* Steroids are not without risks



Premedication

* Previous severe reactions should not get
contrast again

* Per ACR: "/t is most important to target
premedication to those who, in the past,
have had moderately severe or severe
reactions requiring treatment.”

* No randomized controlled clinical trials
have demonstrated premedication
demonstrated protection against severe
life threatening adverse reactions

:]: Memorial Sloan Kettering
:l: Cancer Center..
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Risks for Reactions

» History of asthma: ~3x for mild asthma
* Severely atopic individual: 2-3x
» History of shellfish allergy: No increase

» Vomiting after contrast is not an allergic
reaction

* lodine allergies are not possible

emorial Sloan Kettering
anc ent
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Premedication

* Category A:

— No need for premedication
* Category B:

— Premedicate prior to study
* Category C:

Higtheiskskoaach bdiifit ahtbsuam Vndpatrasdin
carapusrfstvatoonraisoid teéessaeefully considered



Premedication

* |V steroids administered less than 4-6
nours prior to contrast injection have not
been shown to be effective.

* Diphenhydramine (Benadryl®) 5o mg
intravenously 1 hour before IV contrast



Premedication Regimen

* Lasser: Prednisone 5o mg orally

— Plus diphenhydramine (Benadryl®) somg, 1
hour before IV contrast

* Greenberger: Methylprednisolone
(Medrol®) 32 mqg orally

— Optional diphenhydramine

* NPO: Hydrocortisone 20omg intravenously



Premedication Breakthrough

* Breakthrough reactions after
premedication

— ~18% chance of a breakthrough reaction
— When compared to the original reaction:

* 129 less severe
* 81% same

* 8% more severe

emorial Sloan Kettering
ancer Center..
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I Premedication
MRI agents

* Previous class B reaction to a gadolinium
agent
— Different gadolinium agent with premedication
* Previous class C reaction to a gadolinium
agent

— Contrast administration is discouraged, if
critical, premedicate, give a different
gadolinium agent, perform at the main campus.

/—\ Memorial Sloan Kettering
cer Center..
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Standardized Documentation

Type Form Name Here -

Contrast administered
MR Contrast: :I Magrevist (gadooentetate d meglumine ) I]Mu i~znce (gadobenate dimeglumine)
[ Eovist (gedoxeate disodium) [OGadovist (gadcbutrol)
CT Cortrest [] Omripacue 300 (iohexcl) [JOmnipaque 350 (iohexol) [1Visipaque 220 (jodixanol)
Risk Factors
Previous contrast reacton History of Asthma? [ History of Anaphylaxis o any substance
[ lodine [J Gadolinium ONo [ves [ History of Severe Al ergies to more 1an ore
O vid Currenty on asthma substance
0 Moderate mecication? List
[ Severe/Anaony exis ONo [JVes
Type o reaction:
Initial Assessment: Heari rate ___ Blood pressure [ Resp Rate 02 Saturation___ %
Time [ Reemair [J2L nesal cenua [J 100% non-reoreather

V sual Assessment Patient's Voice Breath Souncs Blood pressure
[ Normal siate of health (0] Speaks normaly [ Within normal limits
[ Facial edema [Ounatle to spea< full Right [ Hypotensior

sentences or a: al [ Hypertension

[ Seratchyrestricted voice
[CPatient in distress [ New cough Left Pulse
[ Hives O ctrer [ Within normal limits
Describe: [CTachycardia

[ sradycarde

Objective Assessment
Hives Angioedema Diffuse Erythema

[ Mike {scatered) [ Vie/Vioderate [ Mile (normetensive)

[C Moderate (bothersomz) [CSevere [0 Moderate/Severe (hypotensive)
[CSeverejwidespreadiprogressive)

Bronchospasm Laryngeal Edeme Pumonary Edema
[CVie  [OMccerate [ Severe [ AllForms D Al Forms

Hypotension [ ive crisis ve anc puseless
I'_Y Sredycardia [ Tachycedia I:NI Forms D BC.S initiated
Additional Reac:ons/Cemplications

[C Seizue [OHypogyceme [ Anxiety (Paric Attack) [ Angina CRigors  [CCther

Treatment provided: [JRRT called  [IMERT cellec ] Codecalled [J 917 caled
[C Not treatec with mecicatior [JObserved for minutes n radiology

L IV fluid:

C Medicazions adri
L Oxygen i
EDlsposmm [ Discharge to home JTransferto: JUCC [JZR [inpatient urit
Recommendat on for fLture contrast dminstration:

[C Gategory A: N nezd for premedication [ Category B: remedicate pricr to siudy

[ Categoy C The r sk & benefit cf firure IV contrast acminsirazion snould be carefu ly corsidered

Post Reaction Patiert Zducation

[ Patient giver the Contrast Reaction Fact Card prior tc cischarge frem Radiclogy by {name)

Adcitioral Comments! aformaticn

Signature:
Prirt name:

proviees X CIMC Approval Date: x/xxx

Memorial Sloan Kettering
Cancer Center..
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Patient Education

Memorial Sloan Kettering
Cancer Center.

PAT EN™ & CAREGIVER EDUCAT ON
What to do After Your Reaction to Intravenous
Contrast Dye

‘This information explains what to do after having reactior: to the type of intravenous contrast dye checked
debw:

Magnetic resonance imaging (MRI) contrast:

[ Gudopentetute dimeehumine (Magoevist®)

0 Gadobenate dimeghmine (MultiHarce®)
0 Gadosetate disodium (Eovist®)
0 Gudobutrol (Gadovist®)
Computed tomography (CT) scan contrast:
[ Tohexol { ()mnjpaque“ 300)
0 Tohexol (Omnipague ™ 350)
[ Todixanu] (Visipaque” 320)
# What You Should Do Today
T Youare being sentto the Urgent Care Center or local Emergeney Room.
T Youare able to go home after your study.
® Go to nearest emergency room or call g1 f vou:
o have difficulty breathing
o feel short of breath
o have chest pain
® Call the doctor who ordered this sean if you kave any new or concerning symptoms.
7 Youwere given diphenhydramine (Benadrs1), which may make yon sleepy.
© Do not drive yourself home. We will help make arrangements as recessary.
® Go tiy the nearest Emergency Room if you have sudden sharp eye pain or difficulty nrinating.

What to do After Your Reaction to niravenous Contrast Dye

Memorial Sloan Kettering
Cancer Center..




Sustaining Change

* Contrast Reaction QA Subcommittee
— Multidisciplinary

* Monthly meeting to review reactions

* Post-reaction huddles



Metrics

* Type of reaction

* Appropriate pre-medications

» Use of contrast reaction documentation
form

* Evidence of policy adoption

» Patient education



| essons Learned

* Assessment

— Initial assessment
* Vital signs
* Voice quality
* Lung sounds

— Continued assessment



| essons Learned

* Documentation
— Physician documentation of assessment

* Allergic Reaction
* Physiologic Reaction

— Reliance on nursing documentation



I Careful documentation practices

ALL ENTRIES MUST BE SIGNED, DATED, TIMED, AND LEGIELE PRINT LAST NAME AND BEEPER OR EXTENSION

Use DAILY - not8B8 *  Use MORPHINE - not MS—MS594 * Use UNITS - not+-

N\
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Watch handwriting

(for those still on paper)




Review premedication carefully

ase hst all medications you are currently taking
@@‘-’L“Iﬁﬂﬂﬁ Sﬂﬂn&(b* | Fheg

7 Please rutial that

you have received and read the Pat’ént Information about the

|II

Avoid “patient premedicated per protoco

/3 Memorial Sloan Kettering
L:/ Cancer Center..



Clarity is critical

* Don’t cram or squish
* Timeline helpful demonstrating continuous

assessment
|Eplnephnne . I | le | |
gg:;s:ntE:ams. QJ Nona E thgzix;?aIEh Cim / z. "fa' M 6&54“"&']
"_'ﬁ"'Wu:u L and | dineds ﬂﬂ-’fiu\gdrf..a(’f ,ﬂ-/ﬂf""l/(wh {‘M%“fié
SRR T e B0 padk T kg, Lo <8 Ay [T (fr .

—=
2 s F’arent.l’ Guardian 0 Health care pro y - M=
}]’rwlructed to increase fluid intake today ;
0 Conlact pnmary MD within 2 days for instruchions,4p resuming metformin or metfur |n 'r.aml g m d!Gﬂ‘tIDn %3
——
=

0 Other
Slgnatu rafTItle Tlma -
f dlu L 7) ) M L M Vﬁ-‘f'vm ﬁgﬂi‘ wr" )
Hé |n EHJEG Rev.10/21/1 igf FLWMED ‘*/&'
99-5007? CIHC rava pe. s av g ?&;@ 2{1 iy MM,(M
=HLlyp. I p
@ Memorial Sloan Kettering

= = - -~
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Continued Education Plan

* eLearning platform

* Annual required content and exam

* BCLS within radiology

» Education of responding departments
* All areas where contrast is used

* Simulation?



Summary

* Airway and breathing
— Expiratory wheezing think bronchospasm

— Inspiratory wheezes or stridor think laryngeal
edema

* Circulation
— Hypotension with bradycardia
* Vasovagal reaction

— Hypotension with tachycardia

* Cardiogenic shock

emorial Sloan Kettering
ancer Center..
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Thanks to the core process
Improvement team

* Andy Plodkowski, MD

* Jerrold Teitcher, MD

* Matthew Kennedy, RN

* Rommel De’'OCampo, RT



Thank you to ARIN

robsonp@mskcc.org
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