’_‘I UNC RADCONT08

HEALTH CARE Online
Course

Contrast Media Reactions :
Management and Preventions




| Prev | | Next

Introduction

Millions of intravascular contrast media examinations are
performed each year.

Adverse side effects are infrequent and have a likely relationship to
preexisting conditions.

Adverse side effects vary from minor to severe, life-threatening.

Prompt treatment of potential adverse events decreases chance of
complications.

Evaluation & preparation is best prior to approving and performing
exam.

Ongoing quality assurance and quality control programs.
Emergency training and equipment is essential.

2 of 28



| Prev | | Next

Categories of Reactions

Mild: nausea, vomiting, cough, sneezing, warmth, headache,
dizziness, shaking, altered taste, itching, pallor, flushing,
chills, sweats, rash, hives, nasal stuffiness, anxiety,
sneezing, swelling — eyes, face.

Moderate: tachycardia / bradycardia, hypertension /
hypotension, pronounced cutaneous reaction, dyspnea,
bronchospasm / wheezing.

Severe: laryngeal edema, convulsions, profound hypotension,
clinically manifest arrhythmias, unresponsiveness,
cardiopulmonary arrest.
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Adverse Reactions

« The majority of adverse side effects are mild or moderate non-life-
threatening events that require only observation, reassurance, and
support.

- Most severe adverse side effects have a mild or moderate
beginning.

« Virtually all life-threatening reactions occur immediately or within
the first 20 minutes after contrast material injection.

In the event of a severe contrast media reaction, call a
Code Blue ~ 6-4111

The frequency and severity of contrast reactions may be affected by
dose, route, and rate of delivery of contrast media.

Types of reactions: 1. Anaphylactoid
2. Nonanaphylactoid
a. chemotoxic
b.vasovagal
c. idiopathic

3. Combined (1 and 2) ;
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Adverse Reactions - con’t

NOTE:

« Anaphylactoid reactions occur unexpectedly and the
specific cause is uncertain. Therefore, anaphylactoid
reactions are often referred to as “idiosyncratic”.

« Other reactions relating to osmotic, chemotoxic, direct organ
toxicity, or vasomotor effects are more predictable and better
understood.

* These reactions do not have the characteristics of an
anaphylactoid reaction and are therefore referred to as
nonanaphylactoid.

« In some patients, both types of reactions occur, and the
result is a combined reaction. In others, such as patients
who develop sudden cardiopulmonary arrest, the reaction
cannot be specifically classified.
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Nonanaphylactoid: Chemotoxic Reactions

Chemotoxic Reactions:

Chemotoxic side effects include neurotoxicity, cardiac
depression, arrhythmia, electrocardiogram changes, and
renal tubular or vascular injury.

Some chemotoxic side effects appear to relate to the ionic
nature and content of contrast media that dissolved in
solution. Nonionic contrast media are associated with fewer
chemotoxic side effects.
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Nonanaphylactoid: Vasovagal Reactions

Vasovagal Reactions:

Vagal reactions occur as a result of increased vagal tone on
the heart and blood vessels. The result is bradycardia and
decreased blood pressure and may be accompanied by
apprehension, confusion, sweating, unresponsiveness, and
loss of bowel or bladder control signals.

Some vagal reactions may not be caused by the contrast
media but instead may be the result of coincident events
related to the examination (e.g., needle puncture, or
abdominal compression).
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Nonanaphylactoid: Idiopathic Reactions

Idiopathic Reactions:

» Other reactions, without having a chemotoxic or vasovagal
basis, can occur. When these reactions are encountered, the
underlying pathophysiology cannot be defined.
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Combined Reactions:

Anaphylactoid reactions and nonanaphylactoid reactions
can occur or appear to occur simultaneously. The end
result may be a complex, life-threatening situation with a
patient in shock.

Careful attention to the specific signs and symptoms of
a reaction should help in identifying the exact causes of
the reaction.

A careful history of any medications ingested prior to the
exam can aid in identifying possible contributory effects
of the medications.

9 of 28



| Prev | | Next

Incidence of Adverse Effects

The true incidence of adverse effects after the administration of
intravascular contrast media is not known precisely since similar
signs and symptoms may be due to medications, local
anesthetics, needles, catheters, and anxiety, among other things.

Most adverse effects are mild to moderate.

Many patients experience physiologic disturbances (i.e., warmth or
heat), and this is often not recorded.

Use of low osmolality ionic and nonionic contrast media is associated
with a lower overall incidence of adverse effects, particularly serious
ones.

Serious contrast reactions are rare and in 0.16 per 1000 examinations
using low osmolality contrast media (LOCM).

Note: UNC Hospitals uses Nonionic & LOCM throughout the department
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Fatal Outcomes

The precise incidence of fatal outcome from a contrast material
reaction is also unknown for reasons similar to those
mentioned previously. Additionally, resuscitative measures
and treatment of adverse effects from contrast media have
improved in the past two decades.

» Inthe 1980’'s, the incidence of fatal outcomes after a contrast
media reaction has decreased. This change likely reflects
improvements in contrast media design (LOCM) and the increased
use of LOCM for patients with risk factors, as well as the proper
recognition and treatment of such reactions.

« Although most serious reactions occur in the immediate post
injection period, delayed reactions can occur. These are frequently
cutaneous and mild but may be serious.

« Approximately half of delayed reactions are not caused by the
contrast media and presumably result from the patient’s underlying
condition, such as coronary artery disease, Gl distress, skin rash,
ulcers, headache, fatigue, and asthma.
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Patient Selection & Preparation Strategies

The approach to patients has two general aims: to prevent a reaction
from occurring and to be fully prepared to treat a reaction should
one occur.

History should focus on the factors that may indicate either a
contraindication to contrast media use or an increased likelihood of a
reaction.

Hemodynamic, neurologic, and general nutritional status should be
assessed. In regard to specific risk factors.

True concern should be focused on patients with significant allergies, such
as prior anaphylactic response to one or more allergens. A history of
asthma indicates an increased likelihood of a contrast reaction.

Patients with any know allergies have a four fold chance of a reaction to
contrast media.

Patients that are anxious have an increase risk of having a reaction to
contrast media.
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Administration of contrast medium to
breast feeding mothers:

« Less than 1 % of the administered dose of contrast iodinated or
gadolinium based is excreted in the breast milk.

+ Less than 1% of the contrast in breast milk taken in by and infant is
absorbed by the Gl tract.

+ The recommended dose for and infant having a contrasted study is
.2ml/kg. The amount excreted in breast milk represents less than

1 % of that amount.

« The potential risks to an infant are direct toxicity and allergic
reaction, which are theoretical concerns, neither have been
reported.

« Literature and data published by the ACR suggest that it is safe to
continue to breast feed after receiving contrast iodinated or
gadolinium. Contrast is nearly 100% excreted from the body within

4 hours after receiving contrast.

« The practice standard at UNC Hospital's Department of Radiology is
to follow the manufacturers guidelines and substitute bottle feedings
for breast feedings for the 24 hours following the injection of
contrast media.

+  Milk pumped before receiving contrast can then be used during that

24 hour period may be used.
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Injection of Contrast Media

Injections methods vary depending on vascular access, clinical

problems, and type of examination. The method of delivery,
either by hand or power injector, also vary per procedure.

« To avoid potential complications, the patient’s full cooperation must be
obtained.

« Communicating with the patient before, during and after the contrast
medium injection is essential.

- |f the patient reports pain or the sensation of swelling at the injection
site, injection should be discontinued.

« A critical step in preventing significant extravasation is direct
monitoring of the venipuncture site by palpation during the initial
portion of the contrast medium injection.

14 of 28




. Prev | | Next |
Injection Discomfort / Pain

Pain and extravasation are other considerations that
deserve some procedural attention.

Intravenous injections may cause heat and discomfort but
rarely cause pain unless there is extravasation.

It is very important to be certain that vascular access is
initially secure and remains so during contrast media use.

The primary indication for premedication is pretreatment of
“at risk” patients who require contrast media.

Preventing Extravasation
Check IV for free return of blood.
Inspect and palpate the site early in the injection.
If extravasation — STOP the injection immediately.
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Extravasation Risk Factors

Certain patients are at increased risk for
extravasation:

Patients who cannot communicate adequately

The elderly

Infants and children

Patients with altered consciousness

Severely ill or debilitated patients

Patients with abnormal circulation in the limb to be injected
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Extravasations of IV contrast:

+ Inthe event of an extravasation the site may be tender to palpation, have
localized edema and erythema, treatment can be depending on the
physician preference warm or cold compresses and to elevate the
affected extremity above heart level to decrease capillary hydrostatic

ressure and promote resorption of the fluid. There is no evidence
avoring the use of warm or cold compresses.

«  Surgical consultation should be considered when:

* In extravasations where 50 ml or more of HOCM ( high osmolality
contrast media) or 30 ml if in the wrist ankle or hand.

* In extravasations where 100 ml or more of LOCM ( low osmolality
contrast media) or 60 ml if in the wrist ankle or hand.

*  AnImmediate surgical consultation is indicated for increased pain or
swelling after 2 hours, altered tissue perfusion, change in sensation and
skin ulceration or blistering.

« Patients at increased risk for extravasation are those who cannot
communicate adequately such as altered mental status and children,
severely ill and debilitated patients, and patients with abnormal
circulation. Avoid access sites in the hand wrist, foot and ankle if
possible.

«  For patients at high risk for extravasation LOCM should be considered, it
is better tolerated than HOCM. Extravasation of iodinated contrast
especially HOCM are toxic to the surrounding tissues producing an acute
local inflammatory response and could lead to severe adverse events
such as ulceration and tissue necrosis. 17 of 28
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Contrast Reactions In Children

Children have a lower frequency of contrast reactions that adults

They tend to have allergic-type reactions rather that cardiac
problems.

In addition to fewer reactions, nonionic contrast media has the
added benefit of decreased nausea and vomiting and the possibility
of diminished morbidity from extravasation into soft tissue.

NOTE: Children’s airways are smaller and more easily compromised
that those in adults. It is important to have pediatric emergency
equipment, contrast kit and protocols available in the radiology
department.
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lodinated Gastrointestinal Contrast Media

» lodinated / Aqueous (water soluable) contrast agents are absorbed
rapidly from the interstitial spaces and peritoneal cavity, a feature that
makes them uniquely useful in examining patients with a suspected
perforation of a hollow viscous.

« The current use of iodinated contrast media is primarily limited to
those situations in which the administration of barium sulfate is
contraindicated:

» Suspected or potential intestinal perforation.

» Administration before surgical or endoscopic
procedures involving the bowel.

» Confirmation of the position of percutaneously placed
bowel catheters.

« Barium sulfate contrast media continue to be the preferred agents for
opacification of the gastro-intestinal tract.
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Adverse Reactions to
Gadolinium-based Contrast Media

» Recent adverse reactions have been reported in patients with
compromised kidney function and the use of high doses of
Gadolinium.

« In patients with known decreased renal function (creatinine of
3.0 or greater) or patients that have had a kidney transplant
refer to protocol manual or consult with the Radiologist
covering the area.

« Gadolinium is well tolerated by the majority of patients and has
a lower frequency of adverse reactions.

« Allergic-like reactions are unusual.

* Nearly half of adverse events do not develop until more than 1
hour post injection.
 Vast majority of adverse events are mild — include nausea and
\épmlltmg, warmth or pain, headache, paresthesias and
izziness.

* Deaths have been reported but the vast majority were
attributed to the patients underl a/m g diseases and merely
coincidental to the contrast media injection.
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Treatment

Optimal treatment of contrast media reactions include:

Well-designed plan of action.
Properly staffed and equipped imaging facility.

Training of on-site personnel attending to patients receiving contrast
media.

Cardiopulmonary resuscitation and/or advanced cardiac life support
training.

Ongoing quality assurance and quality control programs.
In-service training and review sessions are recommended.
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INCIDENCE OF CONTRAST REACTIONS

BACKGROUND INFORMATION
INCIDENCE: Occurrences with lonic and Non-lonic contrast agents
HOCM: Mild 1/100
Moderate-Severe 1/1000
Fatality 1/40,000
LOCM: Moderate-Severe 0.16/1000

NUMBERS TO CALL FOR HELP

Code Team: 6-4111
Anesthesia: 6-4111
Emergency Room: 6-4721
ACC / Carolina Point call: 911
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Risk Factors IV Contrast

Previous reaction to contrast

Asthma

Allergies

Renal disease, history of renal dysfunction or diabetes mellitus

In patients with suspected renal dysfunction, baseline blood urea
nitrogen and creatinine are useful.

In those patients with impaired renal function, the volume of contrast
material should be limited as indicated per the Radiologist.

Cardiac status is an important consideration. Patients with significant
cardiac disease seem to be at increased risk of reactions.

Emotional state of patient. There is evidence that severe adverse
effects to contrast media or to procedures can be mitigated at least in
part by reducing anxiety.
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Other Risk Factors

Paraproteinemias, particularly multiple myeloma, are known
to predispose to irreversible renal failure after contrast
administration due to protein precipitation in the renal
tubules.

Age, independent from general health of the patient, is not a
major consideration in patient preparation.

In infants and neonates, contrast volume is an important
consideration because of low blood volume of the patient.
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Administration of IV Contrast Media

Policy:

All patients receive non-ionic contrast media or paramagnetic
contrast media (MRI). Patients will be asked about prior
adverse reactions. If previous adverse reactions have occurred
the physician or clinic will speak directly with the Radiologist.
Procedure:

Standard practice of UNC Hospitals radiology department is to
administer non-ionic contrast media as a precautionary
measure.

Any UNC technologist or nurse who has completed appropriate
cugnpa;tenmes is permitted to administer contrast media to a
patient.

All requests from outside the radiology department for contrast
media must be directed to UNC Hospital Pharmacy.

If previous adverse reactions have occurred, the ordering
physician or clinic will speak directly with the Radiologist.
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UNC RADIOLOGY DEPARTMENT POLICY
PREMEDICATING PATIENTS WITH KNOWN CONTRAST
REACTION

In patients with a documented significant contrast allergy (laryngeal or facial edema,
serious cardiac arrythmias, severe bronchospasm, pulmonary edema, hypotension), the
use of intravenous contrast media should be avoided if alternative studies are available and
satisfactory.

If contrast use is desired in spite of significant allergy, premedication is recommended. This
should consist of:

Prednisone 50 mg PO given 13 hours, 7 hours & 1 hour prior to the study or
Methylprednisolone (solu-medral) 125mg 1V given 7 hours & 1 hour prior.

Benadryl 50 mg PO, or IM given 30 minutes prior to the study or given IV
immediately before the study.

Axid 150 mg PO or Zantac 50 mg |V drip given 30 minutes prior to the study or
given IV immediately before the study - optional.
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UNC RADIOLOGY DEPARTMENT POLICY
PREMEDICATING PATIENTS WITH KNOWN
CONTRAST REACTION (Contd)

In patients with a history of severe allergy (such as severe asthma, significant
atopic history, prior anaphylactic reaction to something other than contrast
media) but no known prior exposure to contrast media, premeditate either as
the full protocol outlined on the previous slide or just with Benadryl and
Solu-medral should be considered.

In patients with history of prior minor contrast reaction (mild hives) or with mild
allergic history, or with history of reaction to shellfish, no premedication needs
to be given.

If the patient is anxious or requests, Benadryl can be used if ordered by the
patient’s physician or radiologist covering the service.

Note: Premeditation Protocol is located in the protocol binder in the CT
Reading Room and posted in the work areas that administer contrast.
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Congratulations

You have now successfully completed the online tutorial
Contrast Media Reaction: Management & Prevention

If you have any questions about the content of this online
tutorial, please contact Radiology Staff Development at

966-2959.

Reference Resource:
ACR Manual on Contrast Media 4th Edition

- Click HERE to close the Tutorial -
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