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Abstract Although contrast media are relatively well tolerated, a non-life-threatening,

moderate reaction requiring some treatment occurs in 1 to 2% of patients receiv-
ing ionic high-osmolar contrast media and in 0.2 to 0.4% of patients receiving
non-ionic low-osmolar contrast media. Severe, life-threatening reactions can be
expected in about 0.2% of patients after injection of ionic high-osmolar and

0.04% after non-ionic low-osmolar contrast media.

Prompt recognition and treatment are invaluable in blunting an adverse re-
sponse of a patient to radiographic contrast material, and may prevent a reaction
from becoming severe or even life-threatening. Some reactions can be prevented
by pretreatment before administration of contrast media. Knowledge, training
and preparation are crucial in guaranteeing appropriate and effective therapy in
the event of an adverse contrast-related event. Radiologists and their staff should
review treatment protocols regularly so that each can accomplish his or her role

efficiently.
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The x-ray contrast media that have been usedontrast media has expanded this problem. The in-
since the early 1950s are relatively well toleratectidence of late adverse reactions in a Japanese
agents. However, adverse effects and reactions (tatudy was 10.9% for the iso-osmolar dimeric con-
ble 1) can be expected with an overall frequency ofrast medium and 5.6% for the low-osmolar mono-
7 to 54% with ionic high-osmolar contrast mediameric contrast media3! Most of the reactions are
and of 2 to 17% with the non-ionic low-osmolar not serious or life-threatening, but their occurrence
contrast medi&! creates anxiety among the patients and sometimes

Adverse reactions to intravascular contrast meresults in unnecessary calls to a doctor on duty.
dia are generally classified as either systemic (idiSkin rash is the most frequent, but flu-like illness,
osyncratic) or chemotoxic. ldiosyncratic (i.e. ana-parotitis, headache and nausea/vomiting/abdomi-
phylaxis-like, anaphylactoid) reactions occurnal pain may also be seen.
unpredictably and independently of the dose or
concgntration of the agent. Mos_t anaphylaxis—like 2 Risk Factors
reactions relate to release of active mediators. Con-
versely, chemotoxic-type effects relate to dose, the
molecular toxicity of each agent and the physico- 2.1 Age
chemical characteristics of the contrast agents (i.e.
osmolality, viscosity, hydrophilicity, calcium- Overall, acute adverse reactions seem to be most
binding properties and sodium content). Some refrequent for persons aged 20 to 50 years, less fre-
actions to injection of contrast media (e.g. suddeguent for persons >50 years old, and even less fre-
cardiopulmonary arrest) are difficult to categorisequent for persons <20 years. Reactions to contrast
specifically in either of the 2 major reaction media may be most severe in older persons, who
typesl28] are unable to withstand a severe systemic reaction,

especially with a cardiopulmonary reaction.

1. Incidence
. . Table I. Adverse reactions of contrast media
Most acute adverse reactions are minor (table— ) .
I1), and no treatment is required. Anon-life-threat- /P¢@ reactions to contrast media
. . . Nausea and/or vomiting
ening, mOderate reactlop requmng §om.e treat.menécattered hives to extensive urticaria without respiratory
occurs in 1 to 2% of patients receiving ionic high- symptoms
osmolar contrast media and in 0.2 to 0.4% of pa-Bron_ch_ospastic reaction, i.e. asthma—li_ke symptoms without
tients receiving non-ionic low-osmolar contrast ;"ex'ts““g_ °“t(‘f"”e|°“2 ;’r ‘_"';‘]SCU'ar ”I‘a_“'fES‘E“Oh”S
. _11-8 e . . ypotension (isolated) with normal sinus rhythm or
medla[' ] Severe, life threatenl_ng reactlon_s _Can.becompensatory tachycardia (compensatory tachycardia may be
expected in about 0.2% of patients after injectioniacking in patients taking p-blockers)
of ionic high-osmolar and 0.04% after non-ionic Vagal reaction, i.e. hypotension with associated sinus
low-osmolar contrast media? b’ady:a‘l’d‘a ; od by ranil acoal
. . . Al toi tion: ifest i ti
Reported mortalty fates have varied from 1in 500 oo ieses gy sesemnsr
13 0009 to 1 in 169 008! with a commonly laryngeal oedema, and developing or profound hypotension with
quoted rate around 1 in 75 OB@ No difference compensatory tachycardia (compensatory tachycardia may be
between ionic high-osmolar and non-ionic low- '2°K"9 " Patients taking B-blockers)
osmolar agents has been shd®n. Other reactions in relation to contrast medium injection
. . Cardiovascular collapse, cardiac arrest, i.e. the patient is
Late reactions of a systemlc nature to contrasgnconscious unresponsive, pulseless
media are much more common than previously apseizure or convulsions
preciated. In major studies, a ratio of R between  Hypertensive reaction
late and immediate reactions have been repéfied. Rigors

The introduction of the non-ionic iso-osmolar Anxiety reaction

O Adis International Limited. All rights reserved. Drug Safety 1998 Oct; 19 (4)



Adverse Effects of Contrast Media 315

Table Il. Classification of severity of reactions to contrast media Of interestis the increased prevalence of ‘recall’
Minor Moderate Severe reactions after administration of contrast media to
Nausea Faintness Hypotensive patients receiving interleukin-2, a potent stimulant

shock of the human immune systé#i:17] The reactions

vomiing (imiec) - vomidng (severe) E;’;“;;T'y responded promptly to supportive therapy. Inter-
Urticaria (limited) Urticaria (profound) ~ Respiratory arrest leukin-2 recall reactions occurred less often with
Pruritus Facial oedema Cardiac arrest non-ionic contrast media; waiting more than 4
Diaphoresis Laryngeal oedema  Convulsions weeks between interleukin-2 treatment and the fol-
Bronchospasm low-up intravenous contrast medium administra-

tion also reduced reaction prevalefiééDifferent
2.2 Allergy and Asthma reactions, resembling hypersensitivity reactions to

_ _ _ _ contrast media, occurred in patients who received
Persons with allergic tendencies are atincreaseghtra-arterial ionic contrast media followed iogra-
risk for an idiosyncratic reaction. If there is a his- grterial infusions of interleukin-29!

tory of systemic allergies to multiple substances,

the relative risk of reaction to contrast media iS 2.4 Total Dose of Contrast Media

approximately twice that for the general popula-

tion. In a retrospective review of patients with a  The total dose of contrast media probably af-
history of asthma, this relative risk was approxi-fects the prevalence of chemotoxic type reactions
mately 5 times greater (although their status immebut will have little influence on idiosyncratic reac-

diately pre-contrast was not assessé#y. tions. This may account for the disparity in the lit-
erature about whether the occurrence of clinically

significant adverse reactions is related to the
dosel!
There is debate as to whether persons taking _ _ _
B-blockers have an increased risk of anaphylactoid 2-> Prior Reaction to Contrast Media
reactions. In one stud?! anaphylactoid reactions

were not stlz(a_tlsncallé{ molre f_requlenlt<when the Pasiona) jonic high-osmolar contrast media in pa-
Itlen_t Wasbtla Il?g car |os|e_ect|13eb OCKETS, ngn;e— tients who have had a previous reaction to an ionic
ective-blockers or calcium antagonists. atlentshigh—osmolar contrast medium, but who have not

taking ca}IC|um antago_msts, which prevent IMMU-received pretreatment with corticosteroids, is 17 to
noglobulin (Ig) E-mediator release from lung tis- 350420211 or 3 to 8 times, perhaps even 11 times,

Sue, d.'d not have a.reduc%j prevalelnce. of bronﬁh(ﬁreaterthan the risk for the general population. Ad-
spastic-type reactions. Conversely, in anotheliniciration of lower-osmolality, non-ionic con-

StUd}m]. there was a statistically signi.ficant iﬂ' trast media to such patients reduces the frequency
crease in the frequency of anaphylactoid reactiongy repeated reactions to B%3and new reactions

n patler_1ts takingB-blockers, even ophthalmic are seldom more severe than the previous reaction.
preparations. Both groups noted that response to

treatment for contrast reactions was sluggish or re-
fractory in patients takinfj-blockers.

There seems to be no direct correlation or asso- The kidney differs from the rest of the body in
ciation between allergy to povidone-iodine skinthat the contrast agents are concentrated in the
cleansing solution and the predisposition to an alhephrons and collecting tubules. From an iodine
lergy-like reaction to intravascular contrast me-concentration of a few mg/ml in the proximal tu-
dial”l The former is considered a type of contactbules, the iodine concentration may reach several
dermatitis, the latter an idiosyncratic reaction.  hundred mg/ml (0.1 to 0.5 M) in the collecting tu-

2.3 Medications

The prevalence of adverse reactions to conven-

2.6 Contrast Medium Nephrotoxicity
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bulesl?4! Because of their osmotic properties, theof contrast medium nephrotoxicity is between 15
low-osmolar media will concentrate more thanand 25%, but may reach 909! In patients with
twice as much as the high-osmolar contrast mediather renal diseases the average incidence is 5%. In
will. These very high-molar concentrations, espe-patients with no history or signs/symptoms of renal
cially if the patient is dehydrated, mandate thatdisease, the risk of contrast-induced alteration in
non-ionic low-osmolar contrast media and espe-l’ena| function is below 1%. The incidence of acute
cially the non-ionic iso-osmolar contrast medianephrotoxicity in high-risk patients, especially pa-
should have low chemotoxicity. Whether the mech-tients with diabetic nephropathy, is significantly
anisms for contrast medium nephropathy inv0|veleSS with non-ionic low-osmolar contrast media
an indirect (through the vascular bed) or a direccompared with the conventional, higher osmolality
effect (chemotoxicity) remains to be further eluci- iOnic contrast medi&” 28 Inadequate information
dated. It is probably a combined mechanism. is available for ionic low-osmolar and non-ionic
The true incidence cannot be established witHSO-0smolar contrast media; there are no obvious
certainty because the incidence figures reported iffrdications that they are more nephrotoxic than the
different studies vary depending on the population’@n-ionic low-osmolar contrast media.
studied and the definition of acute renal dysfunc-
tion used. Furthermore, systematic monitoring of
renal function after contrast administration is not
done routinely. If it is done, rarely is it done for 5
consecutive days. Chemotoxic effects of contrast media are more
Pre-existing renal impairment (serum creatininelikely in patients who are debilitated or medically
level of >132umol/L) seems to be the most com- unstable. Hence, patients should be screened for
pelling risk factor, followed closely by factors like conditions such as renal dysfunction, renovascular
moderate albuminuria, hypertension, age >60disease, severe cardiovascular disease or recent
years, dehydration, uric acid (level >8.0 mg/dl) andseizures. Alternative diagnostic procedures that do
multiple contrast studid3] Other risk factors in- not require contrast media should be considered.
clude severe congestive heart failure, reduced ef-
fective arterial volume (as occurs in nephrosis and 3-2 Anaphylactoid Reactions
cirrhosis), multiple myeloma and administration of  pyetesting (intravascular, cutaneous) of patients
a high dose of contrast agent. _ to detect those who have an increased likelihood of
Concomitant use of certain drugs may also in+ying an anaphylaxis-like reaction to contrast me-
crease the risk: drugs that impair renal responsegia has been abandoned because it is insensitive
such as ACE inhibitors, aminoglycosides, for gnq potentially dangeroi@s:30
example, gentamicin, cancer chemotherapeutic patients who have asthma or multiple systemic
agents such as cisplatin, and nonsteroidal anti-iny|lergies should receive lower-osmolality, non-
flammatory drugs (NSAIDs). Because many pa-jonic contrast media, if one is still allowed to
tients have more than 1 risk factor, determining thQ_‘,hoose between high-osmo|ar and low-osmolar
independent contribution of each factor to the decontrast media for intravascular use (in some coun-
velopment of renal failure is not possible. It is gen-tries, the intravascular use of ionic high-osmolar
erally accepted that coexistence of several or mangontrast media has been bar#dif a patient had
of the factors increases the risk of contrast mediuna mild prior reaction, the use of a non-ionic low-
nephrotoxicity considerably. For example a patientosmolar contrast medium without additional pre-
with diabetic nephropathy has at least 3 risk facimedication is considered sufficient if the patient
tors: reduced renal function, albuminuria and hy-does not have other risk factd#$31:32lIf a patient
pertension. In such patients, the average incidenckas had a previous moderate reaction to a conven-

3. Prevention

3.1 Chemotoxic Effects

O Adis International Limited. All rights reserved. Drug Safety 1998 Oct; 19 (4)
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tional, ionic contrast medium, it is recommendedhave not proved to be effective as a premedication
pretreatment be instituted with corticosteroids andegimen against moderate or severe reactfShs.
antihistamines and that a non-ionic low-osmolar A large prospective stuéff-3° looked at the po-
contrast medium be us&d:371 However, to some tential benefit of pretreating all patients with oral
extent this is reminiscent of the time when only methylprednisolone 32mg given 12 and 2 hours
ionic high-osmolar contrast media were used. Fobefore the administration of ionic high-osmolar
those same patients, other radiologists just give aontrast media. Significant reductions in the over-
non-ionic contrast medium without any pretreat-all number of reactions and in mild reactions were
ment. If the patient previously had a mild or mod-noted. There was a trend, though not statistically
erate reaction to a non-ionic low-osmolar contrassignificant, towards a reduction in the number of
medium, one could also consider switching to ansevere reactions, but reactions were not totally
other type of agent (e.g. iohexol instead of iopam-eliminated. Other authdf§! disagree that routine
idol or vice versa), in addition to a pretreatmentcorticosteroid prophylaxis is advantageous. More-

regimen. over, although corticosteroid-antihistamine pre-
treatment appears beneficial in reducing the occur-
3.3 Pretreatment Regimens rence of anaphylactoid reactions, it has little effect

on chemotoxic reactions.
Kelly et al®*? found that by using prednisone, ~ When high-risk patients were premedicated
a corticosteroid, and diphenhydramine, a histawith prednisone 50mg 13, 7 and 1 hour prior to
mine H; receptor antagonist (antihistamine) as pre4njection of contrast material, 9% had an adverse
treatment, the prevalence of repeat reactions t@eaction if they had an ionic high-osmolar contrast
conventional ionic contrast media decreased imagent, whereas only 0.5% had an adverse reaction

their patients from an expected prevalence of beif they subsequently received a non-ionic low-
tween 17 to 35% to approximately 5%. Using thiSosmolar contrast mediuf#p-38!

same corticosteroid-antihistamine regimen, Greenber-
ger et al34 found that repeat reactions occurred
with an incidence of 11%. With the addition of
ephedrine sulfate to the corticosteroid regimen, the The biguanide metformin is used in type 2
incidence of repeat reactions decreased to 5%non—insulin-dependent) diabetes mellitt}s Re-
whereas the inclusion of cimetidine, a histaminenal insufficiency with failure to clear metformin
H> receptor antagonist, increased the overall ocleads to the accumulation of metformin and the
currence of repeat reactions to 14%. Of note wapotential for fatal lactic acidosi®! The use of
increased tremulousness in patients who receivedontrast media in patients receiving metformin is
ephedrine; furthermore, ephedrine is inadvisableurrently very controversidt344l The potential
for patients with a history of hypertension or car-danger of lactic acidosis exists because of accumu-
diovascular disease. lated metformin (i.e. from failure of renal excre-
Afurther reduction in the occurrence of anaphy-tion) and not from any interaction of contrast me-
lactoid reactions in patients who have previouslydia and metformin. Patients at risk are those who
reacted to contrast media was achieved when themay develop contrast medium—induced nephro-
received the corticosteroid-antihistamine pretreattoxicity and renal insufficiency/failure. In Europe,
ment regimen and were examined using non-ioniét is currently advised that metformin should be
low-osmolality contrast medi&! A similar de- stopped 48 hours before and for 48 hours sub-
crease with non-ionic low-osmolar contrast mediasequent to the administration of contrast media. In
plus corticosteroids has also been shown in a prahe US, it is now recommended that metformin
spective randomised stu#y! It should be stressed should be stopped at the time of the study and not
that antihistamines alone (without corticosteroids)restarted for 48 hours. Renal function, e.g. by mea-

3.4 Lactate Acidosis
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suring serum creatinine level, should be checked tof nephrotoxic drugs (e.g. gentamicin, NSAIDs)
ensure that renal function has remained at the preshould be avoided.
contrast level before metformin is resumed. Nor- Presence of multiple myeloma has, for many
mal renal function, defined as a normal serum creyears, been considered a contraindication for ad-
atinine level, does not totally exclude the possibleministration of contrast media, since some patients
occurrence of lactic acidosis, but it is more frequentdeveloped anuria. This was because of dehydra-
in patients with abnormal renal function defined astion. Although the administration of contrast media
patients with abnormal serum creatinine leVés. to myeloma patients is not totally risk- free (the
incidence in this group of patients is about 1%), it
may be performed if the clinical need arises and the

3.5 Contrast Medium Nephrotoxicity patient is well hydrateH7]

Several measures have _been recommended to 4. Treatment
prevent contrast medium—induced nephropathy.
They include hydration with sodium chloride  The majority of patients with severe anaphylac-
0.9%, sodium chloride 0.45%, infusion of manni- toid reactions recover if they are aggressively and
tol, infusion of arterial natriuretic factor, adminis- appropriately treated. Because 94 to 100% of se-
tration of loop diuretics, calcium antagonists, theo-vere and fatal reactions occur within 20 minutes of
phylline, dopamine, use of low-osmolar non-ionic the contrast medium injection, most patients have
contrast media instead of high-osmolar ionic con-reactions while they still are in the radiology de-
trast media, haemodialysis rapidly after contrastpartment!l The ability to assess and treat their
administration, minimisation of the volume of con- contrast reactions effectively is, therefore, an es-
trast medium, and prolongation of the interval be-sential skill that the radiologist should have and
tween procedures where contrast media are usechust maintain through regular review. Rooms in
Of all these many measures, extracellular volumavhich contrast material injections are done should
expansion has repeatedly been shown to be effettave the emergency drugs to treat a reaction ini-
tive and is most widely recommended. tially and emergency equipment should be either in

Patients with pre-existing renal failure, inde- that room or in an immediately accessible area.
pendent of cause, should not undergo radiological The radiologist should remain nearby for at least
procedures where contrast medium is administerethe first critical 4 to 5 minutes following contrast
without being hydrate8-271The only exceptionis injection and should stay in the immediate vicinity
patients with congestive heart failure. An adequatdor the next 20 to 30 minutes. It is recommended
hydration procedure includes administration of 0.1that intravenous contrast injections be made
L/h of 0.9% saline from 4 hours before the contrasthrough a short needle catheter assembly, which
medium administration to 24 hours after for pa-should be left in place (e.g. for 20 minutes) to en-
tients who are not allowed to drink or eat becausesure venous access in the event of a major reaction.
they will be undergoing an interventional or surgi- Basic response includes oxygen supplementa-
cal procedure. Patients who can and may drinktion, initiation of intravascular physiological flu-
should have at least the same volume: 0.5L of wateids, establishment of an adequate airway, and eval-
or soft drinks before and 2.5L during the following uation of blood pressure and heart rate. Talking
24 hours. This volume should cover perspirationwith the patient as you check their pulse rate pro-
and secure a diuresis of at least 1 ml/min. Furthervides much initial information: breathing is as-
more, non-ionic low-osmolar contrast media sessed, the possibility of a vagal reaction (brady-
should always be usé#:2’1 The interval between cardia) is determined, and an estimate of systolic
2 examinations where contrast media are adminispressure is gained (a palpable radial artery pulse
tered should be at least 48 hours. Concomitant usagpproximates a systolic pressure of 80 to 90mm Hg).

O Adis International Limited. All rights reserved. Drug Safety 1998 Oct; 19 (4)
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Oxygen delivered by a mask at relatively high -Receptor sites ordinarily respond to lower doses
rate (6 to 10 L/min) is very important in the initial of epinephrine thaa-sites, but if a patient is taking
treatment of moderate and severe reactions to in3-blockers, the refractory response that may occur
travascular contrast media, and for those situationsould encourage the radiologist to increase the
unrelated to contrast media that occur in the radidose of epinephrine to the point that unwarded
ology department or angiography suite (e.g. vagaeffects would be generated. Patients with chronic
reaction, hypotension, cardiac ischaemia). Hyp-asthma may simulate patients receivaglockers
oxia can be a major complicating factor related tosince a systemig-adrenergic hyporesponsiveness
the above situations, and the effect of drugs usetias long been appreciated in this group of patients.
for treatment of reactions, especially epinephrinedWhen such patients develop an anaphylaxis-like
(adrenaline), can be affected adversely. A partiateaction with asthmatic symptoms requirifig
‘nonrebreather’ mask is optimal; nasal ‘prongs’ arereceptor stimulation, one option is to treat with iso-
much less effective. Oxygen should be used for alprenaline (isoproterenol) as the primary adrenergic
patients; a history of chronic obstructive pulmo-drug, combined with more conservative doses of
nary disease or emphysema is not a contraindicaepinephrind3.54]
tion to the institution of oxygen therapy for an  Epinephrine should be avoided, when possible,
acute reaction. in treating the pregnant patient with a severe con-

Intravascular fluid replacement is very impor- trast media reaction and hypotensithh Because
tant and it alone has been reported to be the mosterine vessels are sensitive, theffect of epi-
effective treatment for hypotensiél Early insti-  nephrine, the combination of systemic hypoten-
tution of intravenous fluid before starting drug sion plus vasoconstriction by epinephrine, can
therapy should be re-emphasised as highest priocause sequelae to the fetus. Ephedrine is suggested
ity in treating hypotension. as an alternative medication.

Epinephrine is an excellent, if not the best, drug Antihistamines and kantagonists have limited
for treating certain serious contrast reactions. Theéherapeutic roles in treating contrast media reac-
a-agonist effects of epinephrine reverse peripherations. They are used primarily to reduce symptoms
vasodilation and increases blood pressure. Thedeom skin reactions. Antihistamines not effective
vasoconstrictor changes decrease angioedema afat pruritus. The combination of antihistamines
urticaria. The3-agonist actions of epinephrine re- and H antagonists is more effective for urticaria.
verse bronchoconstriction, produce positive ino- High dose intravenous corticosteroids do not
tropic and chronotropic cardiac effects (increase implay a significant role in the treatment of the acute
strength and rate of cardiac contractions), whichsituation; they may be effective in reducing de-
also increase blood pressure, and may increase intreyed recurrent symptoms, which can be observed
cellular cyclic adenosine monophosphate (CAMP)for as long as 48 hours after an initial reaction. It
levels9-50] Increments in baseline cAMP levels takes 4 to 6 hours before corticosteroids exhibit
are generally considered to inhibit mediator releas¢heir activity37.56]
from inflammatory cells. It is absolutely essential Inhaled B,-adrenergic agonists such as sal-
that every radiologist who administers contrastbutamol (albuterol), orciprenaline (metaproterenol)
material is comfortable using epinephripg. and terbutaline deliver large doses of broncho-

Epinephrine use demands careful attention andlilating ,-agonist drugs directly to the airways
specific application. For example, in individuals with minimal systemic absorption and, therefore,
with a fragile intracerebral or coronary circulation, minimal cardiovascular effects.
thea-agonist effects of a large dose of epinephrine  Atropine blocks vagal stimulation of the cardiac
may invoke a hypertensive crisis that couldconduction system. Since low doses of atropine
produce a stroke or myocardial ischaei?. can be detrimental in treating bradycardia associ-
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320 Thomsen & Bush Jr

Table Ill. Treatment of specific reactions: nausea/vomiting 4.1.2 Cutaneous Reactions
Severity of nausea and vomiting Treatment is usually not necessary for only a
transient  severe, protracted few scattered hives or pruritus. However, the pa-
Treatment Supportive Injectable prochlorperazine tient should be observed closely for other develop-
Adult dose/route IM or IV 5-10mg

ing systemic symptoms, while maintaining intrave-

Childhood doselfoute Zovearso M 043 mokg nous access. Only if the urticaria is extensive or
recﬁmmende'd bothersome to the patient should treatment be in-

Treatment interval Every 3-4h stituted (table 1V).

Treatment IV administration should be

precautions slow 4.1.3 Bronchospasm

IM = intramuscular; IV = intravenous. Bronchospasm without coexisting cardiovascu-

lar problems should be treated with oxygen and
ated with contrast media—induced vagal reactionsinhaled bronchodilators (table V). Using a me-
larger doses are indicat&d:57-60] tered dose inhaler, treatment typically involves 2 to
3 deep inhalations. Epinephrine is indicated if
bronchospasm is unrelieved by the inhaled bron-

4.1 Treatment for Specific Reactions chodilators.

4.1.4 Laryngeal Oedema

s ) Laryngeal oedema does not respond well to in-
Nausea and vomiting, though usually self-lim- najed@-agonists and, in fact, these agents may ac-

iting, may be the first signs of a more severe reactyally worsen laryngeal oedema. Therefore, clini-

tion. With urography using ionic high-osmolar cal evaluation and auscultation of the patient prior
contrast media, 15 to 20% of fatal reactions begirto beginning treatment is extremely important to
with nausea and vomitirl§! For this reason, the differentiate laryngeal oedema from broncho-
patient should be observed closely for systemicsPasm. Epinephrine is the primary treatment for
symptoms, while maintaining intravenous accesslaryngeal oedema (table VI).

The rate of injection should be slowed or stopped. 4 1 5 Hypotension

In severe, protracted cases, injectable pro- Profound hypotension may occur without respi-
chlorperazine may be used (table I1). ratory symptoms. Normal sinus rhythm and tachy-

4.1.1 Nausea and Vomiting

Table IV. Treatment of specific reactions: urticaria

Severity of urticaria
scattered, transient  scattered, protracted profound
Treatment Supportive Injectable diphenhydramine  Add: injectable cimetidine
or injectable ranitidine
Consider: epinephrine (adrenaline)
Adult dose/route IV or IM 25-50mg IV cimetidine 300mg (diluted in 20ml)
IV ranitidine 50mg (diluted in 20ml)
SC epinephrine 1 : 1000, 0.1-0.3ml (0.1-0.3mg) or IV
epinephrine 1 : 10 000, 1ml (0.1mg) [repeat as needed]
Childhood dose/route IV or IM 1.25 mg/kg IV cimetidine 5-10 mg/kg (diluted)
Ranitidine not recommended
SC epinephrine 0.01 mg/kg up to a maximum dose of
0.3mg or IV epinephrine 0.01 mg/kg up to a maximum of
0.1mg [repeat as needed]
Treatment interval Every 2-3h Every 6-8h
Treatment precautions  Observe patient Drowsiness, hypotension Administer slowly
IM = intramuscular; IV = intravenous; SC = subcutaneous.
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cardia differentiates this reaction from the so- Table V. Treatment of specific reactions: bronchospasm
called vagal reaction (hypotension plus sinus 1. Oxygen by mask (6-10 L/min)

bradycardia). Initially, the patient’s legs should be 2. Bz-Agonist metered dose inhaler (2-3 deep inhalations)
elevated since it returns about 700ml of blood to 3 Epinephrine (adrenaline).

the central circulatioff?! Isolated hypotension is  *™ i’;’gg:ffi‘gg;;af’zgﬁf?gingf;")[use e
best treated initia”y by rapid intravenous fluid re- dose in apatie'nt \;vith covror.1ary' artery'dise.asegor elderly patient]
placement rather than with vasopressor drugs (tam paediatric patients: 0.01 mg/kg up to a maximum dose of
ble VII). A total volume of up to 3L may be re- 03mg

quired to reverse the hypoten sion. Progressive bronchospasm and/or decreased blood pressure
Intravenously: 1 : 10 000, 1ml (0.1mg), slowly (e.g. over 2-5 min)
4.1.6 Vagal Reaction In paediatric patients: 0.01 mg/kg intravenously

A vagal reaction is characterised by the combi-
nation of prominent sinus bradycardia (pulse rate ] . o
<60 beats/min) plus hypotension (systolic pressurd!© VeNous access, one should give epinephrine ini-
<80mm Hg). Although its exact cause is unknown tidlly as a subcutaneous injection, using a larger
the vagal reaction seems to be elicited or accentudose, e.g. 0.3mg, and then try to establish venous
ated by anxiety. Proper recognition of this reaction@ccess. In an emergency, epinephrine can be ad-
and its bradycardia is absolutely vital to initiating Ministered via the airway (inhaled, transtracheal,
the appropriate therapy of increasing intravasculaendotracheallf®:54
fluid volume plus reversing the vagal stimulation.  Intravenous epinephrine should be given with
Elevation of the patient’s legs and rapid infusioncaution to elderly patients. In the presence of hyp-
of intravenous fluids treats the vasodilation and ex-oxia, there is increased risk of severe cardiac ar-
panded vascular space; the bradycardia is treatethythmias. Additionally, the amount of intravenous
by intravenous administration of atropine to block epinephrine should be limited in patients who are
vagal stimulation of the cardiac conduction systenyeceiving noncardioselecti@blockers (e.g. pro-
(table VII). pranolol). It should be avoided, if possible, in the

4.1.7 Anaphylactoid Reactions pregnant patient experiencing an anaphylactoid re-

These are acute, rapidly progressing, genaction with hypotension. However, if the hypoten-
eralised systemic reactions characterised by multision of the mother is not responding to conven-
system involvement with pruritus, urticaria, an- tional therapy (and ephedrine is not readily
gioedema, respiratory distress (bronchospasnavailable), intravenous epinephrine may be neces-
and/or laryngeal oedema), and profound hypotensary.
sion that requires prompt response. Initial treat- When the use of epinephrine is inadvisable,
ment includes maintenance of airway, administra-bronchospasm can be treated wifpaagonist in-
tion of oxygen, rapid infusion of intravenous haler 3, with noa-effects or3;-effects). Alterna-
fluids, and administration of adrenergic medica-tively, intravenous isoprenaline can be used in pa-
tions (table VIII). Epinephrine is the drug of choice tients receiving noncardioselectifeblockers to
and should be administered intravenously forover-ride’thep-blockade. The appropriate dosage
rapid, effective action, and to avoid suboptimal abcan be titrated to effect starting with the 3000

sorption from subcutaneous tissues because of dgp|ution diluted to 10ml and administered at 20
veloping hypotension. A low dose [1.0ml (0.1mg)

of 1:10 000 SO|UtI0n.] IS given at a re_latlvely slow Table VI. Treatment of specific reactions: laryngeal oedema
rate (over 2 to 5 minutes) and is titrated to ef -

[51,52,60,62.63]f the reaction is not responding - oo oY Mask (610 Limim
fect! o h p g 2. Intravenous epinephrine (adrenaline): 1 : 10 000, 1ml (0.1mg)
to this initial, slowly administered, low intrave- slowly over 2 to 5 min, repeat and/or increase rate of injection as
nous dose, increase the rate of injection. If there igreeded
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Table VII. Treatment of specific reactions: hypotension

Isolated hypotension

1. Elevate patient’s legs

2. Oxygen by mask (6-10 L/min)

3. Intravenous fluid: rapid administration of sodium chloride 0.9% or lactated Ringer’s solution

4. If unresponsive: vasopressor i.e. dopamine, norepinephrine (noradrenaline) or epinephrine (adrenaline) [e.g. epinephrine: 1 : 10 000,
1ml (0.1mg) given slowly over 2-5 min. Increase rate of injection as needed]

Vagal reaction (hypotension and bradycardia)

1. Elevate patient’s legs

2. Oxygen by mask (6-10 L/min)

3. Intravenous fluids: rapid administration of sodium chloride 0.9%, or lactated Ringer’s solution

4. Atropine 0.6-1.0mg intravenously, repeat if necessary after 3-5 min, to 3mg total (0.04 mg/kg) in adults. In paediatric patients give 0.02
mg/kg intravenously (up to a maximum of 0.6mg per dose); repeat if necessary to a total dose of 2mg

pg/min (1 ml/min). A small amount of intravenous ity. There is no specific treatment. Haemodialysis
1: 10 000 epinephrine is also given to the patienthas been tried, but this should only be performed
to achieve somei-effect (vasoconstriction) and when there is clinical need. The patient should not
thereby correct laryngeal oedema and angioedemée re-exposed to contrast media before the kidney
Another option for treatment of the patient taking function has returned to baseline. If contrast is to
B-blockers is glucagon, because of its positive ino-be given again, the patient must be adequately hy-
tropic and chronotropic effects on the hé&ftThe  drated.

cardiac stimulant effects of glucagon are not asso-

ciated with increased myocardial irritability, in 5 conclusion

contrast to isoprenaline. The dose of glucagon is 1

to 5mg by intravenous bolus, followed by an intra-  Prompt recognition and treatment can be invalu-
venous infusion of 5 to 1fsg/min. Both glucagon able in blunting an adverse response of a patient to

and isoprenaline may cause hypotension. radiographic contrast material and may prevent a
reaction from becoming severe or even life-threat-
4.1.8 Contrast Medium Nephrotoxicity ening. Radiologists and their staff should review

The finding of increased serum creatinine levelstreatment protocols regularly so that each can ac-
and/or lack of urinary output within the first days complish his or her role efficientl§!.56.60.65.66]
following contrast medium administration, and no This is important in all radiology departments, but
other reliable cause of the change in renal functionis even more important in radiology departments
indicates contrast medium—-induced nephrotoxic-where only non-ionic low-osmolar contrast media

Table VIII. Treatment of specific reactions: generalised anaphylactoid reaction

1. Call for assistance

2. Suction airway as needed

3. Elevate patient's legs if hypotensive
4. Oxygen by mask (6-10 L/min)

5. Intravenous epinephrine (adrenaline): 1 : 10 000, 1 ml (0.1mg), given slowly over 2 to 5 min. Repeat as needed. If there is no venous
access, give the first dose subcutaneously. In paediatric patients use 0.01 mg/kg to a maximum dose of 0.1mg

6. Intravenous fluids (e.g. sodium chloride 0.9%, lactated Ringer’s solution)
7. Histamine H1 blocker e.g. diphenhydramine 25-50mg intravenously
8. B2-Agonist metered dose inhaler for persistent bronchospasm: 2 or 3 inhalations

9. Adrenergic options for patients taking B-blockers:
glucagon: (1-5mg intravenously as a bolus followed by infusion of 5-15 pg/min); isoprenaline (isoproterenol): 1 : 5000 solution for
injection (0.2 mg/ml) intravenously, 0.5-1.0ml diluted to 10ml with sodium chloride 0.9%, 1ml (20ug) increments
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are used, since adverse events are more rarely seen
at such departments. Knowledge, training and,,
preparation are crucial in guaranteeing appropriate
and effective therapy in the event of an adverse,
contrast-related event.
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