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Reaction to Dye

The Case
 

A patient was referred to urology after having several episodes of gross hematuria. The urologist thought that the patient might have a renal mass and sent him to radiology for a CT scan. The patient stated that he was not allergic to x-ray dye. Therefore, the resident radiologist told the technologist to proceed with contrast material administration for contrast enhancement. Soon after the injection, the patient went into anaphylactic shock on the CT table. Luckily, the patient was rapidly resuscitated and suffered no permanent harm. On later questioning, the patient stated that he was "very allergic" to shellfish. On further inquiry, including an exhaustive review of all of the patient's allergies, he stated that he was extremely allergic to iodine in all forms. 



The Commentary
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by Richard Cohan, MD 

Allergic-Like Reactions to Radiographic Contrast Media 

Although the near-universal replacement of conventional high-osmolality ionic radiographic contrast agents with low-osmolality nonionic agents (for intravascular use) has led to a marked (four to five-fold) decrease in the incidence of contrast reactions, such reactions will still be encountered by nearly all radiologists. Approximately 3% of patients will experience some type of reaction to these safer (but more expensive) agents.(1) Fortunately, the vast majority of adverse reactions are mild, self-limited, and do not require any treatment. For example, severe reactions, defined as reactions that require treatment, including dyspnea, hypotension, loss of consciousness, or even cardiac arrest, are encountered much less commonly. Such reactions were seen in only 0.04%, or one in 2500 patients, in one large study.(1) Fatal contrast reactions are exceedingly rare. This is at least partially due to the fact that if a severe reaction is aggressively and appropriately treated, most patients will recover, and almost always do so without any adverse long-term sequelae. 

High-Risk Patients
It is essential to ask patients about any potential risk factors prior to intravascular injection of iodinated radiographic contrast material, so that high-risk patients can be prospectively identified. The three most commonly encountered risk groups include patients who have had a previous adverse reaction to an intravascular iodinated contrast material injection, patients with asthma, and patients who have any allergies.(1) Older studies have also shown that patients with cardiac arrhythmias (2), myasthenia gravis of the central type (3), pheochromocytomas (4), sickle cell anemia (5), and hyperthyroidism (6) are at risk of having acute exacerbations of these diseases after ionic contrast injection. Unfortunately, the risks of nonionic contrast material injection in these patients are not well studied; however, the risks, if there are any at all, are likely much smaller.(5,7) 

When interviewing patients prior to contrast material injection, many health care providers, including radiologists, technologists, nurses, and physicians, continue to ask patients about seafood or "iodine" allergies. Specific concern about iodine or seafood allergies is probably unjustified. The iodine atom, present in every human being (since the thyroid gland requires iodine to function), is too small to elicit an antigen-antibody response; thus, patients cannot be allergic to iodine by itself. Additionally, most adverse reactions to iodinated contrast material do not represent true allergic reactions, as has been demonstrated by the finding that anti-contrast material antibodies are not consistently found in patients having adverse allergic-like reactions.(8) The exact mechanism of allergic-like contrast reactions is not known. Since such reactions are not truly allergic, most researchers term these as anaphylactoid rather than anaphylactic reactions. 

The literature does not support the widespread belief that patients with seafood allergies are particularly at risk for an adverse reaction to iodinated contrast material.(9) For example, in one study, patients with shellfish/seafood allergies were no more likely to react to an intravascular injection of ionic contrast material than were patients with allergies to eggs, milk, or chocolate.(10) Accordingly, it is recommended that patients not be questioned specifically about shellfish or iodine allergies. Instead, patients should be asked about any allergies. Patients with multiple or severe allergies to any substances, as well as those with histories of severe or poorly controlled asthma (particularly if the asthma is currently active), should be treated with the same caution.(9) 

Pretreatment
Iodinated contrast material injection should be avoided, whenever possible, in any patient who has had a previous moderate or severe anaphylactoid reaction to iodinated contrast material. If contrast material injection must be performed (because imaging with contrast material is necessary and no alternative imaging study will provide the desired information), corticosteroid premedication must be provided, if at all feasible. It is also suggested that steroid premedication be given to patients who have had previous mild allergic-like contrast reactions, such as hives, although there is no uniformity of opinion on this issue. Steroid premedication should also be strongly considered in patients with multiple or severe allergies to other agents, and in patients with symptomatic or poorly controlled asthma. Two pretreatment regimens have been widely researched. 

Treating Acute Contrast Reactions
Treatment of acute allergic-like reactions to contrast material is discussed in more detail elsewhere (14), but is summarized in the Table. 

Identifying and Communicating with High-Risk Patients
It is exceedingly important that radiology departments have a system in place to identify all patients at an increased risk of developing an adverse reaction to radiographic contrast material. At the least, the individual injecting the contrast material must specifically ask patients whether they have had contrast material before and, if so, how well they tolerated the injection. They must also inquire about any "allergies" (including to contrast material) and about the nature of such allergies. Since some patients will not be able to distinguish a non-allergic reaction from an allergic one, the interviewer must try to make such a distinction. Asking patients who are to receive contrast material to fill out a brief questionnaire adds another layer of safety. 

If a patient does react to iodinated contrast material, the radiologist must subsequently educate the patient about the nature of the reaction and what future precautions are necessary. The physician must also include a description of the reaction in the official report. Finally, the patient should be "flagged" as being at high-risk, so that if he or she returns to the radiology department, the patient's risk can be easily recognized. A contrast "alert" should be programmed into the radiology information system, or the patient's name recorded on an appropriate list in the radiology department. The more formalized the process, the less likely that patient will receive a contrast injection in the future without any advance awareness of the increased risks of such an injection. 

In the case presented here, it would have been very helpful to know of the patient's being "very allergic" to shellfish and to "iodine in all forms" prior to the administration of contrast. However, as has been described, the term "iodine allergy" is not accurate. This patient probably has multiple, severe allergies. Upon obtaining such a history, the CT examination should have been deferred and premedication with corticosteroids instituted prior to imaging. 


Take-Home Points 

· Every patient must be asked about prior contrast reactions, asthma, allergies, and other underlying diseases/medical problems. Specific questions with respect to seafood/shellfish or to iodine allergies are not necessary and can lead to confusion. 

· Contrast material injection should be avoided, if at all possible, in any patient who has had a previous moderate or severe allergic-like reaction to contrast material. Should re-injection be needed, steroid premedication should be provided for such patients, if at all possible. 

· Steroid premedication should be considered even in patients who have had previous mild allergic-like reactions. 

· Steroid premedication should also be considered in patients with multiple or severe true allergies to other substances or severe, poorly controlled, or currently symptomatic asthma. 

· Every radiologist must be aware of the appropriate ways to treat the various encountered acute contrast reactions. 

· After a reaction has occurred, the radiologist must educate the patient about the nature of the reaction and necessary future precautions. The reaction should be documented in the radiology report. Finally, the patient should be "flagged" as being at high-risk, so that if he or she returns to the radiology department, this risk can be recognized easily. 
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