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GUIDELINES FOR DISEASE MANAGEMENT OF DRUG HYPERSENSITIVITY
Adherence to this practice guideline is voluntary. This guideline should not be considered inclusive of all proper methods of care or exclusive of other methods of care reasonably directed to obtaining the same results. The ultimate judgment regarding the propriety of any specific procedures must be made by a physician in light of the individual circumstances presented by the patient. The guidelines described here do not represent the only medically or legally acceptable approach but rather are presented with the recognition that acceptable approaches exist. Deviations under appropriate circumstances do not represent a breach of a medical standard of care. New knowledge, new technologies, clinical or research data, and clinical experiences may provide sound reasons for alternative approaches, even though they are not described in this document.

Source: Calloway SD: Practical legal issues in clinical practice guideline implementation. In: From paper to practice to point of care: Reports from a Zitter Group conference on implementing practice guidelines. Jt Comm J Qual Improv 22 (8): 549 – 89, Aug 1996.
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Annotations of the Algorithm for Disease Management of Drug Hypersensitivity

ANNOTATION 1: Patient develops a possible adverse drug reaction

Adverse drug reaction (ADR) encompass a wide range of clinical symptoms and signs that may be confused with a preexistent disease, approximate unexpected clinical event (e.g., drug-induced liver disease versus viral hepatitis) or a disorder that would not have occurred if the drug had not been used (e.g., aseptic necrosis after large doses of glucocorticosteroids). As defined by the World Health Organization, such reactions do not include therapeutic failures, intentional overdose, abuse of the drug, or errors in administration. Adverse drug reactions occur more frequently in seriously ill patients requiring multiple drugs, alcoholics, patients with HIV infection/AIDS, or underlying hepatic or renal impairment. Occasionally, the occurrence of an unexpected event during drug administration may be mistakenly attributed to extension of the underlying disease rather than to the drug itself. In certain instances, there maybe an excessive reaction to the primary effect of the drug (e.g., diarrhea after laxative). Very serious side effects such as birth defects or malignancies may occur long after the drug exposure has ceased. In making a determination about whether the patient is experiencing an ADR, the physician must appreciate the wide scope of such reactions with special emphasis on early recognition, pathophysiologic mechanisms, and severity. In addition, pharmacologic-based ADR often are dose-dependent while idiosyncratic, intolerant, and hypersensitivity responses may be elicited by relatively small does.

Serious adverse drug reactions are major health problems in the United States and are estimated to cause between 75,000 and 106,000 deaths per year. The majority of adverse drug reactions are (1) expected pharmacologic side effects; (2) drug-drug interactions; (3) pharmacogenetic abnormalities (.e., altered drugs biotransformation pathways); (4) drug/disease specific events (e.g., ampicillin-induced rash, especially in acute Epstein-Barr infection); (5) alterations of tissue ecology (overgrowth of Candida in patients receiving antibiotics or glucocorticosteroids); or (6) secondary pharmacologic effects of the drug (e.g.; aspirin-induced gastrointestinal hemorrhage).
The proportion of all adverse drug reactions that can be ascribed to idiosyncratic intolerance reactions, pseudoallergy, or drug hypersensitivity is about 25%. Whereas idiosyncrasy/intolerance and pseudoallergic reactions, as defined in the glossary, are non-immune reactions, drug hypersensitivity is defined as a specific immunologic reaction to a drug in a sensitized patient. Skin rashes, angioedema, wheezing, or anaphylaxis are the most common presentations for drug allergy.

In assessing the possibility of an adverse drug reaction, knowledge about the dose, duration of usage, temporal relationship of drug administration and predilection of drugs for specific organs or tissues is important. In addition, the chemical structure of drugs may provide useful clues about the type of hypersensitivity that is most likely to occur. Attention to these factors usually can distinguish pseudoallergic reactions, which occur as a result of mediator release from mast cells or basophils without a prior sensitization period, from specific immunologically mediated drug hypersensitivity reactions.
ANNOTATION 2: Review of medical history, the patient's record, physical examination and clinical tests support an adverse drug reaction.

A careful history include a review of any available medical records, is essential. The history should include (1) timing of the onset, course, and duration of symptoms: (2) a description of symptoms with special attention to the organ system(s) involved; (3) the possible temporal relationship of symptoms with medication use; (4) a detailed list and. description of all medications, both prescription and non-prescription that the patient is taking including dose, dosing .interval and length of treatment; (5) a detailed history of previously suspected drug reactions; and (6) a description of the management of previous drug reactions and measures taken to prevent recurrence of such reactions. A review of available medical records will help to confirm the patient's medication history and may provide details about previously suspected drug reactions, including the treatment of these reactions. Host risk factors obtained from the history, such as age, gender, and genetic associations [e.g., atopy (usually for reactions to high molecular weight biologicals), familial, genetic polymorphisms of HLA-DR and various drug metabolizing enzymes] may support the possibility of a hypersensitivity drug reaction.

Since adverse drug reactions may involve any organ system, a complete physical examination is recommended in any patient who presents with a possible adverse reaction to a drug. Based on the history and physical examination, laboratory tests, including differential, blood chemistries, such as liver or renal function tests, a chest x-ray, and/or an electrocardiogram may be advisable. Specific tests which may help to define immunopathogenesis are described in ANNOTATIONS 5-11.

ANNOTATION 3: Drug-induced hypersensitivity immunologic reaction suspected?

Based on the history, physical examination, and objective confirmatory tests, and with an appreciation of hypersensitivity manifestations produced by specific drugs, an immunologically mediated drug reaction is often suspected and can be differentiated from other adverse drug reactions.
Drug hypersensitivity should be strongly suspended when (1) the symptoms and physical findings are compatible with an immune drug reaction, (2) there is (or was) a definite temporal relationship between administration of the drug and an adverse event; (3) the class and sirudure of the drug have been associated with immune reactions; (4) the patient had previously received the drug on one or more occasions; (5) there is no other dear cause for the presenting manifestations in a patient who is receiving medications known to cause hypersensitivity reactions; and (6) the skin tests and/or laboratory findings are compatible with drug hypersensitivity.
Involvement of the skin is often a prominent physical sign of drug hypersensitivity. The spectrum of drug-induced skin lesions includes urticaria, morbiliform rashes, papulovasicular and bullous eruptions, and exfoliative dermatitis. Acute life-threatening anaphylactic reactions may involve the cardiorespiratory system with corresponding changes in vital signs. Drug hypersensitivity reactions may also present as fever. In addition, allergic reactions to many drugs may present with a wide array of abnormal physical findings involving mucous membranes lymph nodes, kidneys, liver, pleura. lungs, joints, and otter organs/ tissues.

Typical examples of drug allergy include (1) urticaria, laryngeal edema, and hypotension immediately following penicillin administration: (2) anemia in a patient receiving large doses of penicillin: (3) fever, arthralgias, lymphadenopathy, and an urticarial rash 10 to 14 days after an injection of penicillin and (4) manifestations of contact dermatitis at a site where a topical medication was applied. The patient's presentation may not always be as typical as these examples. For example, patients experiencing a6 1gE-medicated reaction from penicillin can present with manifestations of an acute cardiac even if sufficient amounts of mediators are released from mast cells in the heart.

ANNOTATION 4: The adverse is due to expected or unexpected non-immune adverse events, idiosyncrasy, intolerance or pseudoallergic effects of the drug.

Most adverse drug reactions are in this category. The spectrum of expected or unexpected non-immune side effects is often specific to the drug or drug class. Clinical presentations of idiosyncratic and intolerance reactions are often characteristic for certain drugs (e.g. quinidine, aspirin/nonsteroidal anti-inflammatory drugs (ASA/NSAIDS). 

Tinnitus occurring after a subtherapeutic dose of quinidine or hemolytic anemia induced by dapsone in patients with glucose-6-phosphate dehydrogenase deficiency are examples of idiosyncrasy. Intolerance to ASAMSAIDS, as manifested by life-threatening bronchospasm, may develop in patients with asthma and nasal polyps. By contrast, pseudoallergic reactions are often symptomatically identical to IgE-mediated drug allergy, may occur without prior history of exposure or sensitization and lack a defined immunologic mechanism. The latter category of adverse drug reactions may be corroborated by test dosing or graded challenge tests by experienced allergists.

ANNOTATION 4A. Future management and prevention of non-immune adverse drug reactions.

Dose modification may be possible in specific instances of toxicity, side effects or drug interactions. In most cases, the drug should be discontinued and if available, a suitable alternative drug should be used. If the drug is essential, gradually increasing doses of the drug may be administered by various graded challenge regimens. Cautious use of some agents that induce severe pseudoallergic reactions (e.g. radiocontrast media dyes) may be possible if patients are pretreated with a combination of glucocortisteroids and H1/H2 antihistamines. Preventive measures include education of the patient about the potential severity and treatment of subsequent reactions avoidance of the drug and cross-reactive drugs, and personal use of Medic Alert tags and/or bracelets.

ANNOTATION 5: Perform appropriate tests (if available) to confirm immunopathogenesis

Diagnosis of many cases of drug hypersensitivity is presumptive as specific confirmatory tests are usually not available. Useful clinical testing is predicated on the immunopathogenesis of the drug hypersensitivty reaction. The diagnostic potential of percutaneous and intracutaneus tests in IgE-mediated allergy induced by large ~ molecular weight biologicals is comparable to similar test reagents used in the diagnosis of inhalant allergy. However, in most cases adequate data are not available to determine the predictive value of skin testing except to penicillin and insulin. In situations where skin testing cannot be interpreted properly (.e, generalized eczema, dermatographism or lack of response to the positive histamine control) some in vitro assays for specific IgE are available. However, they are not as sensitive as skin tests and generally do not have negative predictive value. A diagnosis of anaphylaxis may be confirmed retrospectively by a rise in serum b-trypase, which peaks at 1 to 2 hours and remains elevated 2 to 4 hours after the reaction or by an increase in the level of histamine/N​-methylhistamine in urine collected for 24 hours after the reaction.
Immunopathogens of delayed drug reactions consistent with cytotoxic or immune complex Gell-Coombs categories may be confirmed by non-specific laboratory tests. Under these circumstances, tests such as a  complete blood count, total eosinophil and platelet counts, sedimentation rate or C-negative protein, nuclear and or cytoplasmic autoantibodies, complement components (C3, C4) cryoglobulins, and/or a C1q binding assay may be appropriate. Indirect and direct Coombs tests are often positive in dWinduced hemolytic anemia and specific tests for immunocytotoxic thrombocytopenia and granulocytopenia are available in some medical centers.

Contact dermatitis can usually be verified by drug-specific epicutaneous patch tests. Because sensitized T cells have been demonstrated in a variety of non-IgE, noncontadaM cutaneous drug reactions, patch tests may also be a helpful diagnostic adjunct, especially when patient has received multiple drugs. Lymphocyte proliferation tests and isolation of specific T cell clones can be demonstrated in some of these cases. The predictive value of patch and in vitro tests is unknown and they are not available in most medical centers.

When laboratory tests are not diagnostic or available in non-IgE-mediated drug reactions, cautious, provocative drug challenges under controlled conditions may be considered if the risk of using the drug is considered to be less "n the underlying diseases. Under no circumstances should such drug challenges be conducted in cases of severe, life-threatening immunocytotoxic reactions, vasculitic syndromes, exfoliative dermatitis, erythema multiforrne major/Stevens-Johnson syndrome, or toxic epidermal necrolysis.

ANNOTATION 6: Test(s) positive

A positive immediate hypersensitivity skin test using nonirritant concentrations of drug suggests that the patient has specific IgE antibodies to the drug being tested and is at significant risk for anaphylaxis or less severe immediate hypersensitivity reactions such as urticaria or angiodema. The positive and negative predictive value of immediate hypersensitivity skin tests varies depending upon the agent being tested. A positive skin test to the major and/or minor determinants of penicillin has a high predictive value of an immediate hypersensitivity reaction to penicillin. If the skin test(s) is positive, there is at least a 50% chance of an immediate reaction to penicillin. Positive skin tests to protein agents (e.g., insulin, heterologous antisera, chymopapain and streptokinase) generally have good positive predictive value, although large scale prospective studies to determine this index have not been conducted for all of them. The positive and negative predictive values of skin testing to antibiotics other than penicillin are not well established. Nevertheless, positive immediate hypersensitivity skin tests to nonirritant concentrations of nonpenicillin antibiotics may be interpreted as a presumptive risk of an immediate reaction to such agents. Unfortunately, substantive data are limited on what constitutes a nonirritant concentration. A positive in vitro test for specific IgE reaction to a drug or biological (e.g., the major determinant of penicillin, insulin, chymopapain, protamine) also indicates significant risk for an immediate reaction but such in vitro tests are ~ generally less sensitive for identifying risks than properly performed skin tests.

As discussed in ANNOTATION 5, various nonspecific and drug specific tests may help to confirm which immunopathogenic pathway is involved.

ANNOTATION 7: Diagnosis of drug hypersensitivity/immunologic reactions confirmed.

The diagnosis of drug hypersensitivity is confirmed by appropriate specific or nonspecific skin and laboratory tests as discussed in ANNOTATIONS 5 and 6. Drug-specific tests are most useful for the diagnosis of Gell-Coombs Types 1 and 4 and occasionally Type 2 reactions. Various nonspecific immunologic tests discussed in ANNOTATION 5. may aid in the diagnosis of Type 3 responses and atypical drug reactions with clinical manifestations suggesting mixed immunopathogenic mechanisms. It should be emphasized that positive skin or in vitro tests for IgE mediated reactions have no relationship to non-IgE immunomediated reactions such as immune complex diseases, immunocytotoxic reactions, life-threatening blistering syndromes or vasculitic disorders.

ANNOTATION 7A: Management

Acute anaphylactic reactions require immediate discontinuation of the drug and prompt emergency measures which consist of (1) oxygen; (2) maintenance of the airway; (3) IM or SC epinephrine[adults, 0.2 to 0.5 ml of a 1:1000 (1 mg/ml, mmol) dilution every 10 to 15 minutes up to a maximum dose of 1.0 ml; children, 0.01 ml (0.01 mg/kg) body weight up to a maximum of 0.5 ml per dose of a 1:1000 dilution, repeated every 15 minutes for 2 doses, then every 4 hours as needed}; (4) parenteral diphenhydramine (1 to 2 mg/kg or 25 to 50 mg); (5) intravenous hydrocortisone, primarily for a late response; (6) intravenous fluids and vasopressors for hypotension; and (7) CPR as needed. These are discussed in detail in 'The Parameters for Diagnosis and Management of anaphylaxis' (J. Allergy Clin Immunol 1998:101:s482-S484).

If symptoms do not resolve spontaneously in non-IgE-mediated reactions, additional symptomatic therapy may be indicated. In the case of immune complex reactions, antihistamines and non-steroidal anti-inflammatory drugs may be beneficial. In more severe cytotoxic, immune complex or T-cell mediated reactions, glucocorticosteroids may be indicated. However, the use of glucocorticosteroids in advanced stages of the erythema multiforme majorl Stevens-Johnsons syndrome and toxic epidermal necrolysis is controversial and may be harmful.

The drug should be avoided in the future and aftemative drugs should be used. If this is not possible, desensitization or graded challenge procedures should be considered, preferably under the supervision of an experienced allergistlmmunologist to prevent or attenuate a reaction. The prophylactic regimens before graded challenge or desensitization may be necessary in some cases and are the same as those described in ANNOTATION 4A. Future use of a drug(s) causing a non-anaphylactic, life-threatening reaction (eg, Stevens​Johnson, toxic epidermal necrolysis, Churg-Strauss syndrome, and exfoliative dermatitis) is absolutely contraindicated. Every effort should be anticipated. Medications should be prescribed only for medically sound indications and polypharmacy should be minimized, if possible. Orally administered drugs are less likely to produce systemic reactions than drugs given topically or parenterally.

Patients should be carefully instructed about avoiding the drug that caused the reaction and possible cross-​reactive drugs. Patients also need to be informed about agents that could be present in over-the-counter preparations having trade names that do not identify the drug. Emergency measures for the treatment of anaphylaxis such as prompt use of self-administered epinephrine and antihistamines should be fully explained. In such situations, patients should not hesitate to call 911 or other emergency help telephone numbers. Patients should be encouraged to carry MedicAlert tags or wear MedicAlert bracelets as a useful way of alerting their physicians to previous drug reactions, thereby preventing inadvertent readministration of the drug.

ANNOTATION 8: Does test have high negative predictive value?

If an in vivo or an in vitro test is negative for drug specific IgE antibodies directed against the drug, the likelihood that the patient will tolerate the drug depends upon the negative predictive value of the test. The negative predictive values for insulin and chymopapain are very good. The only small molecular weight drug for which reliable negative predictive testing information exists is penicillin. If skin tests for the major and minor determinants of penicillin are negative, 97% to 99% of patients (depending on the reagents used) will tolerate the drug without risk of an immediate reaction. The negative predictive value of commercial in vitro tests for penicillin hypersensitivity is poor because they are relatively insensitive and do not test for minor determinants. Tests for other small molecular weight drugs have unknown negative predictive values. Therefore, the likelihood of developing an IgE mediated reaction cannot be ruled out by either skin or in vitro tests for such drugs. Valid negative predictive test values are not available for drugs which induce cytotoxic or immune complex reactions. The negative predictive value of tests for some common topical sensitizers is generally good (eg, local anesthetics).

ANNOTATION 9: Patient not allergic to this drug.

Within the limitations discussed in ANNOTATIONS 7 and 8, negative tests for IgE-mediated, cytotoxic, immune complex, or contadant hypersensitivity may indicate that the patient is not allergic to the suspected drug.

ANNOTATION 10: Patient possibly allergic with negative drug-specific or nonspecific tests.

The suspicion of drug hypersensitivity cannot be confirmed by drug-specific tests in many cases. For the vast majority of drugs causing hypersensitivity reactions, valid confirmatory test materials are not available. Further, comparable data about the allergenicity of the parent compound and its reactive end products or metabolites have only been determined for penicillin drugs. Since the general availability of tests for cytotoxic drug reactions is limited, a conclusion about the allergic basis of such reactions can only be interpreted form the history, physical examination, and nonspecific tests. Similarly, only nonspecific laboratory tests can be utilized for the evaluation of drug-mediated immune complex disease. There are a number of drug reactions for which immunologic mechanisms are strongly suspected but cannot be proved. Thus, the diagnosis of the vast majority of allergic drug reactions is presumptive, based on the characteristic features of history, physical examination, and nonspecific laboratory adjunctive tests without definitive confirmation by positive drug-specific tests.
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