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Allergic Diseases®

| GERALD W. VOLCHECK, MD

(IgE)-mediated disorders that classically involve allergic

rhinoconjunctivitis, allergic asthma, food and media-
tion allergy, and anaphylaxis. Although not mediated by IgE,
certain diseases are often grouped with allergic diseases and
include eosinophilic diseases, mast cell disease, nonallergic rhi-
nitis, chronic rhinosinusitis, and primary immunodeficiency.

A llergic diseases include atopic or immunoglobulin E

Allergy Testing

Standard allergy testing relies on identifying IgE antibody spe-
cific for the allergen in question. Two classic methods of doing
this are the immediate wheal-and-flare skin prick tests (in which
a small amount of antigen is introduced into the skin and the
site is evaluated after 15 minutes for the presence of an immedi-
ate wheal-and-flare reaction) and in vitro (blood) testing.

Methods of allergy testing that do not have a clear scientific
basis include cytotoxic testing, provocation-neutralization test-
ing or treatment, and yeast allergy testing.

Patch Tests and Skin Prick Tests

Patch testing of skin is not the same as immediate wheal-and-
flare skin prick testing. Patch testing is used to investigate only
contact dermatitis, a type IV hypersensitivity skin reaction.
Patch tests require 72 to 96 hours for complete evaluation.
Many substances cause contact dermatitis. Common contact
sensitivities include those to nickel, formaldehyde, fragrances,
and latex.

Skin prick testing, by comparison, identifies inhalant aller-
gens that cause respiratory symptoms, such as allergic rhinitis

and asthma. These allergens include dust mites, cats, dogs, cock-
roaches, molds, and pollen of trees, grass, and weeds. Food
allergy is also assessed with skin prick testing.

Skin prick testing and intradermal testing involve intro-
ducing allergen into the skin layers below the external kera-
tin layer. Intradermal testing, the deeper technique, is used
to evaluate allergy to stinging insect venoms, penicillin, and
other medications. Intradermal tests are preceded by skin
prick tests.

Drugs with antihistamine properties, such as histamine,
(H,) receptor antagonists, and many anticholinergic and tricy-
clic antidepressant drugs can suppress the immediate response
to allergy skin tests. Use of nonsedating antihistamines should
be discontinued 5 days before skin testing. Histamine, (H,)
receptor antagonists have a small suppressive effect. High-dose
corticosteroid treatment can suppress the delayed-type hypersen-
sitivity and the immediate response.

In Vitro Allergy Tests

In vitro (blood) allergy testing initially involves chemically cou-
pling allergen protein molecules to a solid-phase substance and
ultimately measuring the patient’s IgE specific to the allergen
through radiolabeling, colorimetry, or other markers.

This test identifies the presence of allergen-specific IgE anti-
body in the same way that the allergen skin test does. Generally,
in vitro allergy testing is not as sensitive as skin testing and has
limitations because of the potential for chemical modification of
the allergen protein while it is being coupled to the solid phase.
Generally, in vitro allergy testing is more expensive than allergen
skin tests and has no advantage in routine clinical practice. The

* Portions previously published in Volcheck GW. Clinical allergy: diagnosis and management. Totowa (NJ): Humanas c2009; used with permission of Mayo

Foundation for Medical Education and Research.
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Table 1.1 # Allergy Test Types, Uses, and Considerations

Test Type How Performed

Used to Diagnose

Notes

Skin prick test Skin prick, read in 15 minutes

Skin intradermal test Placed just under skin, read in 15 minutes

In vitro specific IgE Blood test, result availability depends on

laboratory

Patches placed on back, left for 48 hours,
read over 72 to 96 hours

Patch test

Airborne, food, medication,
venom

Medication, venom

Airborne, food, venom

Contact sensitivity on the skin

Current use of antihistamines or a clinically
significant underlying skin condition

interfere with test

Low specificity for airbornes potentially
dangerous for food

In general, more costly and less sensiive than

skin testing

Not to be confused with the other forms of

allergy testing

Abbreviation: IgE, immunoglobulin E.

test may be useful clinically for patients who have been taking
antihistamines and are unable to discontinue their use or for
patients who have primary cutaneous diseases that make allergen
skin testing impractical or inaccurate (g, severe atopic eczema
with most of the skin involved in a flare).

Table 1.1 summarizes the tests and considerations for
their use.

Chronic Rhinitis
Medical History

The differential diagnosis of chronic rhinitis is given in Box 1.1.
Nonallergic rhinitis is defined as nasal symptoms occurring in
response to nonspecific, nonallergic irritants. Vasomotor rhini-
tis is the most common form. Common triggers of vasomotor
rhinitis are strong odors, respiratory irritants such as dust or
smoke, changes in temperature, changes in body position, and
ingestants such as spicy food or alcohol.

Rhinitis

| Diagnosis of Chroni

Bilateral presentation
Allergic rhinitis
Vasomotor rhinitis
Rhinitis medicamentosa
Sinusitis

Unilateral presentation
Nasal polyposis
Nasal septal deviation
Foreign body

Tumor

Key Definition

Nonallergic rhini
response to nonspe

nasal symptoms occurring in
ific, nonallergic irritants.

Historical factors favoring a diagnosis of allergic rhinitis
include a history of nasal symptoms that have a recurrent sea-
sonal pattern (eg, every August and September) or symptoms
provoked by being near specific sources of allergens, such as ani-
mals. Factors favoring a diagnosis of vasomotor rhinitis include
symptoms provoked by strong odors and changes in humidity
and temperature.

Factors common to allergic rhinitis and nonallergic rhinitis
(thus, without differential diagnostic value) include perennial
symptoms, intolerance of cigarette smoke, and history of “dust
sensitivity.” Factors suggestive of fixed nasal obstruction (which
should prompt physicians to consider other diagnoses) include
unilateral nasal obstruction, unilateral facial pain, unilateral nasal
purulence, nasal voice but no nasal symptoms, disturbances of
olfaction without any nasal symptoms, and unilateral nasal bleed-
ing. Nasal polyps, septal deviation, and tumor may present with
unilateral symptoms. Further evaluation with computed tomog-
raphy (CT) of the sinuses or rhinolaryngoscopy is indicated.

Allergy Skin Tests in Allergic Rhinitis

Interpretation of allergy skin test results must be tailored to
the unique features of each patient. For patients with perennial
symptoms and negative results on allergy skin tests, the diagno-
sis is nonallergic rhinitis. For patients with seasonal symptoms
and appropriately positive results on allergy skin tests, the diag-
nosis is seasonal allergic rhinitis. For patients with perennial
symptoms, positive results on allergy skin tests for house dust
mite suggest house dust mite allergic rhinitis. In this case, dust
mite allergen avoidance should be recommended.
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Corticosteroid Therapy for Rhinitis

‘The need for systemic corticosteroid treatment of rhinitis is lim-
ited. Occasionally, patients with severe symptoms of allergic rhi-
nitis may benefit greatly from a short course of prednisone (10
mg 4 times daily by mouth for 5 days). Improvement may be
sufficient to allow topical corticosteroids to penetrate the nose
and satisfactory levels of antihistamine to be established in the
blood. Severe nasal polyposis, a separate condition, may warrant
a longer course of oral corticosteroid therapy. Sometimes, recur-
rence of nasal polyps can be prevented by continued use of topical
corticosteroids. Polypectomy may be required if nasal polyps do
not respond to treatment with systemic and intranasal cortico-
steroids, but nasal polyps often recur after surgical intervention.

In contrast to systemic corticosteroids, topical corticosteroid
agents for the nose are easy to use and have few adverse systemic
effects.

KEY FACTS

/ Parch testing—used to investigate only contact
dermatitis

/ Skin prick testing—identifies inhalant allergens that
cause respiratory symptoms

V/ Nasal symptoms with a recurrent seasonal pattern—
favor a diagnosis of allergic rhinitis

v Intranasal corticosteroids—easy to use; few adverse
systemic effects

Long-term treatment with decongestant nasal sprays may
have potential for abuse—a vicious cycle of rebound congestion
called rhinitis medicamentosa caused by topical vasoconstrictors.
In contrast, intranasal corticosteroid therapy does not induce
this type of treatment dependence.

A substantial number of patients with nonallergic rhinitis
also have a good response to intranasal (topical aerosol) corti-
costeroid therapy, especially if they have the nasal cosinophilia
form of nonallergic rhinitis.

A patient who has allergic rhinitis and does not receive
adequate relief with topical corticosteroid plus antihista-
mine therapy may need systemic corticosteroid treatment and
immunotherapy.

An unusual adverse effect of intranasal corticosteroids is nasal
septal perforation. Spray canisters deliver a powerful jet of par-
ticulates, and a few patients have misdirected the jet to the nasal
septum. Instruction on correct nasal inhaler technique can help
in prevention.

Antil

Antihistamines antagonize the interaction of histamine with its
receptors. Histamine may be more causative of nasal itch and
sneezing than other mast cell mediators. These are the symp-
toms most often responsive to antihistamine therapy.

istamines and Other Treatments

Pseudoephedrine is the most common decongestant agent
in nonprescription drugs for treating cold symptoms and rhini-
tis and usually is the active decongestant agent in widely used
prescription agents. Phenylpropanolamine has been removed
from the market because of its association with hemorrhagic
stroke in women. Several prescription and nonprescription
combination agents combine an antihistamine and a deconges-
tant. Saline nasal rinses may provide symptomatic improvement
in patients with chronic rhinitis by helping to remove mucus
from the nares.

In men who are in middle age or are older, urinary retention
may be caused by antihistamines (principally the older drugs
that have anticholinergic effects) and decongestants. Although
there has been concern for years that decongestants may exacer-
bate hypertension because they are a-adrenergic agonists, a clin-
ically significant hypertensive response is rare in patients with
hypertension that is controlled medically.

Immunotherapy for Allergic Rhinitis

Until topical nasal glucocorticoid sprays were introduced,
allergen immunotherapy was considered first-line therapy for
allergic rhinitis when the relevant allergen was seasonal pollen
of grass, trees, or weeds. Immunotherapy became second-line
therapy after topical corticosteroids were introduced, because
immunotherapy requires a larger time commitment during the
build-up phase and carries a small risk of anaphylaxis due to the
immunotherapy injection itself. However, immunotherapy for
allergic rhinitis can be appropriate first-line therapy for selected
patients and is highly effective.

Immunotherapy is often reserved for patients who do not
receive satisfactory relief from intranasal corticosteroids or who
cannot tolerate antihistamines. Controlled trials have shown a
benefit for pollen, dust mite, and cat allergies and a variable ben-
cfit for mold allergy. Immunotherapy is not used for food allergy
or nonallergic rhinitis. Immunotherapy has also been shown to
decrease the prevalence of the development of asthma in child-
ren with allergic rhinitis and to decrease the onset of new aller-
gen sensitivities in those treated for a single allergen.

Environmental Modification

House Dust Mites

‘The home harbors the most substantial dust mite populations
in bedding, fabric-upholstered furniture (heavily used), and
carpeting over concrete (when concrete is in contact with
the ground). To decrease mite exposure, bedding (and some-
times, when practical, furniture cushions) should be encased
in mite-impermeable encasements. To some degree, encase-
ments also prevent infusion of water vapor into the bedding
matrix. These 2 factors, a mite barrier and decreased humid-
ity, combine to markedly decrease the amount of airborne
mite allergen. In contrast, recently marketed acaricides that
kill mites or denature their protein allergens have not proved
useful in the home. Measures for controlling dust mites are
listed in Box 1.2.
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Box 1.2 * Dust Mite Control

Encase bedding and pillows in mite-impermeable encasements
Wash sheets and pillowcases in hot water weekly

Remove carpeting from bedroom

Remove upholstered furniture from bedroom

Use a dehumidifier

Pollen

Air conditioning, which enables the home to remain tightly
closed, is the principal defense against pollinosis. Most masks
purchased at local pharmacies cannot exclude pollen particles
and are not worth the expense. Some masks can protect the
wearer from allergen exposure. These are industrial-quality
respirators designed specifically to pass rigorous testing by the
US Occupational Safety and Health Administration and the
National Institute for Occupational Safety and Health and to
meet certification requirements for excluding a wide spectrum
of particulates, including pollen and mold. These masks allow
wearers to mow the lawn and do yard work, which would be
intolerable otherwise because of sensitivity to pollen allergen. It
is important to shower and change clothes when entering the
home after spending substantial time outdoors during allergy
season.

V/ Decongestant nasal sprays—used long term, may

cause rebound congestion (thinitis medicamentosa)

 Immunotherapy—became second-line therapy for
allergic rhinitis after topical corticosteroids were
introduced

v/ Dust mite populations—greatest in bedding,
upholstered furniture, and carpeting over concrete

V/ Principal defense against pollinosis—air conditioning

Animal Dander

No measure for controlling animal dander can compare with
complete removal of the animal from the home. If complete
removal is not tenable, some partial measures must be consid-
ered. Recommendations include keeping the animal out of the
bedroom entirely and attempting to keep the animal in 1 arca
of the home. A high-efficiency particulate air (HEPA) room air
purifier should be placed in the bedroom. The person should
avoid close contact with the animal and should consider using
a mask when handling the animal or entering the room where
the animal is kept. Bathing cats about once every other week
may reduce the allergen load in the environment.

Box 1.3

Complications of Sinusitis

Meningitis
Subdural abscess
Extradural abscess
Orbital infection
Cellulitis

Cavernous sinus thrombosis

Sinusitis

Sinusitis is closely associated with edematous obstruction of the
sinus ostia (ostiomeatal complex). Poor drainage of the sinus
cavities predisposes to infection, particularly by microorgan-
isms that thrive in low-oxygen environments (eg, anacrobes).
In adults, Streptococcus pneumoniae, Haemophilus influenzae,
anacrobes, and viruses are common pathogens in cases of
sinusitis. In addition, Moraxella (Branhamella) catarrhalis is an
important pathogen in children.

Important clinical features of acute sinusitis are purulent
nasal discharge, tooth pain, cough, and poor response to decon-
gestants. Findings on paranasal sinus transillumination may be
abnormal.

Physicians should be aware of the complications of sinusitis,
which can be life threatening (Box 1.3). Untreated sinusitis may
lead to osteomyelitis, orbital and periorbital cellulitis, meningi-
tis, and brain abscess. Cavernous sinus thrombosis, an especially
serious complication, can lead to retrobulbar pain, extraocular
muscle paralysis, and blindness.

Mucormycosis can cause recurrent or persistent sinusitis
refractory to antibiotics. Allergic fungal sinusitis is character-
ized by persistent sinusitis, eosinophilia, increased total IgE
level, antifungal (usually Aspergillus) IgE antibodies, and fungal
colonization of the sinuses. Granulomatosis with polyangiitis
(Wegener), ciliary dyskinesia, and hypogammaglobulinemia
are medical conditions that can cause refractory sinusitis
(Box 1.4).

Box 1.4 © Causes of Persistent or Recurrent Sinusitis

Nasal polyposis

Mucormycosis

Allergic fungal sinusitis

Ciliary dyskinesia

Granulomatosis with polyangiitis (Wegener)
Hypogammaglobulinemia

‘Tumor
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Chronic Sinusitis

y dis-
case as opposed to an infectious discase. Although patients with
chronic sinusitis are predisposed to an acute sinus infection, an
infection is not the underlying cause of the chronic sinusitis.
Chronic noninfectious sinusitis is most often due to cosino-
philic inflammation of the sinus tissue with or without polyp
formation. Treatment consists primarily of topical and systemic
corticosteroids and saline irrigations. Some of these patients
may have aspirin sensitivity manifest in the development of
sinus or respiratory symptoms up to 3 hours after the use of
a idal anti-infl y medi In this patient
and leukotriene ists can

Chronic sinusitis is

{ primarily an i

group, aspirin
also be beneficial. Sinus surgery can be helpful but is not cur-
ative, given the recurrent inflammatory component of this
disease.

Persistent, refractory, and complicated sinusitis should be
evaluated by a specialist. Rhinoscopy and sinus CT are the pre-
ferred studies for identifying the extent of the disease in these
patients (Figure 1.1).

Amoxicillin (500 mg 3 times daily) or trimethoprim-
sulfamethoxazole (1 double-strength capsule twice daily) for 10
to 14 days is the treatment of choice for uncomplicated maxil-
lary sinusitis.

Plain radiography of the sinuses is less sensitive than CT
(using the coronal sectioning technique). CT shows greater

Figure 1.1. Sinusitis. Sinus computed tomogram shows opacifica-
tion of the osteomeatal complex on the lefi, subtotal opacification
of the right masillary sinus, and an air-fluid level in the left max-
illary antrum.

KEY FACT!

v/ Common sinusitis pathogens in adults—Streptococcus
i L ilus infl bésodnd

? ?

viruses

 Clinical features of acute sinusitis—purulent nasal
discharge, tooth pain, cough, and poor response to
decongestants

/ Chronic noninfectious sinusitis—usually due to

cosinophilic inflammation with or without polyps

v/ Amoxicillin or trimethoprim-sulfamethoxazole—
therapeutic choice for uncomplicated maxillary
sinusitis

detail about sinus mucosal surfaces, but CT usually is not
necessary in acute, uncomplicated sinusitis. CT is indicated,
however, for patients for whom a sinus operation is being con-
sidered and for those for whom standard treatment of sinusitis
fails. Yer, patients with extensive dental restorations that con-
tain metal may generate too much artifact for CT to be useful.
For these patients, magnetic resonance imaging techniques are
indicated.

Urticaria and Angioedema

Duration of Urticaria

‘The distinction between acute urticaria and chronic urticaria is
based on duration. If urticaria has been present for 6 wecks or
longer, it i called chronic urticaria.

Secondary Urticaria
In most patients, urticaria is simply a skin disease (chronic idio-
pathic urticaria). Many of these patients have an antibody that
interacts with their own IgE or IgE receptor and produces the
urticaria. Occasionally, urticaria is the presenting sign of more
serious internal disease. It can be a sign of lupus erythematosus
and other connective tissue diseases, particularly the “overlap”
syndromes that are more difficult to categorize. Thyroid dis-
case, malignancy (mainly of the gastrointestinal tract), lym-
phoproliferative diseases, and occult infection (particularly of
the intestines, gallbladder, and dentition) may be associated
with urticaria. Immune complex disease has been associated
with urticaria, usually with urticarial vasculitis; hepatitis B
virus has been identified as an antigen in cases of urticaria and
immune complex disease.

A common cause of acute urticaria and angioedema (other
than the idiopathic type) is drug or food allergy. However, drug
or food allergy usually does not cause chronic urticaria.
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Relationship Between Urticaria
and Angioedema

In common idiopathic urticaria, the hives last 2 to 18 hours,
and the lesions itch intensely because histamine is the primary
cause of wheal formation.

The pathophysiologic mechanism is similar for urticaria and
angioedema. The critical factor is the type of tissue in which
the capillary leak and mediaror release occur. Urticaria develops
when the capillary events are in the tissue wall of the skin, the
epidermis. Angioedema occurs when the capillary events affect
vessels in the loose connective tissuc of the deeper layers that
make up the dermis. Virtually all patients with common idio-
pathic urticaria also have angioedema at some point.

Hereditary Angioedema

Hereditary angioedema (HAE), a rare genetic condition due
to Cl esterase inhibitor dysfunction, is characterized by recur-
rent episodes of angioedema, typically without urticaria. The
duration, size, and location of individual swellings vary. Many
patients with HAE have also had symptoms resembling intesti-
nal obstruction. These symptoms usually resolve in 3 to 5 days.
HAE episodes may be related to local tissue trauma in a high
percentage of cases, with dental work often regarded as the classic
precipitating factor. The response to epinephrine is a useful dif-
ferential point: HAE lesions do not respond well to epinephrine.

If HAE is strongly suspected, the diagnosis can be proven
by appropriate measurement of complement factors (decreased
levels of C1 esterase inhibitor [quantitative and functional] and
C4 [also C2, during an episode of swelling]).

Treatment of Cl esterase inhibitor dysfunction includes
plasma-derived C1 esterase inhibitor given intravenously and the
bradykinin antagonists: ecallantide, which is a kallikrein inhib-
itor, and icatibant, which is a bradykinin receptor antagonist.

Physical Urticaria

Heat, light, cold, vibration, and trauma or pressure can cause
hives in susceptible persons. Obtaining an accurate history is the
only way of suspecting the diagnosis, which can be confirmed
by applying each of the stimuli to the patient’s skin. Heat can
be applied by placing coins soaked in hot water for a few min-
utes on the patient’s forearm. Cold can be applied with coins
kept in a freezer or with ice cubes. For vibration, a laboratory
vortex mixer or any common vibrator can be used. A pair of
sandbags connected by a strap can be draped over the patient to
create enough pressure to cause symptoms in those with delayed
pressure urticaria. Unlike most cases of common idiopathic
urticaria, in which the lesions affect essentially all skin surfaces,
many cases of physical urticaria seem to involve only certain
arcas of skin. Thus, results of challenges will be positive only in
the areas usually involved and will be negative in other areas.

Food Allergy in Chronic Urticaria

Food allergy almost never causes chronic urticaria, However,
urticaria (or angioedema or anaphylaxis) can be an acute man-
ifestation of true food allergy.

Histopathologic Features
of Chronic Urticaria

Chronic urticaria is characterized by mononuclear cell perivas-
cular cuffing around dermal capillaries, particularly involving
the capillary loops that interdigitate with the rete pegs of the
epidermis. Urticarial vasculitis shows the usual histologic fea-
tures of leukocytoclastic vasculitis.

Management of Urticaria

‘The patient history is of utmost importance for discovering the
2% to 10% of cases of chronic urticaria due to secondary causes.
A complete physical examination is needed, with particular atten-
tion paid to the skin (including testing for dermatographism) to
evaluate for the vasculitic nature of the lesions and to the liver,
lymph nodes, and mucous membranes. Laboratory testing need
not be exhaustive but may include the following: chest radiog-
raphy, a complete blood cell count with differential count (to
discover eosinophilia), measurement of liver enzymes, tests for
thyroid function and antibodies, erythrocyte sedimentation rate,
serum protein electrophoresis (in patients older than 50 years),
urinalysis, and stool examination for parasites. Allergy skin test-
ing is indicated only if the patient has an element in the history
suggestive of an allergic cause. However, patients with idiopathic
urticaria often have fixed ideas about an allergy causing their prob-
lem, and skin testing often helps to dissuade them of this idea.

Management of urticaria and angioedema consists of block-
ing histamine, beginning usually with nonsedating H, antago-
nists. The addition of leukotriene antagonists may be helpful.
‘The role of H, antagonists is unclear; they may help a small
percentage of patients. Doxepin, a tricyclic antidepressant, has
potent antihistamine effects and is useful. Omalizumab, a mono-
clonal antibody that blocks IgE, has received US Food and Drug
Administration approval for antihistamine treatment—resistant
chronic urticaria. Systemic corticosteroids can be administered
for acute urticaria and angioedema.

Anaphylaxis

‘There is no universally accepted clinical definition of anaphy-
laxis. The manifestations of anaphylaxis vary depending on
the severity and can include any combination of urticaria,
angioedema, flushing, pruritus, upper-airway obstruction,
lower-airway obstruction, diarrhea, nausea, vomiting, syn-
cope, hypotension, tachycardia, and dizziness. Approximately
90% of anaphylactic episodes include urticaria or angioedema.
A cellular and molecular definition of anaphylaxis is a general-
ized allergic reaction characterized by activated basophils and
mast cells releasing many mediators (preformed and newly syn-
thesized). The dominant mediators of acute anaphylaxis are his-
tamine and prostaglandin D,. The serum levels of tryptase peak
at 1 hour afer the onset of anaphylaxis and may stay elevated
for 5 hours. Physiologically, the hypotension of anaphylaxis is
caused by peripheral vasodilatation and not by impaired cardiac
contractility. Anaphylaxis is characterized by a hyperdynamic
state. For these reasons, anaphylaxis can be fatal in patients
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Box 1.5

Most Common Causes of Anaphylaxis

Foods (peanuts, tree nuts, fish, and shellfish)

Medications (antibiotics, neuromuscular blockers, and
anticonvulsants)

Insect stings (bee, fire ant, and vespid)
Latex

Aspirin and other nonsteroidal anti-inflammatory agents

with preexisting fixed vascular obstructive disease in whom a
decrease in perfusion pressure leads to a critical reduction in
flow (stroke) or patients in whom laryngeal edema develops
and completely occludes the airway.

“The most common causes of anaphylaxis are listed in Box
1.5. Most anaphylactic events occur within 1 hour, often within
minutes, after exposure to the offending agent.

Food Allergy

Clinical History

‘The clinical syndrome of food allergy may include the follow-
ing. Persons with high levels of sensitivity have tingling, itch-
ing, and a metallic taste in the mouth while the food is still
in the mouth. Within 15 minutes after the food is swallowed,
epigastric distress may occur. There may be nausea and, rarely,
vomiting. The person fecls abdominal cramping chiefly in the
periumbilical area (small-bowel phasc), and lower abdominal
cramping and watery diarrhea may occur. Urticaria or angio-
edema may occur in any distribution, or there may be only
itching of the palms and soles. With increasing clinical sensi-
tivity to the offending allergen, anaphylactic symptoms may
emerge, including tachycardia, hypotension, generalized flush-
ing, and alterations of consciousness.

In extremely sensitive persons, generalized flushing, hypoten-
sion, and tachycardia may occur before the other symptoms. Most
patients with a food allergy can identify the offending foods. The
diagnosis should be confirmed by skin testing or in vitro measure-
ment of allergen-specific IgE antibody. Items considered to be the
most common causes of food allergy are listed in Box 1.6.

Box 1.6 © Common Causes of Food Allergy

Eggs
Milk
Nuts
Peanuts
Shellfish
Soybeans
Wheat

Food-Related Anaphylaxis

Food-induced anaphylaxis is the same process as acute urticaria
or angioedema induced by food allergens, except that the reac-
tion is more severe in anaphylaxis. Relatively few foods are com-
monly involved in food-induced anaphylaxis; the main ones are
peanuts, shellfish, and nuts. Yet, any food has the potential to
cause anaphylaxis. In patients with latex allergy, food allergy
can develop to banana, avocado, kiwifruit, and other fruits.

KEY FACTS

ereditary angioedema—recurrent angioedema,
v Hereditary d t d
typically without urticaria

/ Heat, light, cold, vibration, and trauma or pressure—
can cause physical urticaria

/ Urticaria and angjoedema—are managed by blocking
histamine

V/ Food-induced anaphylaxis—same process but more
severe reaction than acute food-induced urticaria or
angioedema

Allergy Skin Testing in Food Allergy

Patients presenting with food-related symptoms may have food
allergy, food intolerance, irritable bowel syndrome, nonspecific
dyspepsia, or a nonallergic condition. A carcful and detailed
history on the nature of the “reaction,” the reproducibility of
the association of food and symptoms, and the timing of symp-
toms in relation to the ingestion of food can help the clinician
form a clinical impression.

In many cases, allergy skin tests to foods can be helpful. If the
results are negative (and the clinical suspicion for food allergy is
low), the patient can be reassured that food allergy is not the cause
of the symptoms. If the results are positive (and the clinical sus-
picion for food allergy is high), the patient should be counseled
about management of the food allergy. The patient should strictly
avoid the food and possible cross-reactive foods. These patients
should also be given an epinephrine kit for self-administration in
an emergency. Although some food allergies may be outgrown,
peanut, tree nut, fish, and shellfish allergies are typically lifelong.

If the diagnosis of food allergy is uncertain or the symptoms
are mild and nonspecific, oral food challenges may be helpful.
An open challenge is usually performed first. If the results are
negative, the diagnosis of food allergy is excluded. If the results
are positive but there is suspicion about the results, a blinded
placebo-controlled challenge test can be performed.

Stinging Insect Allergy

In patients clinically sensitive to Hymenoptera, reactions to a
sting can be either large local reactions or systemic, anaphylactic
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reactions. With a large local sting reaction, swelling at the sting
site may be dramatic, but there are no symptoms distant from
that site. Stings of the head, neck, and dorsum of the hands are
particularly prone to large local reactions.

Anaphylaxis caused by allergy to stinging insects is similar
to all other forms of anaphylaxis. Thus, the onset of anaphy-
laxis may be very rapid, often within 1 or 2 minutes. Pruritus of
the palms and soles is the most common initial manifestation.
Frequently, 1 or more of the following occur next: generalized
flushing, urticaria, angioedema, or hypotension. The reason for
attaching importance to whether a stinging insect reaction is a
large local one or a generalized reaction is that allergy skin testing
and allergen immunotherapy are recommended only for gener-
alized reactions. Patients who have a large local reaction are not
ac significantly increased risk for future anaphylaxis.

Bee and Vespid Allergy

Yellow jackets, wasps, and hornets are vespids, and their ven-
oms cross-react to a substantial degree. The venom of honey-
bees (family, Apidae) does not cross-react with that of vespids.
‘Thus, it usually is appropriate to conduct skin testing for allergy
to honeybee and to each of the vespids. In most cases, patients
will not be able to identify the causative stinging insect.

Allergy Testing

Patients who have had a generalized reaction need allergen
skin testing. Patients who have had a large local reaction to a
Hymenoptera sting do not need allergen skin testing because
they are not at significantly increased risk for future anaphylaxis.

In many cases, skin testing should be delayed for at least
1 month after a sting-induced generalized reaction, because tests
conducted closer to the time of the sting have a substantial risk of
false-negative results. Positive results that correlate with the clin-
ical history are sufficient evidence for considering Hymenoptera
venom immunotherapy.

Venom Immunotherapy

General indications for venom immunotherapy are listed in
Box 1.7. Patients must understand that after immunother-
apy is begun, the injection schedule must be maintained and
that immunotherapy itself has a small risk of allergic reaction.
Patients also need to understand that despite receiving allergy
immunotherapy, they must carry epinephrine when outdoors
because of the possibility (from 2% with vespid stings to 10%
with apid stings) that immunotherapy will not provide suitable

Box 1.7

Indications for Insect Venom Immunotherapy

History of mild, moderate, or severe anaphylaxis to a sting

Positive results on skin tests to the venom that was implicated
historically in the anaphylactic reaction

Urticaria distant from the site of the sting (adults only)

Box 1.8 * Dos and Don'ts for Patients With

Hypersensitivity to Insect Stings

Avoid looking or smelling like a flower
Avoid wearing flowered-print clothing

Avoid using cosmetics and fragrances, especially ones derived
from flowering plants

Never drink from a soft-drink can outdoors during the warm
‘months—a yellow jacket can land o7 or i the can while
you are not watching, go inside the can, and sting the
inside of your mouth (a dangerous plac for a sensitive
patient to be stung) when you take a drink

Never reach into a mailbox without first looking inside it

Never go barefoot

Always look at the underside of picnic table benches and park
benches before sitting down

protection. Most, but not all, patients can safely discontinue
venom immunotherapy after 5 years of treatment.

Avoidance

‘The warnings that every patient with stinging insect hypersen-
sitivity should receive are listed in Box 1.8. A patient’s specific
circumstances may require additions o this list. Also, patients
need to know how to use self-injectable cpinephrine. Many
patients wear an anaphylaxis identification bracelet.

Drug Allergy

Drug Allergy Not Involving IgE
or Immediate-Type Reactions

Patients with drug allergy not involving IgE or immediate-type
reactions have negative results on skin prick and intradermal
testing.

Stevens-Johnson Syndrome

Stevens-Johnson syndrome is a bullous skin and mucosal reac-
tion; very large blisters appear over much of the skin surface, in the
mouth, and along the gastrointestinal tract. Because of the propen-
sity of the blisters to break down and become infected, the reaction
often is life-threatening. Treatment consists of stopping use of the
drug that causes the reaction, giving corticosteroids systemically,
and providing supportive care. The patients are often treated in
burn units. Penicillin, sulfonamides, barbiturates, diphenylhydan-
toin, warfarin, and phenothiazines are well-known causes. A drug-
induced Stevens-Johnson reaction is an absolute contraindication
to administering the causative drug to the patient in the future.
‘The mortality rate is approximately 5% to 10%.

Toxic Epidermal Necrolysis
Clinically, toxic epidermal necrolysis is almost indistinguishable
from Stevens-Johnson syndrome. In general, Stevens-Johnson
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syndrome involves 10% or less of the skin and toxic epidermal
necrolysis involves more than 30%. Histologically, the cleavage
plane for the blisters is deeper than in Stevens-Johnson syn-
drome. The cleavage plane is at the basement membrane of
the epidermis, so even the basal cell layer is lost. This makes
toxic epidermal necrolysis even more devastating than Stevens-
Johnson syndrome because healing occurs with much scarring.
Often, healing cannot be accomplished without skin grafting,
so the mortality rate can be as high as 90% in more severe cases.
Patients with toxic epidermal necrolysis should always be cared
for in a burn unit because of full-thickness damage over 80%
1 90% of the skin.

KEY FACTS

/ Venoms—of vespids (cg, yellow jackets, wasps,
hornets) cross-react; of vespid and honeybee do not
cross-react

V/ Patients with stinging insect allergy—need to know
how to use self-injectable epinephrine

V/ Stevens-Johnson syndrome—very large blisters on the
skin, in the mouth, and along the gastrointestinal tract

/ Toxic epidermal necrolysis and Stevens-Johnson
syndrome—are almost indistinguishable clinically

Morbilliform Skin Reaction

Morbilliform skin reaction is the most common dermarologic
manifestation of a drug reaction. It is an immune-mediated
drug rash without IgE involvement, manifested by a macular-
papular exanthem. The rash can be accompanied by pruri-
tus but has no other systemic symptoms. It typically occurs
more than 5 days after the use of a medication was begun.
Morbilliform skin reaction is not associated with anaphylaxis
or other serious sequelae.

Ampicillin-Mononucleosis Rash
Ampicillin-mononucleosis rash is a distinctive drug rash that
occurs when ampicillin is given to an acutely ill, febrile patient
who has mononucleosis. The rash is papular, nonpruritic, and
rose colored. Tt occurs usually on the abdomen and feels gran-
ular when fingers brush lightly over the surface of the involved
skin. It is not known why the rash is specific for ampicillin
and mononucleosis. This rash does not predispose to allergy to
penicillin.

Key Definition

Ampicillin-mononucleosis rash: unique drug rash
that occurs when ampicillin is given to an acutely ill,
febrile patient who has mononucleosis.

Fixed Drug Eruptions

Fixed drug eruptions are red to red-brown macules that appear
on a certain area of the patient’s skin; any part of the body
can be affected. The macules do not itch or have other signs of
inflammation, although fever is associated with their appear-
ance in a few patients. The unique aspect of this phenomenon
is that if a patient is given the same drug in the future, the
rash develops in exactly the same skin areas. Resolution of the
macules often includes postinflammatory hyperpigmentation.
Except for cosmetic problems due to skin discoloration, the
phenomenon does not seem serious. Antibiotics and sulfon-
amides are the most frequently recognized causes.

Erythema Nodosum
Erythema nodosum is a characteristic rash of red nodules about
the size of a quarter, usually nonpruritic and appearing only
over the anterior aspects of the lower legs. Histopathologically,
the nodules are plaques of infiltrating mononuclear cells.
Erythema nodosum is associated with several connective tissue
diseases, viral infections, and drug allergy.

Contact Dermatitis
Contact dermatitis can occur with various drugs. Commonly, it
is a form of drug allergy that is an occupational disease in med-
ical or health care workers. In some patients receiving topical
drugs, allergy develops to the drug or to various elements in its
pharmaceutical formulation (cg, fillers, stabilizers, antibacteri-
als, emulsifiers). Contact dermatitis is a manifestation of type IV
hypersensitivity. Clinically, it appears as an area of reddening on
the skin that progresses to a granular, weeping eczematous erup-
tion with some dermal thickening; the surrounding skin has a
plaquelike quality.

When patients are receiving treatment for dermatitis and con-
tact hypersensitivity develops to corticosteroids or other drugs
used in the treatment, a particularly difficult diagnostic problem
arises unless the physician is alert to this possibility. When con-
tact hypersensitivity to a drug occurs, it does not increase the
probability of acute type I hypersensitivity and is not associated
with serious exfoliative syndromes. However, exquisite cutane-
ous sensitivity of this type can develop to a degree that almost
no avoidance technique in the workplace completely eliminates
dermatitis; even protective gloves are only partly helpful. Thus, it
can be occupationally disabling.

Drug Allergy Involving IgE or
Immediate-Type Reactions

Penicillin Allergy
Penicillin can cause anaphylaxis in sensitive persons. Penicillin
allergy is an IgE-mediated process that can be evaluated with
skin testing to the major and minor determinants of penicillin.

Penicillin skin tests can be helpful in determining whether
it is safe to administer penicillin to a patient with suspected
penicillin allergy. About 85% of patients who give a history of
penicillin allergy have negative results of skin tests to the major
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