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The phenomenon of anaphylaxis
was discovered by Portier and
Richet in 1903.[1,2] They
injected dogs with toxins from sea
anemone with the intent of generating
protective antibodies. Unexpectedly,
they found that certain dogs became
ill with a rapid heartbeat and collapse.
Because this syndrome was the pre-
cise opposite of protection or prophy-
laxis, they termed it anaphylaxis.
Subsequent investigations have
shown that anaphylaxis is an im-
munologically mediated event, most
commonly associated with produc-
tion of IgE antibodies in humans.[3]
Animal models have shown that
both IgE and IgG antibody classe
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ABSTRACT
Anaphylaxis is currently classified as an immunologically triggered

resp with r that are IgE-mediated and reactions that are
not IgE-mediated. This i) logically mediated ph can
result in various clinical manife ludi) decreased blood

pressure, generalized skin inflammation, such as hives and pruritus,
and respiratory symptoms, such as wheezing or bronchospasm. The
severity of anaphylaxis can range from a mild allergic reaction to a

ially fatal anaphylactic shock. Numerous causative agents trig-
ger anaphylactic reactwns, and some of the best described include food
and bee sting allergens. Monoclonal antibodies, which are increas-
ingly used in the treatment of various malignances, also can cause
anaphylaxis. In this review, the mechanisms governing anaphylaxis
along with treatment strategies are reviewed. Diagnostic aids for ana-
phylaxis are also discussed. Increased awareness of the mechanisms,

can trigger anaphylaxis. Mast cells
and basophils possess the high affin-
ity IgE receptor, FceR1, and release
mediators of anaphylaxis, including
histamine, tryptase, carboxypeptidase
A, prostaglandin D2, leukotrienes,
and platelet-activating factor (PAF)
following activation.[4]

Anaphylaxis is a serious and im-
pressive immunologic reaction with
an abrupt, and often unexpected,
onset and potentially rapid, fatal
outcome if untreated.

Characteristics of Anaphylaxis

A review of 1,865 patients com-
piled the approximate frequency of
the symptoms and signs characteristic
of anaphylaxis (Table 1).[5] Cutane-
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5 and tr t of anaphylaxis can aid caregivers to make
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informed decisions when new agents, such as monoclonal antibodies,

are introduced into the clinic.

ous findings were most frequent,
and 90% of patients undergoing
an anaphylactic reaction showed
skin changes such as urticaria, an-
gioedema, flushing, and pruritus.
Circulatory symptoms, such as diz-
ziness, syncope, and hypotension,
were experienced by 30% to 35% of
patients, and these were clearly the
most alarming, since they signaled
impending circulatory collapse.

Diagnosis of Anaphylaxis

An expert panel of clinicians and
investigators concerned with im-
mediate hypersensitivity reactions
proposed criteria for the diagnosis of
anaphylaxis (Table 2).[6] These crite-

ria include an acute onset of illness,
within minutes to hours, associated
skin or mucosal involvement with
hives, pruritus, or flushing, and either
respiratory symptoms, such as dys-
pnea, wheezing, or bronchospasm,
or a circulatory component with re-
duced blood pressure. Specifically, a
systolic blood pressure of 90 mm Hg
or less, or a 30% decrease in systolic
blood pressure, qualifies as a criterion
for the diagnosis of anaphylaxis.

Criteria for Grading t

Severity of Anaphylaxis

Recently, criteria for grading the
severity of anaphylaxis have also
been utilized.[7,8] These criteria

SUPPLEMENT « FEBRUARY 2009 « ONCOLOGY

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




Table 1

The Frequency of Signs and Symptoms of Anaphylaxis®

Signs and Symptoms Frequency
Cutaneous 90%
Urticaria and angioedema 85%-90%
Flushing 45%-50%
Pruritus without skin lesions 2%-5%
Respiratory 40%-60%
Dyspnea, wheeze 45%-50%
Upper airway angioedema 50%-60%
Rhinitis 15%-20%
Circulatory (dizziness, syncope, hypotension) 30%-35%

Abdominal (nausea, vomiting, diarrhea, cramping pain) 25%-30%
Miscellaneous

Headache 5%-8%
Substernal pain 4%-6%
Seizure 1%-6%

“Based on a review of 1,865 patients.[5]

Table 2

Proposed Clinical Criteria for Anaphylaxis
Anaphylaxis is highly likely when any 1 of the following 3 sets of
criteria is fulfilled:

1. Acute onset of an illness (minutes to hours) with involvement of skin/mucous mem-
branes (eg, hives, generalized itch/flush, swollen lips/tongue/uvula) and at least one of
the following:

a. Respiratory compromise (eg, dyspnea, wheeze/bronchospasm, stridor, reduced
peak expiratory flow, hypoxemia)

b. Reduced blood pressure or associated symptoms of end-organ dysfunction (eg,
hypotonia [collapse], syncope, incontinence)
2. Two or more of the following that occur rapidly after exposure to a likely allergen for
that patient (minutes to several hours):

a. Involvement of skin/mucous membranes (eg, generalized hives, itch/flush, swol-
len lips/tongue/uvula)

b. Respiratory compromise (eg, dyspnea, wheeze/bronchospasm, stridor, reduced
peak expiratory flow, hypoxemia)

c. Reduced blood pressure or associated symptoms (eg, hypotonia [collapse], syn-
cope, incontinence)
d. Persistent gastrointestinal symptoms (eg, crampy abdominal pain, vomiting)

3. Reduced blood pressure after exposure to known allergen for that patient (minutes
to several hours). Adults: systolic blood pressure of < 90 mm Hg or > 30% decrease
from that person’s baseline.

*Caution: These criteria are with “classic” is. Other may also
indicate anaphylaxis (eg, flushing; sudden hypotension only in a patient without evidence of allergen
exposure, or with a classic presentation and a nonallergic cause, such as exercise). Conversely, cli-
nicians need to remember the potential for false-positive symptoms or signs (eg, difficulty breathing
from panic, and faintness from vasovagal episode).

Reproduced and modified with permission from Sampson.[6]
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specify three categories:

¢ Grade 1: acute allergic reaction

¢ Grade 2: mild to moderate

anaphylaxis

¢ Grade 3: severe anaphylaxis

Patients with an acute allergic reaction
(grade 1 anaphylaxis) only have cutane-
ous and upper respiratory tract findings,
such as generalized skin lesions, pruritus,
rhinitis/conjunctivitis, urticaria, local
edema, and angioedema, without any
systemic symptoms or signs or evidence
of other organ involvement.

Patients with mild to moderate
anaphylaxis (grade 2) have evidence
of grade 1 anaphylaxis and respira-
tory, cardiovascular, gastrointestinal,
or neurologic features. The additional
features include shortness of breath or
dyspnea, wheeze, hoarseness, and nau-
sea or vomiting with associated physi-
cal findings, such as bronchospasm,
but with systolic blood pressure
greater than 90 mm Hg, respiratory
rate less than 25/min, and a normal
Glasgow Coma Scale score.

Patients with severe anaphylaxis
(grade 3) present with the findings
listed for grade 2 and potentially
life-threatening symptoms or signs.
These include one or more of the
following:

® Loss of consciousness, syncope,

dizziness, or lightheadedness
at any time

® Systolic blood pressure less

than 90 mm Hg, Glasgow
Coma Scale score less than 15
(related to cardiovascular
system collapse and/or neuro-
logic dysfunction from
hypoperfusion, hypoxia)

* Dyspnea, wheeze, hoarseness,

or bronchospasm

® Stridor, cyanosis, laryngeal

edema, or a respiratory rate
> 25/min

Manifestations of anaphylaxis
involving the cutaneous, gastroin-
testinal, and respiratory organs tend
to worsen with each grade and have
implications for treatment and life
support. Thus, grade 1 anaphylaxis is
characterized by involvement of only
the skin, mucous membranes, and/or
upper airway, whereas grade 2 or mild
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to moderate anaphylaxis is character-
ized by the same findings as grade 1
plus involvement of another organ sys-
tem. Grade 3 or severe anaphylaxis is
defined as the same features for grade
2 plus severe life-threatening respira-
tory or cardiovascular signs.

of Anaphylaxis

Previously, anaphylaxis had been
separated into categories such as true
anaphylaxis and anaphylactoid reac-
tions.[6] Anaphylactoid reactions were
defined as similar to those of anaphylax-
is, but triggered by non-IgE mechanisms,
such as reactions to nonsteroidal anti-in-
flammatory drugs, including aspirin and
ibuprofen, reactions to radiocontrast dye
exposure, and exercise. More recently,
anaphylaxis has been classified as immu-
nologically mediated with subcategories
of those reactions that are IgE-mediated
and those that are not.[6]

Various agents stimulate IgE anti-
bodies and cause IgE-mediated anaphy-
laxis. These include exposures primarily
through ingestion, injection, or sting.
Foods are common anaphylaxis-induc-
ing agents, including peanuts, tree nuts,
shellfish, milk, eggs, fish, soy, sesame
seeds, and wheat in children, and shell-
fish in adults.[3] Approximately 3% of
young children are allergic to milk[9]
and approximately 2% of adults are
sensitive to shellfish.[10]

Virtually any oral or injection
medication may provoke an anaphy-
lactic reaction, including injections of
allergen employed in immunotherapy
for the treatment of allergic respiratory
disease.[11] An example of anaphylaxis
mediated by IgG antibodies are transfu-
sion reactions in patients deficient in IgA
who have IgG antibodies to IgA.[12] Al-
though the mechanism of anaphylaxis in
IgA-deficient patients has not been thor-
oughly studied, it seems most likely that
formation of immune complexes with
fixation of complement and generation
of anaphylatoxin are important.[13]

Mechanisms of Anaphylaxis and

Ilustre verii

Anaphylaxis may occur as an abrupt
event during the course of other thera-
pies; it has been examined systemati-
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Figure 1: Severe Anaphylaxis Following an Insect Sting in Patient 1—The
sting is indicated on the abscissa. Blood pressure is shown by the ® and the
pulse rate by the x. Epinephrine 0.5 mg (B) was administered subcutaneously at
approximately the 5-min mark. Reproduced, with permission, from Smith.[14]
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Figure 2: Severe Anaphylaxis Following an Insect Sting in Patient 2—The
time of the sting is indicated on the abscissa. Blood pressure is shown by the
@ and the pulse rate by the x. Each B denotes IV administration of 4-5 mL of
1:10,000 epinephrine (0.4-0.5 mg) as a bolus over 10 to 15 seconds. The A
denotes the start of a 2-minute infusion of norepinephrine. Reproduced, with
permission, from Smith.[14]

cally in only a few human studies. Two
of these were investigations of venom
immunotherapy—one conducted
at Johns Hopkins University on the
physiologic manifestations of ana-
phylaxis to stinging insects,[14] and
the other in Australia on ant venom
anaphylaxis.[15]

The study at Johns Hopkins showed
the effectiveness of venom immuno-
therapy for the treatment of systemic
allergic reactions to insect stings as
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judged by protection from a deliber-
ate sting.[16] Patients in this study
were divided into three categories:
one group was treated with placebo,
the second with immunization using
whole insect body extracts, and a
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Figure 3: Mean Systemic Blood
Pressure and Serum Plasma His-
tamine Levels in 3 Patients With
Severe Anaphylaxis—Histamine
(ng/mL) is shown by the ® and mean
blood pressure by the A. Reproduced,
with permission, from Smith.[14]

third with insect venom. At the end
of the treatment protocol, all patients
were subjected to an insect sting. The
patients treated with venom were pro-
tected against allergic reactions after
sting challenge, and this therapy was
remarkably superior to placebo and
whole-body extract treatment. In this
study, 7 of 12 placebo patients and
7 of 11 whole-body extract—treated
patients experienced systemic allergic
reactions whereas only 1 of 18 patients
immunized with venom experienced
an acute allergic reaction.[16] Reac-
tions after sting challenge in the 14
patients from the placebo and whole
insect body extract—treated groups
included urticaria in 11 patients and
systemic anaphylaxis in 3 patients.
The courses of the reactions in
two of the three patients with severe
anaphylaxis from the Johns Hopkins
immunotherapy study are shown in
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the manuscript for submission.

Figures 1 and 2.[14] Following the
sting, patient 1 (Figure 1) complained
of dizziness and nausea, and his systolic
blood pressure sharply decreased from
a baseline value of 140 mm Hg to ap-
proximately 60 mm Hg at 4 minutes.
Placing the patient in the Trendelen-
burg position did not affect his blood
pressure, but subcutaneous adminis-
tration of epinephrine was associated
with a return to baseline blood pressure
during the next 2 to 3 minutes.

Figure 2 shows the course of ana-
phylaxis in a second, more severely
afflicted patient.[14] No cutaneous
manifestations were observed. Treat-
ment was begun with a rapid infusion
of physiologic saline and plasma
protein fraction (human) 5%, USP
(Plasmanate) immediately followed
by intravenous administration of 0.5
mg epinephrine. Intravenous treatment
with one unit of Plasmanate, 1 liter
of saline, and a total of 2 mg of epi-
nephrine did not effect improvement
in the mean arterial pressure or pulse
pressure during the initial 24 minutes.
Subsequently, brief 1- to 2-minute
rises in blood pressure occurred, as-
sociated with bolus administration
of intravenous epinephrine. At 38
minutes, the mean arterial pressure
was still 37 mm Hg, and a 2-minute
infusion of norepinephrine was ad-
ministered followed by a rise in blood
pressure to 100/45 mm Hg. Thereafter,
the arterial pressure continued to rise,
but neither it nor the pulse rate had
returned to baseline levels during the
first 90 minutes of anaphylaxis.

Although the patient denied chest
pain, a 12-lead electrocardiogram
revealed ST segment depression in
leads 2, 3, and aVF. Frequent episodes
of vomiting occurred during shock,
usually associated with epinephrine
injections. Although no obvious respi-
ratory symptoms, such as tachypnea
or wheezing, were observed, the PaO,
fell to 52 mm Hg during the anaphy-
lactic reaction and only returned to
86 mm Hg 2 hours after the onset of
anaphylaxis and its treatment. The
total fluid and epinephrine therapy
administered consisted of 875 mL of
Plasmanate (100 mL of Plasmanate
contains 5 g of plasma protein, 88%
albumin), 1.5 liters of normal saline,
and 3.5 mg of epinephrine.
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Patients 2 and 3 showed evidence
of intravascular coagulation with de-
creases of factor V, factor VIII, and
fibrinogen. These findings indicate
that the clotting system is activated
during severe anaphylaxis and have
implications for the treatment of pro-
longed anaphylactic reactions.

Measurements of plasma histamine
during anaphylaxis are shown in
Figure 3.[14] The plasma histamine
levels in normal individuals were less
than 2 ng/mL, whereas in patients
experiencing any insect sting with
no symptoms or with only urticarial
reactions, plasma histamine levels
were 2 to 3 ng/mL. Figure 3 shows that
plasma histamine levels were dramati-
cally increased in the three patients
experiencing severe anaphylaxis and
appeared to correlate with the severity
of the anaphylactic reaction.

For example, patient 1, with the
mildest of the reactions, had a plasma
histamine level of approximately 15
ng/mL, whereas patient 3 with the
most severe anaphylactic reaction had
a level of approximately 140 ng/mL.
Note further that the levels of hista-
mine in the patient with the most severe
anaphylaxis were still approximately
80 ng/mL at 30 minutes and remained
increased for at least 40 minutes.[14]

The Johns Hopkins study of severe
anaphylaxis was conducted on a rela-
tively small number of patients and
without a defined clinical management
protocol. The Australian study on ant
sting anaphylaxis analyzed venom im-
munotherapy in patients with a history
of systemic reactions to Myrmecia pi-
losula, the jack jumper ant responsible
for 90% of ant venom anaphylaxis in
southeastern Australia.[17] This study
showed that venom immunotherapy
is highly effective for the prevention
of ant venom anaphylaxis. Allergic
patients receiving venom immunother-
apy were protected from reactions fol-
lowing a deliberate sting. None of the
23 patients had reactions. In contrast,
21 of 29 patients receiving placebo ex-
perienced reactions of varying severity
but not hypotension, and 8 reactions
were associated with hypotension, and
thus severe anaphylaxis.

This study prospectively evaluated
treatment of anaphylaxis with intrave-
nous adrenaline (epinephrine) and vol-
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ume resuscitation.[15] Figure 4 shows
the course and treatment of anaphylaxis
in two patients. Patient 2 developed sud-
den visual loss, severe headache, and
hypotension about 4 minutes after the
sting challenge. Despite rapid infusion
of 2 liters of normal saline over 5 min-
utes and adrenaline infusion (10 pg/mL,
5-15 pg/min), progressive bradycardia
occurred and was treated with atropine
600 pg intravenously. The patient
gradually improved over the following
5 to 10 minutes (Figure 4).

Patient 3 complained of a “‘lump in
the throat’” about 20 minutes after the
sting challenge, followed 3 minutes
later by unconsciousness, agonal respi-
rations, and absent pulses. Adrenaline
and saline infusions and atropine effec-
tively restored normal vital signs. One
hour after initiation of treatment, the
adrenaline infusion was stopped; how-
ever, florid erythema developed with a
fall in blood pressure and therapy was
resumed. The patient subsequently
recovered uneventfully.[15]
Treatment of Anaphylaxi

The essentials of anaphylaxis treat-
ment have recently been reviewed

Case 3

-5 0 5 10 15
Time after sting (min)

—o— Heart rate

—
£C: BPdia AR

BP-sys S
% BP-mean A +F Adrendline and fluid infusions started

20 25 30 35 40
First syh\ploms

Atropine 600 ug IV

Figure 4: Anaphylaxis Treatment With IV Adrenaline (Epinephrine), Volume
Resuscitation, and Oxygen Administration—Adrenaline at 1 mg in 100 mL
(1:100,000, 10 pg/mL) was infused at 30 to 100 mL/h (5—15 pg/min), according to
reaction severity, with titration up or down depending on response and side effects.
Tachycardia, tremor, and pallor in the presence of a normal or raised blood pressure
signify possible adrenaline toxicity and dictate a reduction in infusion rate. Normal
saline (1,000 mL under pressure) is infused over 1 to 3 minutes and repeated as
necessary. High flow oxygen, 15 L/min, was given by face mask if SpO, < 92 or
systolic blood pressure < 90 mm Hg. Atropine at 600 pg IV was injected as indicated

[5,6,18] and are summarized in Table 3.
Patients experiencing an acute anaphy-
lactic reaction may say they feel odd or
uncomfortable, or express a need to uri-
nate or defecate. Such relatively nonspe-
cific symptoms should be taken seriously
and the patient evaluated by measuring

blood pressure and pulse rate.

Once anaphylaxis is suspected, the
patient’s airway, breathing, circulation,
and level of consciousness should be
assessed. If blood pressure is depressed,
the patient should immediately be placed
in the Trendelenburg position and an in-
jection of epinephrine given intramuscu-
larly into the lateral thigh muscle (vastus
lateralis). A study of epinephrine plasma
levels following intramuscular injection
into the arm and into the leg compared
to subcutaneous injection demonstrated
the importance of injecting epinephrine
into the lateral thigh muscle.[19] The
typical dose of epinephrine is 0.3 mg and
can be repeated every 5 to 15 minutes.
While administration of intramuscular
epinephrine will be sufficient treatment
for many patients with anaphylaxis,
failure of a prompt response should be

by ATR in the figure. Reproduced, with permission, from Brown.[15]

quickly followed by establishing IV ac-
cess for administration of normal saline
and epinephrine.

For intravenous epinephrine ad-
ministration, a concentration of 10
pg/mL (1:100,000), given by infusion
and titrating the dose depending on the
response and side effects, is the recom-
mended treatment.[ 18] Figure 2 shows
the need for frequent bolus dosing with
intravenous epinephrine in patients
with serious anaphylaxis. The use of
continuous infusion provides the ability
to titrate administration according to
need (see legend to Figure 4). Normal
saline should be given promptly, and
rapid infusion of 1,000 mL over 1 to
3 minutes is recommended, repeating

this dose as needed. Oxygen should
be administered because of the known
occurrence of hypoxia.

Studies in anesthetized ragweed-
sensitized dogs showed that epinephrine
treatments by subcutaneous, intra-
muscular, and intravenous bolus were
ineffective in preventing cardiovascular
collapse. In contrast, a titrated intra-
venous infusion produced a sustained
improvement.[20] It is important to
keep in mind that overtreatment with
epinephrine can lead to serious epineph-
rine toxicity, as manifested by tachycar-
dia, hypertension, and the possibility of
myocardial infarction and stroke.

The treatments discussed above
and summarized in Table 3 are the
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Table 3

Treatment of Anaphylaxis: Primary Therapies

1. Assessment and maintenance of airway, breathing, and circulation
2. Positioning with lower extremities elevated (Trendelenburg position)

3. Epinephrine: treatment of choice for anaphylaxis

a. Intramuscular injection (1 mg/mL, 1:1,000 dilution) into lateral thigh (vastus
lateralis), 0.2 to 0.5 mg every 5 min (more frequently if deemed necessary)

b. Intravenous infusion (10 pg/mL, 1:100,000 dilution administered at a rate of
30-100 mL/h and titrated according to reaction severity)

4. Fluids (note that up to 50% of blood volume may extravasate in the first 10 min)
a. Saline physiologic; may need 1-2 L in the first 5 min of attack

b. Plasma proteins
5. Oxygen administration at 15 L/min

6. Atropine administration in patients with bradycardia

7. Vasopressors by intravenous administration, such as norepinephrine or metaraminol,
for hypotension resistant to volume replacement and epinephrine administration

8. Glucagon infusion (1-5 mg administered intravenously over 5 min) when concomitant
beta-adrenergic blocking agents complicate treatment

critical elements of therapy. Other
therapies, such as atropine administra-
tion, should be reserved for patients
with bradycardia.[15] Therapies such
as administration of antihistamines,
including both blockers of the H, re-
ceptor and H, histamine receptors can
be considered, although anaphylaxis is
dependent on numerous mediators that
are not affected by these medications.
Administration of glucocorticoids is
not a critical aspect of the treatment of
anaphylaxis and should be considered
only after all of the therapies described
in Table 3 have been implemented.
Patients receiving beta-blockers
have shown increased severity of
anaphylaxis or resistance to treatment.
Should a patient experiencing anaphy-
laxis also be taking beta-blockers, one
should contemplate administration of
glucagon, which is considered to ac-
tivate adenylate cyclase independent
of the beta receptor.[5] Patients taking
glucagon may vomit, so precautions for
protecting the airway should be taken.

Biphasic Anaphylactic Reactions

After treatment of the acute anaphy-
lactic reaction, an observation period of
at least 4 to 6 hours is recommended for
mild to moderate reactions. For serious
reactions, one should consider a more

prolonged observation or hospitaliza-
tion. The rationale for the prolonged
observation is the occurrence of persist-
ing manifestations of anaphylaxis once
the effects of epinephrine have worn
off. Another concern is a biphasic reac-
tion. A biphasic anaphylactic reaction
is any reaction occurring after complete
resolution of immediate symptoms.
Various series have shown frequen-
cies of biphasic reactions ranging from
3% to 20%.[6] Currently, no reliable
clinical indicators identify patients at
risk from a biphasic reaction, although
a biphasic reaction may be more likely
after an initial severe reaction and pos-
sibly more likely when epinephrine
administration has been delayed.[21]
The majority of the delayed reactions
are mild and present with essentially the
same features as the immediate reaction.
The literature shows that delayed reac-
tions have occurred within 24 hours.
Patients at risk for a biphasic reaction or
a delayed anaphylactic reaction should
carry personal epinephrine injection
devices and be instructed in their use.

Diagnostic Aids

Biochemical mediators of anaphy-
laxis—including histamine, tryptase,
carboxypeptidase A, prostaglandin
D2, leukotrienes, and PAF—are

12 ONCOLOGY * VOLUME 23 « NUMBER 2 + SUPPLEMENT
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released during the degranulation of
mast cells and basophils.[4] As noted
in Figure 3, measurement of plasma
histamine is useful to gauge the sever-
ity of anaphylaxis.

Similarly, measurement of serum
tryptase should be performed in pa-
tients experiencing anaphylaxis.[22]
Figure 3 shows how rapidly plasma
histamine increases. In contrast, se-
rum tryptase levels peak at 60 to 90
minutes after onset and can persist
up to 6 hours. A recent study shows
that PAF (platelet-activating factor)
is released during anaphylaxis (see
Figure 2 in the article by Drs. Chung
and O’Neil that begins on page 14 of
this supplement),[8] and PAF serum
levels rise with increasing severity of
anaphylaxis. The level of PAF is likely
dependent not only on release from
producing cells, but also on the rate
of degradation. PAF acetyl hydrolase
degrades PAF, and levels of PAF ace-
tyl hydrolase were strikingly lower in
patients with fatal peanut anaphylaxis,
suggesting that patients who are most
susceptible to anaphylaxis may have
reduced levels of this enzyme.

All of the diagnostic aids for
anaphylaxis require storing of serum
or plasma for subsequent analyses,
and these results are valuable only in
retrospect. Therefore, the physician
treating acute anaphylaxis has no im-
mediate laboratory gauge of severity,
save possibly measurement of the
hematocrit. An elevated hematocrit
would alert the treating physician that
significant percentages of total blood
volume had been lost through the
dilated vasculature.

Anaphylaxis and Other
Hypersensitivity Reactions

wing Administration o,
Monoclonal Antibodies for
Treatment of Malignant Disease

Recent information suggests that
increasing use of monoclonal anti-
bodies to target cancer is associated
with a considerable number of severe
infusion reactions[23] that are disrup-
tive of patient care.[24] In the case of
cetuximab (Erbitux), a high preva-
lence of hypersensitivity reactions has
been reported.[25] These reactions
are reportedly due to IgE antibodies
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to cetuximab and, specifically, to
galactose-a-1,3-galactose present
on the recombinant cetuximab.[26]
Therefore, oncologists should become
knowledgeable regarding the patho-
physiology as well as the treatments
and diagnostic aids for anaphylaxis
summarized herein.

If anaphylaxis develops in a patient
receiving medication, administration
of the medication should be imme-
diately stopped, and the intravenous
line utilized for treatment following
the recommendations summarized in
Table 3. It is imperative that centers
administering monoclonal antibodies
have the medications and equipment
needed for the treatment of severe ana-
phylaxis. Further, multicenter trials of
new monoclonal antibodies should in-
clude appropriate studies to investigate
anaphylaxis and to characterize the
pathophysiology of these reactions.
A report on reactions to cetuximab
recently published in the New England
Journal of Medicine by Chung and
colleagues elegantly illustrates the
information that it is possible to glean
from such investigations.[26]

Recently a patient suffered fatal
angioedema following panitumumab
administration (personal communi-
cation, Dr. Volker Wagner, Amgen,
Inc). The reaction occurred after the
fourth panitumumab administration in
a 71-year-old female with a history of
locally recurrent and metastatic squa-
mous cell carcinoma of the tongue.
The patient had experienced an epi-
sode of angioedema approximately 6
days following the third panitumumab
dose, and angioedema was initially
attributed to an antibiotic reaction.
However, approximately 2 days after
the fourth exposure to panitumumab,
facial swelling reoccurred. She was
hospitalized and developed progres-
sive respiratory distress; intubation
was declined, and she died the follow-
ing morning.

This is the first report of such a
reaction to panitumumab. The nature
of this apparent hypersensitivity reac-
tion is obscure. It occurred too late to
be attributed to anaphylaxis but could
be an atypical late-phase reaction;

an Arthus reaction or a reaction to
products of necrotic tumor cells are
other possibilities. Nonetheless, this
event signals the need for caution
about potential delayed hypersensi-
tivity reactions in the administration
of panitumumab and the need for
investigation of such reactions to
establish a mechanism.

Note added in proof: Kemp et al, in a state-
ment for the World Allergy Organization,
stress the importance of using epinephrine
for the treatment of anaphylaxis and believe
that presently epinephrine is underutilized
and that most of the reasons proposed
to withhold its use are flawed (Kemp SF,
Lockey F, Simons FE: Epinepherine: The
drug of choice for anaphylaxis. A statement
of the World Allergy Organization. Allergy
63:1061-1070, 2008).
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