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OBJECTIVES:

To review the current evidence
regarding hypersensitivity reac-
tions related to the administration
of biological drugs in the manage-
ment of cancer, and to provide the
nurse with appropriate interven-
tions related to the management
of hypersensitivity reactions.

DaTA SOURCES:

Review articles and research
studies from the medical and
nursing literature.

CONCLUSION:

Current evidence is available re-
garding the types of reactions that
are associated with the adminis-
tration of biological drugs in the
management of cancer. Medical
and nursing studies that review
the most effective management of
hypersensitivity reactions related
to the administration of biological
drugs. A review of “best practice”
is offered in this article regarding
the management of hypersensitiv-
ity reactions related to the admin-
istration of biological drugs.

IMPLICATIONS FOR NURSING
PrACTICE:

Nurses play a key role in the early
identification of hypersensitivity
reactions. Management of hypersen-
sitivity reactions must be rapid_for
optimal patient outcomes.
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HYPERSENSITIVITY
REACTIONS TO
B1OLOGICAL DRUGS

BARBARA HOLMES (GOBEL

HE USE of biological drugs, including interferon, interleu-

kin, and monoclonal antibodies (MOABs), is becoming

increasingly common for the treatment of a variety of
cancers. The use of many of these drugs is improving the therapeutic
outcomes related to many cancers, but they also carry some risk that
a patient may experience an adverse infusion-related reaction during
or shortly after the administration of the drug. Most reactions can be
described as hypersensitivity reactions to the given biologic drug.
Hypersensitivity reactions result from interactions between a phar-
macologic drug and the immune system.! Adverse drug reactions are
common; however, distinguishing the mechanism of action of the
reaction can be difficult based on the variety of presenting signs and
symptoms that may be demonstrated.

Most biological drugs have the potential to cause hypersensitivity
reactions. Because many of these drugs are relatively new in the field
of cancer care, there is no reported overall incidence rate of hyper-
sensitivity reactions related to the administration of biological drugs.
The incidence of hypersensitivity reactions reviewed in this article is
based on individual biological drugs.

Understanding and managing hypersensitivity reactions are critical
when caring for patients receiving biological drugs, as these reactions
can be life-threatening. A thorough understanding of those drugs that
have a high risk of causing hypersensitivity reactions is critical to the
early identification of hypersensitivity reactions, which is crucial to
optimal patient outcomes. Nursing management of hypersensitivity
reactions related to the administration of biological drugs is based on
the medical and pharmacy literature. No studies were identified that
show nursing research-based evidence regarding outcomes related to
the management of hypersensitivity reactions. Thus, a compilation of
“best practices” is offered regarding the management of hypersensi-
tivity reactions related to the administration of biological drugs.

DEFINITIONS AND CLASSIFICATIONS

he terms “drug reaction,” “drug allergy,” and “drug hypersen-
sitivity” are often used synonymously in the literature and in
clinical practice. Drug reaction includes all adverse drug events
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the antigen and destroy the targeted cells

Table 1.
Gell and Combs Classification of Types of Hypersensitivity Reactions?.5-7
Type Mechanism Signs and Symptoms Timing
Type | Immunoglobulin E-mediated drug-immunoglobulin Fever, rashes, nausea, vomiting, = Minutes to hours after
complex binds to mast cells with release of flushing, diarrhea, dyspnea, drug administration
mediators of reaction (eg, histamine) urticaria, angioedema,
bronchospasm, back pain,
feeling of impending doom,
anaphylaxis
Type Il Antibody-mediated reaction (specifically IgG or IgM)  Hemolytic anemia/hemolysis, Variable
resulting in antibody-antigen complexes; neutropenia,
complexes activate pathways in the immune thrombocytopenia
system to cause inflammation
Type Il Drug-antibody mediated reaction through which Fever, rash, arthralgias, 1 to 3 weeks after
immune complexes form in the circulation and nephritis, vasculitis, urticaria, drug administration
deposit in various tissues, associated with an lymphadenopathy, serum
immune system response sickness
Type IV Delayed reaction that involves the activation of T- Graft rejection, granuloma 2 to 7 days (or longer)

cells in the immune system; the T-cells recognize

after cutaneous
drug exposure

formation, allergic contact
dermatitis

related to drug administration, regardless of etiol-
ogy. Drug reactions can be classified into immu-
nologic and non-immunologic etiologies.! The
majority of drug reactions are caused by pre-
dictable or sometimes unpredictable, non-im-
munologic effects. One example of a predictable
non-immunologic drug reaction is the occur-
rence of dry mouth from the administration of
antihistamines. Immune-mediated reactions ac-
count for approximately 5% to 10% of all drug
reactions, and include drug allergy and drug
hypersensitivity reactions.23

Drug allergy is a reaction specifically mediated
by the immune system and the immunoglobulin,
IsE. Drug hypersensitivity is defined as an im-
mune-mediated response to a drug in a sensitized
patient.1# The Gell and Coombs classification sys-
tem of hypersensitivity reactions describes the
predominant immune mechanisms that lead to
the clinical symptoms of drug hypersensitivity
(Table 1). The four identified types of reactions
include: type 1 is an immediate, IgE-mediated
reaction; type II is an antibody-mediated reaction
(IsG or IgM) that is cytotoxic in nature; type III is
an immune-complex mediated reaction; and type
IV is a cell-mediated or delayed type reaction.!-5-7

Cytokine release syndrome is a drug reaction
that has been described related to drugs directed
against immune system targets, such as anti-CD3J
and anti-CD20 antibodies. This syndrome is be-
lieved to be secondary to the release of cytokines,

such as the inflammatory mediators tumor necro-
sis factor-alpha (TNF-«), interleukin-6 (IL-6), and
interferons, as tumor antigen-expressing cells are
targeted and destroyed.® Cytokine release syn-
drome is a hypersensitivity reaction that does not
fit the Gell and Combs classification system of
hypersensitivity reactions.

CLINICAL IMPLICATIONS

dverse drug reactions caused by immunologic
and non-immunologic causes are a major
cause of morbidity and mortality. Adverse drug
reactions complicate 5 % to 15% of therapeutic
drug courses.® Factors that increase the risk of

general adverse drug reactions (Table 2) include

Table 2.

Risk Factors for Adverse Drug Reactions1.10-15

Asthma

Liver disease

Female gender

Renal insufficiency

Use of beta blockers

Infection with herpes virus

Route of drug administration

Systemic lupus erythematosus

Infection with human immunodeficiency virus
Previous hypersensitivity to chemically-related drug
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FIGURE 1. Types of monoclonal antibodies. (Reprinted with permission from the Oncology Nursing Society, “Chemo-
therapy and Biotherapy Guidelines and Recommendations for Practice,” Ed. 2, 2005.)

female gender,’° renal insufficiency, liver dis-
ease, infection with human immunodeficiency
virus,!! and infection with herpes.12 Factors that
increase the risk of hypersensitivity reactions
include those risk factors already mentioned as
well as asthma,!3 use of beta blockers,!? systemic
lupus erythematosus,'* previous hypersensitivity
to a chemically related drug, and the route of drug
administration. Topical, intramuscular, and intra-
venous administrations of medications are much
more likely to cause hypersensitivity reactions
than oral administration of medications.1s

There are four types of MOABs, and their
make-up plays a role in their influence on the
development of hypersensitivity reactions (Fig 1).
Murine (or mouse) MOABs are derived from mice.
Murine antibodies have the highest risk of causing
hypersensitivity reactions because they are anti-
bodies completely developed from another spe-
cies. Murine MOAB are usually named with the
suffix “-momab,” such as ibritumomab tiuxetan
(Zevalin; Biogen Idec, Cambridge, MA). The
three other types of MOABs are “engineered”
using more human and lesser amounts of murine
components. Chimeric antibodies are made up of
about 7 % to 9% murine antibody: the long arm of
the antibody (the Fc portion) is human antibody
and is fused to the “Y” section of the antibody (the
Fab portion). Chimeric antibodies are usually
named with the suffix “-ximab,” such as rituximab
(Rituxan; Genentech, Inc, South San Francisco,
CA, and Biogen Idec) and still place the patient at
risk for developing hypersensitivity reactions. Hu-
manized MOABs contain only 2% to 5% murine
antibody (located on the Fab section of the anti-
body) and as such have the potential to cause
hypersensitivity reactions, but to a lesser degree
than murine and chimeric MOABs. Humanized
antibodies are usually named with the suffix
“-zumab,” such as alemtuzumab (Campath: Gen-

zyme Corp, Cambridge, MA). Fully humanized
antibodies have been engineered to contain only
human antibody gene sequences, and are usually
named with the suffix “-umab” (eg, adalimumab
[Humira; Abbott Laboratories, Abbott City, IL]).
Humanized antibodies have much less risk of
causing hypersensitivity reactions as they have no
murine component.16.17

Drug reactions can be mild and bothersome to
life-threatening in nature. Identifying, under-
standing, and managing these reactions is critical
when caring for patients receiving biotherapy
agents because these agents are capable of causing
adverse drug reactions, including hypersensitivity
reactions. The first line of defense against hyper-
sensitivity reactions is prevention. Prevention of
hypersensitivity reactions is achieved by under-
standing the drugs that place patients at risk for
reactions and by providing premedications for pa-
tients receiving drugs thought to have the poten-
tial to cause hypersensitivity reactions. It is criti-
cal to have an emergency plan in place to manage
hypersensitivity reactions when they occur. The
National Cancer Institute uses a “Common Ter-
minology Criterion for Adverse Events v 3.0”
(2003) to grade drug reactions (Table 3).18 This
criterion is used primarily when testing drugs in
clinical trials, and does not have a treatment al-
gorithm based on the grading criteria.

CLINICAL MANIFESTATIONS

ypersensitivity reactions may present with

involvement of any organ system, including
systemic reactions such as anaphylaxis. The signs
and symptoms of Type I hypersensitivity reac-
tions are a result of mediators on target organs (eg,
the skin, lungs, or cardiovascular system) that
lead to local reactions or systemic anaphylaxis.
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Table 3.
National Cancer Institute Common Terminology Criteria for Adverse Events8
Grade
Short
Adverse Event Name 1 2 3 4 5
Allergic reaction/  Allergic Transient flushing Rash; flushing; Symptomatic bronchospasm, Anaphylaxis Death
hypersensitivity reaction or rash; drug urticaria; with or without urticaria;
(including drug fever <38°C drug fever parenteral medication(s)
fever) (<100.4°F) >38°C indicated; allergy-related
(>100.4°F) edema/angioedema;

hypotension

The antigen-specific IgE binds to mast cells and
sensitizes them to the antigen (Fig 2). Subsequent
exposure of the sensitized mast cell to the antigen
causes a series of reactions that result in the
degranulation of the mast cell and the release of
mediators of the hypersensitivity reaction.!®
Symptoms of type I reactions include fever, nau-
sea, vomiting, flushing, rashes, urticaria, angio-
edema, bronchospasm, back pain, shortness of
breath, and alterations in heart rate and blood
pressure.2° Patients often express a feeling of im-
pending doom during an anaphylactic reaction.2!
Anaphylactic reactions are potentially life-threat-
ening, primarily because of airway and circulatory
collapse. Factors that influence the development
and severity of anaphylaxis include the antigen’s
route of entry (more frequent with IV administra-
tion), the amount of antigen introduced, the rate
of antigen absorption, and an individual’s degree
of hypersensitivity to a drug (related to risk fac-
tors for the development of a hypersensitivity
reaction).22

Type 2 hypersensitivity reactions may result in
hemolytic anemia, neutropenia, and thrombocy-

Igc Antibodics

Yy

ADntigen  ———p -

-

Lnntial Antigen
Lixposure

topenia. Type 3 hypersensitivity reactions can
also result in urticaria, but it is more common
with type [ hypersensitivity reactions.! Other
more common reactions associated with type III
hypersensitivity reactions include fever, rash, ar-
thralgias, lymphadenopathy, vasculitis, glomeru-
lonephritis, and serum sickness. Type IV hyper-
sensitivity reactions are associated with contact
dermatitis, graft rejection, and a maculopapular
drug rash.

Cytokine release syndrome is related to ele-
vated levels of cytokines and histamines as tumor
antigen-expressing cells are destroyed. The effects
occur after administration of MOABs, interferon,
and immune-response modifiers. These elevated
cytokine levels are associated with a variety of
clinical symptoms including fever, chills, rigors,
nausea, vomiting, dyspnea and hypotension.2? Cy-
tokine release syndrome can present almost iden-
tically to type I reactions, and can progress to
anaphylaxis or anaphylaxis-like reactions.

Epidermal growth factor receptor (EGFR) ex-
pression and/or signal transduction pathway are
upregulated in many human cancers. The anti-
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FIGURE 2. Type 1 hypersensitivity reactions.
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EGFR antibodies, such as cetuximab, bind to the
EGFR and inhibit its activation. Based on this
mechanism of action, the most common side ef-
fect of these therapies is acneform rash.24-27 The
rash typically begins during the first week of ther-
apy and resolves spontaneously after termination
of therapy. Similar cutaneous side effects have
been observed in studies investigating the low-
molecular-weight tyrosine kinase inhibitors ge-
fitinib and erlinotib, which also inhibit EGFR sig-
naling.2%:2° These cutaneous skin reactions are not
hypersensitivity reactions to the drugs; they are
manifestations of the mechanism of action of
EGFR inhibition. It is critical to understand the
mechanism of action of this side effect and not to
discontinue therapy (depending on the severity of
the rash) because clinical trials have reported that
the tumor response to these drugs correlates with
the severity of the skin lesions.30:31

BrotHerAPY DRUGS ASSOCIATED WITH
HYPERSENSITIVITY REACTIONS AND CYTOKINE
RELEASE SYNDROMES

Interferon

Alfa interferon. There are a variety of alfa
interferons available to treat a variety of cancers
as well as other diseases. Common infusion-re-
lated side effects related to interferon alfa-2a is the
frequent onset of chills, fever, rigors, and tachy-
phylaxis (decrease in severity and occurrence af-
ter successive treatments).32:33 These symptoms
are often described as “flu-like symptoms” that
generally occur 1 to 2 hours after a dose and may
persist for 18 hours.3* Prophylactic treatment
with acetaminophen tends to blunt the severity of
these side effects.

Interferon beta (1A and 1B). The flu-like
symptoms of chills, fever, rigors, and diaphoresis
are also seen with the beta interferons. These
symptoms occur regardless of dose, route, or
schedule of the drug given. The symptoms gener-
ally occur within 1 to 2 hours after a dose and may
persist for 18 hours, and tend to lessen with con-
tinued dosing.34

Interferon gamma. As with the interferon
beta drugs, the flu-like symptoms of chills, fever,
rigors, diaphoresis, and night sweats occur with all
routes of administration of the drug. Prophylactic
treatment with acetaminophen also tends to blunt
the severity of these side effects.

Interleukin

Aldesleukin. The flu-like symptoms of chills,
fever, and rigors are common and expected with
the use of aldesleukin. These symptoms generally
occur 2 to 4 hours after the administration of the
drug. The chills and fevers can generally be min-
imized by around-the-clock administration of
acetaminophen. The rigors associated with al-
desleukin are often successfully treated with the
intravenous administration of meperidine or a
comparable opioid.

Denileukin diftitox. Acute hypersensitivity
reactions were reported to have occurred in 69%
of patients treated with denileukin diftitox in clin-
ical trials.?5-3¢ Reactions were characterized by (in
order of frequency) hypotension, back pain, vaso-
dilatation, shortness of breath, rash, chest pain or
tightness, tachycardia, dysphasia or laryngismus,
syncope, and/or anaphylaxis. Anaphylaxis occurred
only 1% of the time in clinical trials.35:3¢

Flu-like symptoms occurred more often than
acute hypersensitivity reactions in clinical trials
with denileukin diftitox.333¢ Symptoms primarily
include fever and chills, asthenia, and nausea and
vomiting. These symptoms can be experienced
hours to days after the infusion and respond to
symptom management.

Monoclonal Antibodies

Alemtuzsumab. Alemtuzumab is a humanized
MOAB that targets the CDS32 antigen present on
most normal human lymphocyte cells, as well as
malignant T-cell and B-cell lymphocytes. Reac-
tions that have been observed with the adminis-
tration of alemtuzumab include rigors (most fre-
quent symptom), fever, nausea, vomiting,
hypotension, rash, urticaria, dyspnea, and pruri-
tis.33:37 Because of the frequency of reactions,
premedication with oral diphenhydramine and
acetaminophen is used to prevent or minimize
these symptoms, especially recommended with
the initial dose of alemtuzumab and with each
dose increase.

Bevacisumab. Bevacizumab is a recombinant
humanized MOAB targeted against vascular endo-
thelial growth factor. Infusion-related side effects
are generally mild and self-limited and include
fever, chills, rigors, and myalgias.?® These reac-
tions are more common with the first treatments
with the drug. Slower infusion time of the drug
reduces the incidence of the infusion-related
symptoms.3? Premedication with acetaminophen
and diphenhydramine is generally not necessary
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unless a patient develops infusion-related symp-
toms.

Cetuximab. Cetuximab is a chimeric MOAB
targeted against EGFR. Flu-like symptoms have
occurred in approximately 15% of patients treated
with cetuximab, including fever and chills.?* Hy-
persensitivity reactions have also occurred with
symptoms including hypotension, urticaria, stri-
dor, dyspnea, hoarseness, and bronchospasm.
Most of the reactions, whether the flu-like symp-
toms or a hypersensitivity reaction (including
anaphylaxis), occur during the first infusion.°

Gemtusumab osogamicin. Gemtuzumab ozo-
gamicin is a recombinant humanized MOAB that
is combined with the cytotoxic antibiotic cali-
cheamicin. A symptom complex of fever, chills,
nausea, vomiting, headache, and hypotension is
commonly observed following the first infusion of
this drug. These symptoms generally occur imme-
diately after the 2-hour infusion of the drug, but
may occur within 24 hours after the completion of
the infusion. Patients are less likely to experience
these symptoms with subsequent infusions.*!
Anaphylaxis and other severe hypersensitivity re-
actions have been reported associated with gem-
tuzumab ozogamicin infusions.*1-42

Ibritumomab tiuxetan. Ibritumomab tiuxetan
is a murine-derived MOAB directed against CD20-
positive cells. Patients are pretreated with the
anti-CD20 antibody rituximab. The most common
infusion-related reactions include fever, chills,
and rigors. These symptoms are generally ob-
served with the first infusion and the incidence
decreases with subsequent infusions. Other re-
ported reactions that are symptomatic of hyper-
sensitivity reactions include nausea and vomiting,
hypotension, hypertension, bronchospasm, throat
irritation, dizziness, and angioedema.*> Anaphy-
laxis and other hypersensitivity reactions have
been reported in less than 1% of patients treated
with ibritumomab tiuxetan.** Premedication with
acetaminophen and diphenhydramine is recom-
mended to prevent hypersensitivity reactions to
both the rituximab and the ibritumomab tiuxetan.

Panitumumab. Panitumumab is the first fully
human anti-EGFR MOAB available for treatment
of cancer. In the pivotal trial of this MOAB, 3% of
patients (43/1,336) experienced an infusion reac-
tion and 1% of patients (6/1,336) experienced se-
vere infusion reactions.*s

Rituximab. Rituximab is chimeric MOAB di-
rected against CD20-positive cells. Because of the
high rate of infusion-related reactions, it is recom-

mended that patients be premedicated with acet-
aminophen and diphenhydramine before each
dose of rituximab. The most common symptoms
associated with rituximab infusions are fever,
chills, and rigors. These reactions are most com-
mon with the first infusion of the drug and de-
crease in incidence with subsequent infusions.¢
Infusion-related reactions generally resolve with
slowing or stopping the infusion and symptomatic
treatment of the patient (eg, acetaminophen, di-
phenhydramine, and intravenous saline). More se-
vere reactions that are symptomatic of hypersen-
sitivity reactions include nausea, vomiting,
flushing, pruritis, dyspnea, rhinitis, urticaria,
bronchospasm, angioedema, hypotension, and
throat irritation.#” These reactions occur in ap-
proximately 10% of patients treated with ritux-
imab.48

Tositumomab. Tositumomab is an iodine-
[131 murine MOAB directed against CD20-posi-
tive cells. Because of the frequency of mild to
moderate infusion-related reactions, it is recom-
mended that patients be premedicated with
acetaminophen and diphenhydramine before
any infusion with tositumomab (dosimetric and
radiolabeled). The most common symptoms re-
lated to tositumomab infusions are fever, chills,
and rigors. Infusion-related symptoms generally
resolve with slowing of the infusion. More severe
reported reactions include wheezing, rhinitis, dys-
pnea, bronchospasm, and hypotension.*®

Trastusumab. Trastuzumab is a recombinant
humanized MOAB targeted against the human
EGFR 2 protein (Her-2). The most common re-
ported infusion-related symptoms are fever and
chills. Other reported reactions include rash, rig-
ors, nausea, vomiting, dizziness, dyspnea, and hy-
potension. The infusion-related symptoms occur
most frequently with the first infusion of the drug
and decrease in incidence with subsequent infu-
sions. Symptoms can generally be managed with
the administration of acetaminophen, diphenhy-
dramine, and an opioid for the rigors. Severe or
anaphylactic reactions have occurred, but are
rare.3334

PREVENTION OF HYPERSENSITIVITY
REACTIONS TO BIOTHERAPY DRUGS

Recognition of High-Risk Patients
Just like chemotherapy drugs, most biotherapy
drugs have the potential to cause hypersensitivity
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reactions. In addition to being aware of the gen-
eral factors that increase the risk of adverse drug
reactions, it is important to be aware of the type of
drug to be administered. For example, the infu-
sion-related symptoms of fever, chills, and rigors
are very common with the administration of the
interferons and interleukins. Patients receiving
these drugs should be monitored closely for the
occurrence of these symptoms. Teaching patients
about the signs and symptoms to report helps to
identify the symptoms early and to treat them
appropriately. Knowledge of when patients are
most likely to experience reactions helps the
nurse to anticipate reactions and the management
of the reactions. Reactions are most common dur-
ing the first infusion of most of the MOABs, par-
ticularly the murine and chimeric antibodies.

A thorough history including the patient’s al-
lergy history will provide data about previous al-
lergies to the drug, as well as to other drugs.
Obtaining and recording baseline vital signs pro-
vides valuable data to determine if a hypersensi-
tivity reaction has occurred. Ensuring that pre-
medications to prevent hypersensitivity reactions
and cytokine release syndrome are ordered and
given, when appropriate, are also critical to pre-
vent reactions to these drugs.

Premedication Regimens

There is no standard premedication regimen
that has been published (based on research) that
prevents hypersensitivity (and cytokine release
syndrome) related to the administration of bio-
therapy drugs. Medications commonly used to
help prevent these reactions include histamine
two antagonists (eg, diphenhydramine) and anti-
pyretics (eg, acetaminophen). Premedications are
generally ordered for those drugs thought to carry
a high risk for a drug reaction, such as the MOABs
with a high murine component, the interferons, or
the interleukins. Regular dosing of antipyretics is
often prescribed to minimize the fever and chills
associated with the interferons and the interleu-
kins.50:51 If the patient does experience a severe
hypersensitivity reaction to a particular drug and
the treatment plan calls for continued use of that
drug, then corticosteroids may also be used as part
of the premedication regimen.

Infusion Rate Titration

MOAB infusions are rate-dependent, especially
with the first infusion of the drug. It has been
shown in clinical trials that when these drugs are

given slower there is a lower incidence and a
decreased severity of reactions to the drugs. Each
MOAB has a specified infusion rate. One example
of a well-established infusion rate protocol is for
the infusion of rituximab. The initial infusion rate
is 50 mg/hour; the rate is then increased by 50
mg/hour every 30 minutes if the patient tolerates
the drug. The drug can be titrated to a rate of 400
mg/hour, based on the clinical response of the
patient. If the patient tolerates the first infusion of
the drug, the subsequent doses can be adminis-
tered at an initial rate of 100 mg/hour, increased
by 100 mg/hour to the maximum of 400 mg/
hour.46 If the patient experiences hypersensitivity
reactions to the first infusion, the subsequent in-
fusions are initiated at a rate of 50 mg/hour.

MANAGEMENT OF HYPERSENSITIVITY
REACTIONS TO BIOTHERAPY DRUGS

Infusion Rate Titration

If an infusion-related reaction occurs when ad-
ministering biotherapy drugs, stop the infusion
until the symptoms improve. Once symptoms
have improved (with appropriate symptom man-
agement), the infusion can be re-started at a
slower infusion rate than was previously estab-
lished. The published recommendation for ritux-
imab-related infusions is that the infusion should
be restarted at half the rate before the reaction.46
If the patient experiences a severe hypersensitiv-
ity reaction, the infusion should be stopped and
the symptoms appropriately treated.

Emergency Preparedness

Basic life support training is to be ensured in
any setting of care that provides for the adminis-
tration of biotherapy drugs. The initial steps in
managing patients with potentially life-threaten-
ing reactions to biotherapy drugs are the same as
those for a life-threatening reaction to any drug:
managing and maintaining the patient’s airway,
breathing, and circulation. Emergency drugs and
equipment should be available for the manage-
ment of severe hypersensitivity reactions.

Pharmacologic Therapy and Equipment

The availability of oxygen and oxygen therapy
equipment is vital to any setting of care that
provides for the administration of biotherapy
drugs, as even mild hypersensitivity reactions can
progress to life-threatening reactions. Oxygen
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Table 4.
Pharmacologic Therapy for the Management of
Moderate to Severe Hypersensitivity Reactionss3

e Adrenaline 1:1000 or 1:10,000
o Albuterol (aerolized)

o Aminophylline

e Atropine

Calcium gluconate

Crystalloid solutions (normal saline or lactated Ringer’s
solution

Corticosteroids

Dopamine

Famotidine

Histamine 1 antagonist
Histamine 2 antagonist
Lidocaine

Norepinephrine

Ranitidine

Sodium bicarbonate

therapy equipment that should be found in all
settings of care includes oxygen tanks, nasal can-
nula oxygen tubing, and tubing with oxygen
masks. Other essential respiratory equipment in-
cludes an ambu bag, oral airway, and suction
apparatus if the patient becomes unconscious.
Large-gauge intravenous catheters are recom-
mended to enable administration of normal saline
and emergency medications.

Mild or moderate hypersensitivity symptoms
(eg, fever and chills) can generally be managed
with acetaminophen, diphenhydramine, and in-
travenous saline infusion. Types 1 and 2 hista-
mine blockers are used with hypersensitivity
reactions that are not life-threatening and are
progressing slowly, such as with rashes, urticaria,
and angioedema. A combination of these drugs
has been found to be more effective in treating
these reactions than giving either of these drug
types alone.52 Rigors are treated with the intrave-
nous use of meperidine or a comparable opioid.

A number of drugs are required for the manage-
ment of severe hypersensitivity reactions. Table 4
provides a comprehensive list of emergency med-
ications to manage a severe hypersensitivity reac-
tion.5® Medications necessary for the first-line
management of severe hypersensitivity reactions
include adrenaline and crystalloid solutions (ie,
normal saline and/or lactated Ringer’s solution.
Adrenaline helps to improve blood pressure, de-
crease angioedema and urticaria, and inhibits the
inflammatory mediator release.5* Adrenaline can

be given intramuscularly, subcutaneously, sublin-
gually, intravenously (IV), or via the endotracheal
tube. The route of administration generally de-
pends on what it immediately available. For ex-
ample, if the patient has an available IV the adren-
aline can be given intravenously. But, if the
patient does not have an IV or if there is difficulty
starting an IV then the adrenaline can be given via
the intramuscular or subcutaneous route.

Large volumes of crystalloid solutions, which
are infused rapidly, may be required to help re-
store intravascular volume during a severe hyper-
sensitivity reaction.>® Intravascular volume shifts
to the extravascular space during severe hyper-
sensitivity reactions, thereby lowering the blood
pressure.2 Vasopressors may be required if the
blood pressure does not respond to adrenaline and
fluids alone. Dopamine is generally the vasopres-
sor of choice. The dose of dopamine is weight-
based and is adjusted based on the effect of the
drug on the patient’s blood pressure.2?

Close hemodynamic monitoring is critical dur-
ing a hypersensitivity reaction to biotherapy
drugs. During a severe hypersensitivity reaction
vital signs are to be taken every 2 to 5 minutes
while the patient is hemodynamically unstable,
then every 15 minutes when the vital signs stabi-
lize. Patients may need to be monitored closely for
24 hours if the reaction was severe.

CONCLUSION

he use of biologic drugs for the management of

cancer is increasingly common. One of the
side effects of many of the biologic drugs is that of
hypersensitivity reactions. Hypersensitivity reac-
tions can be mild and localized or severe and
generalized, leading to the occurrence of anaphy-
laxis. Nurses are in a key position to identify
hypersensitivity reactions early and thereby make
a positive impact on patient outcomes. Several
risk factors have been identified that increase the
likelihood of a drug reaction (eg, female gender,1©
renal insufficiency, and liver disease) as well as
risk factors for the development of hypersensitiv-
ity reactions (eg, use of beta blockers,'? systemic
lupus erythematosus,'# previous hypersensitivity
to a chemically related drug, the route of drug
administration, as well as the specific biologic
drug used). In addition to knowing the risk factors
that increase the likelihood of reactions, the nurse
should ensure the administration of medications
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for the prophylaxis for hypersensitivity reactions
with many of the high-risk biologic drugs. Another
strategy to prevent hypersensitivity reactions,
particularly cytokine release syndrome, is titra-
tion of certain drugs (eg, rituximab), starting with
a slow infusion rate and increasing the rate de-
pending on the patient’s reaction to the drug.
Nursing management of hypersensitivity reac-
tions related to the administration of biologic
drugs is similar to treating those reactions related
to the administration of chemotherapy and other
drugs. Nurses need to consider the formulation of

an emergency plan in any setting of care and the
appropriate medications to treat hypersensitivity
reactions. Nurses working with biologic drugs
should consider the need for ongoing education
regarding the management of hypersensitivity re-
actions related to the administration of biologic
drugs. These reactions, especially moderate to
severe reactions, can be frightening and highly
anxiety-producing to patients and their families.
Thus, the care of the patient and their family
experiencing a hypersensitivity reaction needs to
be delivered in a calm and confident manner.
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