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FPO COPY erapist-nurse 
specialist intervened ap-
propriately by addressing 
KC’s issues during her che-
motherapy and radiation 
treatments, as well as after 
treatment was fi nished. This 

ensured that KC had valida-
tion around all aspects of 
her sexuality, particularly 
those that she felt had been 
violated or threatened. 
Several interventions were 
initiated, some particularly 

relevant to sexuality issues 
related to treatment for 
breast cancer (see Table 1). 
These interventions enabled 
KC not only to verbalize her 
sexuality concerns, but also 
allowed her to adjust 

Treatment SummaryTreatment Summary

The patient experienced a 
mild infusion reaction dur-
ing a cetuximab infusion to 
treat his tonsillar tumor. Ce-
tuximab was stopped and 
normal saline was infused. 
He was given oxygen via 

nasal cannula; acetamino-
phen (for his fever); and, 
to reduce his itching, rash, 
shortness-of-breath, and 
hypotension, he was given 
epinephrine, diphenhydr-
amine, and hydrocortisone.  

Nurses need to document in 
the patient record when in-
fusion reactions occur, how 
much drug was infused, the 
patient’s signs and symp-
toms, and the medications 
given to treat the reaction.

T
he patient, “DJ,” is a 53-year-old Hispanic male 
who sought medical attention for persistent full-
ness and discomfort in the right submandibular 
region. Imaging studies, which included a CT 

scan of the head and neck, revealed a 2-cm right tonsillar le-
sion, and lymph node involvement. A PET/CT scan showed 
intense hypermetabolic activity in the right tonsil, and a 
large necrotic right lymph node (level 2). No other areas of 
hypermetabolic activity were noted. A CT-guided biopsy of 
DJ’s right tonsillar lesion was performed, and the pathology 
was positive for squamous cell carcinoma.

DJ was then referred to a head and neck surgeon, who 
decided that surgery would not be his best treatment option; 
therefore, DJ was then evaluated by both a medical and a 
radiation oncologist. Th e medical and radiation oncologists 
recommended that DJ receive concurrent treatment with 
the monoclonal antibody cetuximab (Erbitux) and radiation 
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therapy. DJ is coming to the treatment center to begin his 
treatment regimen. He is to receive cetuximab at a loading 
dose of 400 mg/m2, followed by weekly cetuximab with daily 
radiation therapy for 7 weeks.

After the premedications are administered, the cetux-
imab infusion is started. DJ’s vital signs are stable, he has 
no complaints, and he feels well. Th irty minutes into the 
infusion, DJ calls the nurse. He is complaining of shortness-
of-breath, itching, hives on his arms, nausea, and low back 
pain. In addition, he has a fever. Th e cetuximab infusion is 
stopped, and IV normal saline is infused. Assessment of DJ 
shows that he has a patent airway, no stridor, urticaria, and 
is hypotensive, but he is awake, alert, and answers questions 
appropriately. DJ is having a mild hypersensitivity reaction 
to the cetuximab. Th e nurse notifi es DJ’s medical oncolo-
gist and initiates her institution’s hypersensitivity reaction 
protocol.

CETUXIMAB 
Cetuximab is a chimeric (containing both human and 

mouse sequences) monoclonal antibody.[1] It is approved by 
the US Food and Drug Administration (FDA), in combina-
tion with radiation  therapy, for treatment of squamous cell 
carcinoma of the head and neck, and for recurrent metastatic 
disease after treatment with a platinum-based therapy.[2]

Cetuximab also is FDA-approved for treatment of 
colorectal cancer, as monotherapy for patients with epidermal 
growth factor receptor (EGFR)-expressing disease who have 
failed to respond to treatment with both oxaliplatin (Eloxa-
tin) and irinotecan (Camptosar)-containing regimens,  and 
in combination with irinotecan for patients whose tumors 
express EGFR and which are refractory to irinotecan-based 
therapy.[2]

INFUSION REACTIONS 
Th e immune system is always involved in infusion reac-

tions.[3] Some are allergic in nature and are mediated by 
immunoglobulin E (IgE); these are called anaphylactic reac-
tions.[4] Anaphylactoid reactions represent the majority of 
infusion reactions.[5] Anaphylactoid reactions are not IgE-
mediated, involve partial hypersensitivity, and tend to be less 
life-threatening than anaphylactic reactions.[5]

Cytokine release causes most of the infusion reactions 
related to monoclonal antibodies.[6,7] Cytokines, such as in-
terleukin, interferon, and tumor necrosis factor, are released 
into circulation after destruction of a targeted cell by either 

phagocytosis or cytolysis; this occurs when immune-eff ector 
cells (monocytes, macrophages, cytotoxic T cells, natural 
killer cells) bind to the Fc (fragment, crystallizable) region 
(the constant portion) of the antibody and target the cell for 
death. Th is process is initiated when a monoclonal antibody 
binds with an antigen on the targeted cell.[6]

Infusion reactions (anaphylactoid reactions) have signs 
and symptoms similar to those of hypersensitivity reactions 
(anaphylactic reactions), and both types of reactions are 
generally managed similarly.[3] While the incidence of associ-
ated reactions varies among the monoclonal antibodies, most 
reactions tend to occur during the fi rst infusion.[3] Usually, 
the infusion reactions related to monoclonal antibodies are 
mild (grade 1 or 2), and the incidence of severe reactions 
(higher grade 3 or 4) tends to be low (see Table 1).[1]

SYMPTOMS OF INFUSION 
REACTIONS 

Th e signs and symptoms of an infusion reaction caused by 
monoclonal antibodies (cytokine-release syndrome) include: 
fever, shaking, chills, fl ushing, itching, changes in blood pres-
sure, dyspnea, chest discomfort, back pain, nausea, vomiting, 
diarrhea, and skin rashes. Mild reactions are considered as 
grade 1 (transient fl ushing or rash, no fever) or grade 2 (fl ush-

Table 1:  Infusion-Related Toxicity

Grade 1—Mild transient reaction; infusion interrup-
tion not indicated; intervention not indicated.

Grade 2—Therapy or infusion interruption indicat-
ed but responds promptly to symptomatic treatment 
(eg, antihistamines, NSAIDs, narcotics, IV fl uids); 
prophylactic medications indicated for ≤ 24 hours.

Grade 3—Prolonged (not rapidly responsive to 
symptomatic medication and/or brief interruption of 
infusion); recurrence of symptoms following initial 
improvement; hospitalization for clinical sequelae.

Grade 4—Life-threatening consequences; urgent 
intervention indicated.

Grade 5—Death.

Information from Reference 8.

NSAIDs = Nonsteroidal anti-infl ammatory drugs.
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ing, uriticaria, rash, and fever). Th e mild reactions occur in 
perhaps 20% of patients, usually (but not always) during the 
fi rst infusion. Th e symptoms of severe reactions, grade 3 or 

4, include acute (or rapid) onset of bronchospasm, stridor, 
hoarseness, nausea, vomiting, urticaria, and/or hypotension. 
Th e severe symptoms are more consistent with anaphylaxis 
reactions, and 90% of these reactions occur with the fi rst 
treatment.[1]

MANAGEMENT OF INFUSION 
REACTIONS 

Th e management and interventions used to treat an 
infusion reaction are based upon the patient’s symptoms 
and status.[3] Step one is to stop the infusion. Th en, assess 
the patient, checking the airway, breathing, and circulation 
(ABC). Normal saline should be infusing at a vigorous rate 
of 150 mL/hr, and oxygen should be administered to the 
patient via a nasal cannula. Vital signs should be checked 
and recorded every 2 to 5 minutes, and the patient’s level of 
consciousness should be assessed.[9] 

Histamine antagonists (H1 and H2), such as diphenhyd-
ramine and ranitidine, should be given for management of 
pruritis, urticaria, and angioedema.[9,10] Bronchodilators 
are used to treat bronchospasm; while corticosteroids may be 
given, as they may decrease the duration of a reaction or pos-
sibly prevent a biphasic (recurrent) reaction, corticosteroids 
do not work in the acute management of anaphylaxis.[9,10]

Epinephrine is considered the drug of choice to use 
in an anaphylactic reaction,[4] with dosing based on the 
severity of the reaction.[3] If the patient is hypotensive and 
is unresponsive to epinephrine (ie, the blood pressure does 
not increase), then a dopamine infusion may be started.[9]

MANAGEMENT OF THE 
PATIENT’S INFUSION 
REACTION

To manage DJ’s infusion reaction, the cetuximab is 
stopped, and normal saline is infusing at 150 mL/hr. DJ is 
awake, with a patent airway, and is alert and oriented. He is 
given oxygen at 2 L/minute via nasal cannula, although his 
oxygen saturation is 96% on room air.

His pulse is somewhat elevated, at 102 beats/min, but his 
blood pressure has dropped to 94/52. DJ’s medical oncologist 
is called to report the reaction, and the nurse initiates the in-
stitution’s hypersensitivity orders. DJ is given acetaminophen 
at a single dose of 1,000-mg orally, for the fever. To reduce 
his  itching, rash, shortness-of-breath, and hypotension, he is 
given epinephrine (1:1000) at 0.5 mL SC, diphenhydramine 
at 50 mg IV, and hydrocortisone at 100 mg IV. His infusion 

Table 2: Drugs Th at Can Cause 
Hypersensitivity/Infusion Reactions

Monoclonal Antibodies                       

Alemtuzumab (Campath)

Bevacizumab (Avastin)

Cetuximab (Erbitux)

Ibritumomab (Zevalin)

Panitumumab (Vectibix)

Rituximab (Rituxan)

Tositumomab (Bexxar)

Trastuzumab (Herceptin)

Chemotherapeutic Agents 

Anthracyclines (Doxorubicin)

Bleomycin

Cyclophosphamide

Etoposide (VePesid)

Ifosfamide

L-Asparaginase

Methotrexate

Pemetrexed (Alimta)

Platinum Agents (Cisplatin, Carboplatin, Oxaliplatin 
[Eloxatin])

Taxanes (Paclitaxel, Docetaxel)
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• Release of cytokines (eg, 
interleukin, interferon, tumor 
necrosis factor) causes most of 
the infusion reactions related to 
monoclonal antibodies.

• Stop the infusion, check the air-
way, breathing, and circulation 
(ABC), and admininster normal 
saline and oxygen.

• After managing symptoms and 
checking vital signs, the infusion 
may be resumed at a slower rate 
and with premedications (antihis-
tamines and corticosteroids).

Practice Pearls

reaction is treated, and it resolves. Observation is continued, 
and he continues to have stable vital signs. 

After evaluating DJ, his medical oncologist determines 
that he can be re-treated with cetuximab, but at a slower 
infusion rate and with premedications, using antihistamines 
and corticosteroids. DJ is monitored very closely for the re-
mainder of the infusion session, and he is then observed for 
1 hour after the monoclonal antibody infusion is completed. 
He remains stable, without any respiratory complaints, and 
is deemed fi t to go home.

DISCUSSION
Hypersensitivity/infusion reactions may occur with 

various cancer treatments. Th ey can happen in conjunction 
with therapy using monoclonal antibodies as well as with 
chemotherapeutic agents. Th e list of agents that can trigger 
these reactions is quite extensive (see Table 2). Patients who 
are about to begin treatment with a monoclonal antibody 
need a full physical assessment prior to initiating treatment.

 Once the infusion begins, patients need to be monitored 

very closely, and particular attention should be paid to the 
airway and vital signs. Patients and family members need 
education about toxicity management and potential reactions 
(which happen usually, but not always, during the infusion). 
Hypersensitivity/infusion reactions can occur quickly, and 
immediate interventions are required. 

Th e nurse needs to document in the patient’s chart/record 
if a reaction occurred, when it occurred, how much drug was 
infused, and the signs and symptoms of the reaction. Th e 
medications given to the patient for treatment of the reac-
tion also need to be documented. Hypersensitivity/infusion 
reactions can be frightening for the patient and family, but 
with reassurance and patient/family education, some of this 
anxiety can be alleviated. It is also important to remember 
that, even following an infusion reaction, the patient may be 
able to continue receiving the monoclonal antibody, although 
he or she will also need to be given premedications such as 
antihistamines and corticosteroids, and the monoclonal 
antibody will need to be infused at a slower rate. � 
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