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INTRODUCTION

Monoclonal antibodies are used to treat both solid and 
hematologic malignancies. Brentuximab vedotin (BV) is an 
antibody–drug conjugate directed against the CD30 anti-
gen.1 This antigen is present on the cells of multiple tumour 
types, including lymphomas such as peripheral T-cell 
lymphoma.2 The anti-CD30 chimeric immunoglobulin G1 
(IgG1) antibody on BV is conjugated by a protease-cleavable 
linker to monomethyl auristatin E (MMAE), an antimicro-
tubule agent.3 BV binds to the CD30 complex on tumour 
cells, releasing MMAE into the lysosome, which in turn 
allows the MMAE to bind to tubulin, disrupting the micro-
tubule structure. This process ultimately results in arrest of 
the cell cycle and apoptosis of the tumour cells.4

Hypersensitivity reactions to BV have been previously 
reported.5 These reactions pose a challenge when multiple 
lines of therapy have already been exhausted and patients 
have no therapeutic alternatives. However, cases of success-
ful administration of BV with use of rapid desensitization 
protocols have been reported.6,7 A desensitization protocol 
allows for a gradual increase in the concentration and rate 
of administration of the medication, thereby reducing the 
chance of a hypersensitivity reaction. 

CASE REPORT 
A man in his late 40s first presented to the emergency 
department of our community hospital 4 years prior to the 
current presentation with a 1-month history of left-sided 
chest pain and swelling in the left chest.* Imaging showed 
a large retrosternal mass with extension through the left 
chest wall and moderate bilateral pleural effusions in con-
junction with pericardial effusion. A large-core stereotactic 

biopsy of the chest wall confirmed the diagnosis of periph-
eral T-cell lymphoma. 

The patient was initially treated with 6 cycles of CHEOP 
chemotherapy followed by stem cell transplant. He returned 
after 1 year with a lung mass, which was determined to rep-
resent inflammatory changes and organizing scar tissue. 
A year later (i.e., 2 years after the stem cell transplant), the 
patient presented again with shortness of breath, weight loss 
(3.2 kg), and night sweats. Repeat biopsy confirmed anaplas-
tic lymphoma kinase–negative (ALK-negative) large-cell 
lymphoma, which was strongly CD30 positive.  

Treatment with BV monotherapy was initiated at 
1.8 mg/kg (which amounted to 130 mg for this patient), to 
be given on day 1 of each 21-day cycle. Within 1 to 2 days 
after the first BV treatment, the patient experienced epigas-
tric abdominal pain. The pain was treated with narcotics 
and pregabalin; however, no obvious cause for the pain 
could be identified, despite hospitalization and thorough 
investigation. Mucositis and pancreatitis were ruled out, 
and the patient was referred to our pain clinic. After a 
1-week break, BV monotherapy was restarted. The patient 
experienced an anaphylactic reaction following the second 
dose of BV 130  mg. More specifically, within 15  minutes 
of receiving the dose, he became acutely short of breath, 
with development of hives. For this reaction, he received 
diphenhydramine 50  mg IV, montelukast 10  mg  PO, and 
hydrocortisone 100 mg IV in the oncology clinic. Despite 
initial improvement, the symptoms returned after the 
patient left the clinic, and  he presented to the emergency 
department later that night, where he received epinephrine 
0.5 mg IM. Complete resolution of anaphylactic symptoms 
was achieved within 24 hours of the BV dose.

For the patient’s third dose of BV, he was admitted to 
the step-down intensive care unit (ICU) for close monitor-
ing of any hypersensitivity reactions. Pretreatment con-
sisted of high-dose prednisone (100 mg PO daily for 5 days 
starting 3 days before systemic therapy and to be continued 

*Consent could not be obtained from the patient or a family member. 
Therefore, details not pertinent to the diagnosis and treatment have been 
omitted from this report.
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for 2 days after) and montelukast 10 mg PO daily for 3 days 
starting the day before treatment. Despite these premedica-
tions, he experienced wheezing and rash after the third BV 
dose. He was treated with epinephrine 0.5 mg IM, salbuta-
mol by inhalation, famotidine 20 mg IV, and methylpred-
nisolone 120 mg IV. The respiratory symptoms resolved 
completely within 24 hours of the BV dose.

Given that the patient’s disease was responding very 
well clinically to the BV treatment, as evidenced by symp-
tomatic and radiologic improvement, it was important for 
the BV infusions to continue. Therefore, for the patient’s 
fourth dose of BV, the 12-step Castells desensitization 
protocol was used, and the BV treatment was given in an 
ICU step-down unit (which allowed for close monitoring 
and availability of hemodynamic supports).8 The premedi-
cations for the fourth dose are outlined in Table 1.

The Castells protocol allowed for a step-wise increase 
in both the rate and concentration of the infusion, with 
successive steps occurring at 15-minute intervals (Table 2). 
It was thought that if administration of this protocol with 
the fourth dose was successful, subsequent BV infusions 
could be administered in the outpatient oncology systemic 
therapy suite, given that total administration time for the 
protocol fell within operating hours. The desensitization 
protocol used 3 bags of BV, with dilutions of 1:100, 1:10, 
and 1:1, respectively (Table 3). The patient received the 
fourth dose of BV successfully in the step-down ICU with 
no hypersensitivity reactions. As a result, subsequent doses 
were successfully administered within the outpatient onc-
ology systemic therapy suite using the 12-step desensitiza-
tion protocol in combination with the premedications. 

DISCUSSION

Oncology practice is continually evolving, and new anti- 
cancer treatments are changing the landscape of cancer 
care. In particular, targeted therapies have revolutionized 
the treatment of patients with cancer, providing subsequent-​
line treatment options for patients with solid and hema
tologic malignancies. 

However, the risk of hypersensitivity reactions can pose 
a challenge for administering these treatments safely. Hyper-
sensitivity reactions can be characterized as type 1 reactions 
(mediated by mast cells), type IV cell-mediated reactions, 
or cytokine release reactions.9 Given the frequent intro-
duction of new anticancer treatments to the market, it is 

TABLE 1. Medications Administered before Patient’s 
Fourth Dose of Brentuximab Vedotin (BV)a

Medication Instructions

Monteleukast 10 mg PO × 3 days (starting the day before BV)b

Prednisone 100 mg PO daily × 5 days (starting 3 days 
before BV)b

Diphenhydramine 50 mg IV 60 min before BV

Ranitidine 150 mg PO 60 min before BV 

aGiven as a desensitization protocol.
bTo be taken before BV on any day the patient received BV.

TABLE 2. Twelve-Step Desensitization Protocol for Brentuximab Vedotin

Step Baga
Infusion Rate 

(mL/h)
Step Time  

(min)
Volume per Step  

(mL)b
Dose Administered  

(mg)c
Cumulative Dose  

(mg)d

1 1 2.5 15 0.625 0.01 0.008

2 1 5 15 1.250 0.02 0.024

3 1 10 15 2.500 0.03 0.057

4 1 20 15 5.000 0.07 0.122

5 2 5 15 1.250 0.16 0.284

6 2 10 15 2.500 0.33 0.609

7 2 20 15 5.000 0.65 1.259

8 2 40 15 10.000 1.30 2.559

9 3 10 15 2.500 3.25 5.809

10 3 20 15 5.000 6.50 12.309

11 3 40 15 10.000 13.00 25.309

12 3 80 60.4 80.533 104.69 130.003

aSee Table 3 for details about each bag (concentration, volume, and dose infused).
bAll values are presented (or rounded) with 3 digits after the decimal for consistent presentation.
cRounded to 2 digits after the decimal. 
dRounded to 3 digits after the decimal to showcase the cumulative dosing.
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difficult to find data suitable to guide clinicians on the fre-
quency and severity of these reactions. The reactions do 
not necessarily occur only with the first treatment, and the 
risk remains throughout all treatment cycles.10 The clinical 
presentation of hypersensitivity reactions can range from 
simple cutaneous manifestations to more severe, poten-
tially fatal anaphylactic reactions.11

Rapid desensitization protocols have allowed patients 
to safely receive life-saving medications, thereby improving 
their prognosis and quality of life.11 Desensitization also 
saves health care dollars, as patients who have undergone 
such protocols have been shown to experience fewer hospital 
encounters than those without desensitization.12 Although 
there is always a risk of breakthrough reactions during a 
desensitization protocol, the severity and frequency of 
such reactions declines over time.12 If the patient described 
here had experienced a breakthrough reaction during the 
desensitization protocol, our plan was to treat him with a 
medication regimen similar to that used for the previous 
breakthrough reactions (epinephrine 0.5  mg IM, salbuta-
mol by inhalation, famotidine 20 mg IV, and methylpred-
nisolone 120 mg IV). The treatment plan was then to be 
revisited to determine whether a 16-step protocol, along 
with adjustment of the premedications, might be better 
suited for a rechallenge. The 16-step protocol, which ultim-
ately proved unnecessary, would have involved a fourth bag 
at 1:1000 of the full dose. Desensitization protocols can also 
be customized to the patient. For example, breakthrough 
reactions most commonly occur during the last step, and so, 
for a patient with onset of a reaction during the final step, 
the protocol could be further modified to reduce the risk by 
subdividing the last step into multiple steps.12 Despite the 
long half-lives of monoclonal antibodies, delayed reactions 
to them following desensitization are rare.12

Desensitization protocols should be performed in 
a controlled environment, especially during the first 
attempt, which is associated with the highest likelihood 
of breakthrough reactions.12 Desensitization should also 
be reserved for patients with no therapeutic alternatives. 
In the case reported here, the first desensitization protocol 
was attempted in a step-down ICU, and subsequent admin-
istrations occurred in the outpatient oncology systemic 

therapy suite. Given the positive clinical response to this 
third-line therapy for our patient, it was important to cre-
ate a desensitization protocol that would allow for safe 
administration of BV. Collaboration among the primary 
hematologists and oncologist, the clinical pharmacist, the 
pharmacy technician preparing the medication, the treat-
ment nurses, and the rest of the clinical team is imperative 
to the success of a desensitization protocol. The lead oncol-
ogy pharmacist (A.R.R.) championed this treatment plan 
along with the primary hematologist (P.K.). 

CONCLUSION

The case reported here highlights that successful treat-
ment with a desensitization protocol can be achieved at a 
community hospital. Rapid desensitization to monoclonal 
antibodies allows for the safe administration of life-saving 
cancer treatment and can improve the patient’s quality of 
life and prognosis. It can also result in savings for the health 
care system. 
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