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Abstract
Infusion-related reactions (IRRs) are a recognized concern for chemo-
therapy, biologic agents, and newer immunotherapies. Antihistamines 
are frequently recommended to prevent or manage these reactions. 
For over 60 years, diphenhydramine has been the only H1 antihista-
mine for intravenous (IV) administration. It has been considered the 
standard of care as part of premedication regimens to prevent IRRs as-
sociated with these therapies despite the lack of a US Food and Drug 
Administration (FDA)-approved indication and no evidence of efficacy 
data. Intravenous cetirizine was approved in 2019 for acute urticaria 
treatment, making it the only second-generation H1 antihistamine that 
can be administered intravenously. Compared with diphenhydramine, 
cetirizine has an improved safety profile with less sedation, fewer con-
traindications, lower incidence of anticholinergic side effects, and mini-
mal risk of adverse events in elderly patients. A head-to-head study 
demonstrated that IV cetirizine is as effective as IV diphenhydramine 
in reducing IRRs and may decrease chair time, treatment center visits, 
and the need for rescue medication. Over the past 3 decades, the FDA 
has addressed the issue of IRRs by mandating language regarding the 
requirement or recommendation for premedication in the label of over 
50 FDA-approved infusion products. As more therapeutics have pre-
medication required or recommended, IV cetirizine should be consid-
ered an antihistamine for preventing and treating IRRs. In this article, 
we describe a patient whose IRR was successfully managed with IV  
cetirizine and discuss first- vs. second-generation H1 antihistamines 
and their use in treating and preventing IRRs. 

CASE STUDY
A 62-year-old woman with bilateral infiltrating ductal carcinoma 
(grade II estrogen receptor/progesterone receptor [ER/PR] positive, 
HER2/neu negative breast cancer) was administered intravenous (IV)  
diphenhydramine (DPH, Benadryl) 25 mg as a premedication for pacli-
taxel (Taxol) after undergoing four cycles of doxorubicin (Adriamycin) +  J Adv Pract Oncol 2024;15(2):125–135
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cyclophosphamide (Cytoxan), or A/C chemo-
therapy. Soon after receiving IV DPH, she expe-
rienced a paradoxical reaction reported as sig-
nificant discomfort and restlessness in her legs. 
Her premedication regimen initially included 
dexamethasone for the first dose of A/C. How-
ever, further steroid premedication therapy 
was withheld due to her preexisting diabetes 
and newly reported hyperglycemia after a cor-
tisone injection to the right ankle. The paradox-
ical reaction to DPH worsened in severity with 
each subsequent paclitaxel cycle culminating 

in psychomotor agitation, leading the oncol-
ogy nurse to request that DPH be withheld 
after the patient raised it as a complaint dur-
ing her seventh paclitaxel dose. A decision was 
made to substitute IV DPH with IV cetirizine  
(Quzyttir) 10 mg before her next paclitaxel in-
fusion. Psychomotor agitation ceased as the 
patient tolerated the IV cetirizine premedica-
tion with each of the remaining five paclitaxel 
infusions to complete the 12-course treatment 
without further incident and successfully un-
derwent surgical treatment afterward. 

Infusion-related reactions (IRRs) remain 
problematic and are often underreported 
with most systemic anticancer therapies 
(Roselló et al., 2017; Lenz, 2007). Taxane 

agents (e.g., paclitaxel [Abraxane], docetaxel [Tax-
otere]) and platinum drugs (e.g., cisplatin [Platinol], 
carboplatin [Paraplatin], oxaliplatin [Eloxatin]) are 
well-known instigators of IRRs despite remaining 
the backbones of solid tumor therapy (Boulanger 
et al., 2014; Hayes et al., 2021). Similarly, monoclo-
nal antibodies (e.g., rituximab [Rituxan], obinu-
tuzumab [Gazyva]) may result in high IRR rates 
(Rombouts et al., 2020). Although severe IRRs oc-
cur in less than 5% of cases, their occurrence can 
significantly impact patient outcomes (Clemmons 
et al., 2021). Clinicians must choose between dis-
continuing a vital and possibly life-saving therapy 
or continuing the treatment with the risk of induc-
ing a severe IRR (Boulanger et al., 2014).

Management of IRRs can have significant eco-
nomic consequences, including increased use of 
resources, such as bedside care to accommodate 
extended infusion times, reduced dosages, treat-
ment delays, discontinuations, and prolonged hos-
pital stays (Clemmons et al., 2021; Holmes et al., 
2021b; Fortner & Viale, 2009). A 2006 time and 
motion study indicated that each IRR results in an 
average of 72 to 139 minutes of human resources 
for providing extra care and a $51 to $134 increase 
in cost per patient (Fortner & Viale, 2009; Houts et 
al., 2006). A recommended strategy to prevent or 
reduce both the health-related and financial con-
sequences of IRRs is to administer premedication 
before infusion therapy (Clemmons et al., 2021). 
Routine use of premedication has generally been 

adopted in clinical practice, even though the US 
Food and Drug Administration (FDA)-approved 
US prescribing information (USPI) for the medi-
cations used as pretreatment do not necessar-
ily specify the regimen (Clemmons et al., 2021; 
Holmes et al., 2021b).

Premedication protocols comprise various 
drugs, including antihistamines and corticoste-
roids (Fauziah et al., 2022; Roselló et al., 2017). Most 
patients with IRRs to paclitaxel and docetaxel  
may tolerate resumption of therapy after admin-
istration of an antihistamine and corticosteroid 
(Roselló et al., 2017). Despite not being explicitly 
FDA-approved for this indication, the first-gener-
ation H1 antihistamine, diphenhydramine (DPH, 
Benadryl), has been the de facto gold standard 
commonly used to prevent IRRs, despite its well-
known central nervous system (CNS) side effects 
(BD Rx Inc., 2013; Durham et al., 2019). Developed 
when drugs were not required to undergo strin-
gent safety or efficacy testing before release, intra-
venous (IV) DPH received FDA approval in 1955 
(Blaiss et al., 2022; FDA, 2006). Research findings 
on the effectiveness of DPH as premedication have 
mixed results (Fauziah et al., 2022). Nevertheless, 
since DPH was the only IV antihistamine avail-
able for over 6 decades, health-care practitioners 
frequently included it as part of the premedication 
protocols (Holmes et al., 2021b; Blaiss et al., 2022; 
Fauziah et al., 2022). 

In 2019, IV cetirizine (Quzyttir) became the 
only second-generation H1 antihistamine ap-
proved as an injection when it was FDA-approved 
to treat acute urticaria in adults and children aged 
6 months or older (TerSera Therapeutics LLC, 
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2020; Blaiss et al., 2022). Recent research sug-
gests that IV cetirizine can address several unmet 
needs regarding antihistamines used in premedi-
cation for anticancer treatment (Holmes et al., 
2021b). Consequently, it may provide a favorable 
alternative to DPH in preventing IRRs (Durham 
et al., 2019).

GUIDANCE ON THE USE  
OF PREMEDICATION
The USPI for several FDA-approved infusion 
products includes antihistamine premedication 
requirements and recommendations (Table 1). 
The FDA recommends that premedication in-
structions be included in the Dosage and Admin-
istration, Warnings and Precautions, and in some 
cases, the Boxed Warning sections of the USPI 
label. According to the FDA Dosage and Adminis-
tration guidelines, “If there is important informa-
tion about administering other drugs before initi-
ating the subject drug, this information should be 
included in the Dosage and Administration sec-
tion [of the label]” (FDA, 2023). The guidelines 
additionally state that “If premedication is rec-
ommended to minimize potential hypersensitiv-
ity reactions, this section should describe the pre-
medication regimen and include a cross-reference 
to the detailed discussion of hypersensitivity re-
actions elsewhere in labeling (e.g., Warnings and 
Precautions, Adverse Reactions)” (FDA, 2023).

Information in the Warnings and Precautions 
section may warrant the inclusion of a Boxed 
Warning, which highlights “…an adverse reaction 

so serious in proportion to the potential benefit of 
the drug” or “…a serious adverse event that can 
be prevented or reduced in frequency or severity 
by appropriate use…or addition of another drug” 
(FDA, 2011). For example, in the case of paclitaxel, 
the USPI features a Boxed Warning preceding all 
other sections, indicating that “anaphylaxis and 
severe hypersensitivity reactions characterized 
by dyspnea and hypotension requiring treatment, 
angioedema, and generalized urticaria have oc-
curred in 2% to 4% of patients receiving paclitaxel 
in clinical trials…All patients should be pretreated 
with corticosteroids, DPH, and H2 antagonists” 
(Bristol-Myers Squibb, 2011). The USPI for naxi-
tamab-gqgk (Danyelza) starts with a Boxed Warn-
ing advising the use of a premedication regimen 
to mitigate or prevent the incidence of IRRs (Y-
mAbs Therapeutics, Inc., 2020). With these FDA 
regulations, it is beneficial for health-care provid-
ers to have a selection of various premedication 
regimens, particularly those that have proven fa-
vorable patient outcomes. In the past 3 decades, 
the USPI of over 50 infusion products continue to 
repeatedly reflect language regarding premedica-
tion regimens that are either required or recom-
mended to mitigate IRRs. Table 1 provides a sum-
mary of evidence-based decisions upon which 
product sponsors may rely upon as approved 
by the FDA. It is noted as the frequency of infu-
sion products increases over the years, as shown 
in Figure 1, it becomes increasingly important to 
shift the paradigm to recognize that premedica-
tion with a more favorable IV antihistamine (e.g., 

Table 1. Guidance on FDA-Approved Medications That Require/Recommend Antihistamine Premedication 

Medication class
DPH 
only

DPH (or
equivalent)

DPH or 
other H1 
antihistamine

Cetirizine 
or DPH

General 
antihistamine

Non-sedating 
antihistamine N

Monoclonal antibodies 12 5 1 1a 13 0 32

Platinum agents 0 0 0 0 2 0 2

Taxane agents 1 1 0 0 0 0 2

Other infusion agents 7 6 4 0 6 1b 24

Total 60

Note. DPH = diphenhydramine; FDA = US Food and Drug Administration; IV = intravenous.
aOfatumumab injection, for intravenous use: Administration of oral/IV antihistamine (DPH 50 mg or oral/IV cetirizine 10 
mg [or equivalent]) 30 minutes to 2 hours prior to each infusion.

bVestronidase alfa-vjbk injection, for intravenous use: Administration of a non-sedating antihistamine with or without an 
antipyretic medication is recommended 30 to 60 minutes before the start of the infusion for patient comfort. 
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IV cetirizine) can improve outcomes, particularly 
in infusion care settings.

CONSIDERATIONS FOR IV DPH  
OR IV CETIRIZINE
Diphenhydramine remains the only FDA-ap-
proved first-generation IV H1 antihistamine avail-
able (Blaiss et al., 2022). It is indicated for various 
conditions, including allergic reactions to blood or 
plasma transfusions, as adjunctive therapy during 
anaphylaxis after acute symptoms have been con-
trolled, and for other uncomplicated allergic con-
ditions when oral therapy is not appropriate (BD 
Rx Inc., 2013; Blaiss et al., 2022). Two retrospective 
studies, a recent prospective study, and a decades-
old review article, have shown the merit of DPH as 
a premedication to prevent and manage IRRs relat-
ed to cetuximab, rituximab, oxaliplatin, and pacli-
taxel therapy (Zanotti & Markman, 2001; Kidera et 
al., 2011; Durham et al., 2019; Barroso-Sousa et al., 
2021). Until the IV cetirizine phase II study in pre-
treatment, no randomized controlled trials (RCTs) 
have examined the impact of IV DPH on IRR as-
sociated with anticancer agents (Blaiss et al., 2022).

Compared with second-generation H1 anti-
histamines, DPH, as a first-generation H1 antag-
onist, has a significant side effect profile since it 
penetrates the blood-brain barrier more easily, 
resulting in increased sedation, drowsiness, and 
cognitive function impairment (Durham et al., 
2019; Blaiss et al., 2022). The 2023 NCCN Clini-
cal Practice Guidelines (NCCN Guidelines®) for 
Older Adult Oncology state that first-generation 
H1 antihistamines, like DPH, should only be used 
in select circumstances. For most instances, they 
recommend using alternatives like second-gener-
ation H1 antihistamines, such as cetirizine, deslo-
ratadine, fexofenadine, and levocetirizine (NCCN 
Clinical Practice Guidelines in Oncology [NCCN 
106 Guidelines®] Older Adult Oncology, 2023). Per 
the 2023 Beers Criteria for potentially inappropri-
ate medication use in older adults, individuals 65 
years or older are strongly advised to avoid using 
DPH whenever possible (American Geriatrics So-
ciety Beers Criteria Update Expert Panel, 2023). 
Its use in hospitalized elderly patients has been 
linked to a higher risk of delirium, cognitive de-
cline, behavioral disturbance, urinary retention 
resulting in catheterization, and longer median 

length of stay (Agostini et al., 2001; Wolfson et al., 
2022). In adults aged 65 or older, prolonged use of 
DPH is associated with a higher likelihood of de-
veloping dementia and Alzheimer’s disease (Wolf-
son et al., 2022). 

Falls in vulnerable populations and more severe 
reactions such as agitation, behavioral changes, 
dystonia, dyskinesia, hallucinations, and psychosis 
have also been reported with DPH use (McKeirnan 
et al., 2020; Simons & Simons, 2011; Letourneau et 
al., 2022). It is worth noting that the simultane-
ous use of alcohol or other CNS depressants like 
hypnotics, sedatives, benzodiazepines, opioids, or 
tranquilizers can worsen the CNS effects. Patients 
taking DPH should be advised to exercise caution 
while engaging in activities that demand mental 
alertness, such as driving and operating appliances 
or machinery (BD Rx Inc., 2013). In a randomized, 
double-blind study, administration of oral DPH 50 
mg for hypersensitivity reactions was shown to 
impair driving comparable to alcohol intoxication 
with a blood alcohol level of 0.1% (Weiler et al., 
2000). Sen and colleagues (2007) reported that out 
of the 5,383 aviation accidents between 1990 and 
2005, 338 postmortem samples from pilot fatalities 
were found to contain first-generation H1 antihis-
tamines, such as DPH. Levels of antihistamines in 
the blood were in the subtherapeutic to toxic range 
(Sen et al., 2007).

First-generation H1 antihistamines have poor 
selectivity for the H1 receptor, as they bind indis-
criminately with other receptors, such as musca-
rinic, serotonin, and alpha-adrenergic receptors, 
possibly resulting in multisystem side effects like 
dizziness, dry mouth, mydriasis, constipation, uri-
nary hesitancy, urinary retention, increased ap-
petite, weight gain, and orthostatic hypotension. 
Standard doses and overdose have been associat-
ed with cardiac effects, such as sinus tachycardia, 
prolongation of the QTc interval, abnormal ven-
tricular repolarization, and ventricular arrhyth-
mia (Simons & Simons, 2011; Shah et al., 2015). 
Diphenhydramine use in children younger than 
5 is not recommended, as an overdose can lead 
to paradoxical stimulation causing signs of agita-
tion and confusion, followed by extreme sedation 
and coma (Wolfson et al., 2022). Concurrent use 
of monoamine oxidase (MAO) inhibitors can pro-
long and amplify the anticholinergic effects. Due 
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to its atropine-like effects, DPH should be used 
cautiously in patients with a history of bronchial 
asthma, hypertension, hyperthyroidism, cardio-
vascular illness, or elevated intraocular pressure 
(BD Rx Inc., 2013). The potential of anticholin-
ergic toxicity coupled with the sedative effects of 
DPH may have a detrimental impact on a patient’s 
hospital stay, their ability to cooperate with medi-
cal staff, and their capacity to return home safely 
(Beaucage-Charron et al., 2022).

Diphenhydramine can elevate dopamine lev-
els in reward-associated neural pathways and 
produce sensations of euphoria and enhanced 
mood when used recreationally (Letourneau et 
al., 2022). It is among the most frequently abused 
medications in the US. According to a 2018 report 
by the National Center for Health Statistics, DPH 
overdoses accounted for 3.2% of all drug overdose 
deaths in the US in 2016 (Hedegaard et al., 2018). 
The report also revealed that DPH was among the 
top 15 drugs associated with drug overdose deaths 
in the country (Hedegaard et al., 2018). The rates 
of misuse among older adults are consistent with 
national epidemiologic trends in poisonings and 
drug overdoses (Nemanich et al., 2021).

Both oral and IV administration of DPH pose 
opportunities for misuse. Parenteral administra-
tion of DPH presents a unique challenge for indi-
viduals undergoing home infusion. This method 
permits rapid drug absorption and is frequently 
the most potent means to induce euphoria for 
many medications (Letourneau et al., 2022). Un-
intentional misuse can occur with oral therapy, as 
many adults in the US rely on over-the-counter 
(OTC) medications containing DPH to manage 
their sleep difficulties or pain and may be unaware 
of the safety risks (Abraham et al., 2017). Also, 
combination product labeling often prioritizes 
indications over drug content, so patients may 
be unaware that their OTC medication contains 
DPH (McKeirnan et al., 2020). Individuals who 
consume doses greater than 300 mg, but less than 
1 g, may experience cognitive changes such as agi-
tation, confusion, and hallucinations. Conversely, 
amounts exceeding 1 g are typically associated 
with self-harm attempts and can result in psycho-
sis, coma, and seizures (McKeirnan et al., 2020).

Intravenous cetirizine is the sole second-gen-
eration H1 antihistamine formulated for injection 

with high selectivity for peripheral H1 receptors due 
to its limited ability to cross the blood-brain barrier 
(TerSera Therapeutics LLC, 2020; Beaucage‑Char-
ron et al., 2022; Blaiss et al., 2022). As a result, it is 
less sedating and generally produces minimal CNS 
adverse effects and less cognitive impairment (Ba-
nerji et al., 2007; Simons & Simons, 2011; Fein et al., 
2019). Across three head-to-head comparison stud-
ies, the mean sedation ratings at 1 hour, 2 hours, 
and time to discharge were lower with IV cetirizine 
than with IV DPH (Abella et al., 2020; Holmes et 
al., 2021a; Holmes et al., 2021b). A phase III RCT 
comparing IV DPH and IV cetirizine for acute urti-
caria treatment revealed that the rate of treatment-
related adverse events in patients who received IV 
cetirizine was 3.9%, compared with 13.3% in those 
who received IV DPH; one patient in the IV cetiri-
zine group reported experiencing dysgeusia, pares-
thesia, and a sensation of warmth, while multiple 
patients in the IV DPH group reported dizziness 
and nausea (Abella et al., 2020). 

Cetirizine is more pharmacodynamically po-
tent than DPH based on affinity for the H1 recep-
tors (Ki value: 6 nM vs. 9.6–16 nM, respectively; 
Portnoy & Dinakar, 2004; Ghoneim et al., 2006; 
Krystal et al., 2013). Despite both IV formulations 
having a comparable onset time, cetirizine has an 
8-hour half-life with a duration of action of ≥ 24 
hours with minimal adverse effects. In contrast, 
DPH has a half-life ranging from 3.4 to 9.2 hours, 
with increased risk of falls from dizziness, seda-
tion, and hypotension among elderly patients as 
DPH remains in the body well after patients leave 
the outpatient setting (Sicari and Zabbo, 2022). 
Intravenous cetirizine is associated with reduced 
rescue drug usage, lower symptom recurrence, 
and lower requirement for additional medication 
(Abella et al., 2020).

In contrast to IV DPH, IV cetirizine is associ-
ated with a shorter time in the treatment center 
and a lower revisit rate to the treatment center 
at 24 and 48 hours. A randomized, double-blind 
phase II trial was conducted with 33 adults who 
required H1 antihistamines due to acute urticaria 
(with or without angioedema). Participants were 
given either IV cetirizine 10 mg or IV DPH 50 
mg. Patients treated with cetirizine had a short-
er stay at the treatment center (1.7 hours) com-
pared with those receiving DPH (2.3 hours), and 
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fewer patients who received cetirizine returned 
to the treatment center within 24 hours (Blaiss 
et al., 2022).

Paradoxical excitation has been reported 
among patients receiving DPH who are ultrarapid  
metabolizers of the cytochrome P450 2D6 (CY-
P2D6) enzyme (de Leon & Nikoloff, 2008). This 
affects 1.5% to 4.8% of the US population, in whom 
DPH acts as a CYP2D6 substrate and competitive-
ly inhibits other drugs that bind the same metabol-
ic enzyme (de Leon & Nikoloff, 2008). Cetirizine 
is not affected by CYP2D6 and undergoes limited 
metabolism by oxidative O-dealkylation (TerSera 
Therapeutics LLC, 2020). Since a proportion of 
ultrarapid metabolizers of CYP2D6 are known 
to exhibit paradoxical reactions with DPH, it is a 
plausible explanation for why the paradoxical re-
action was observed in our case with IV DPH but 
not IV cetirizine. Due to constraints in the clinical 
setting, our patient was not explicitly genotyped 
for CYP2D6.

PREVENTING INFUSION- 
RELATED REACTIONS
While IV cetirizine has shown efficacy in pre-
venting chemotherapeutic agent–induced IRRs, 
at the present time, IV cetirizine is only indicated 
for acute urticaria. Durham and colleagues (2019) 
conducted a retrospective analysis to compare the 
effectiveness of oral cetirizine (83 patients) and IV 
or oral DPH (124 patients) in preventing hyper-
sensitivity reactions to paclitaxel, rituximab, or 
cetuximab. The results showed that the incidence 
of IRRs was similar between the two groups (19.3% 
for cetirizine vs. 24.2% for DPH; p = .40), support-
ing the use of cetirizine as an alternative to DPH 
in this context (Durham et al., 2019). However, 
employing oral antihistamines as a premedication 
for IRRs presents multiple concerns. Adherence is 
an issue, as it is difficult to ascertain whether pa-
tients have taken the oral medication within the 
necessary timeframe to make it effective as pre-
medication. Oral medication takes longer to reach 
maximum concentration (Tmax) than IV medica-
tion and can be delayed with meals (TerSera Ther-
apeutics LLC, 2020). Oral cetirizine 10 mg has a 
Tmax of about 1 hour on an empty stomach and 2.7 
hours with food, whereas the Tmax of IV cetirizine 
10 mg is 1.8 minutes (TerSera Therapeutics LLC, 

2020). Administration timing and achieving rapid 
peak drug concentrations are essential in the pre-
medication setting (Holmes et al., 2021b).

Intravenous cetirizine was utilized by Holmes 
and colleagues (2021b) in the phase II RCT com-
paring the second-generation H1 antihistamine 
to IV DPH as premedication for IRRs associated 
with anti-CD20 treatments (such as rituximab, 
its biosimilar, or obinutuzumab) or paclitaxel. 
Results showed that 11.8% of patients receiving 
IV cetirizine and 17.6% receiving IV DPH experi-
enced an IRR. Patients given IV cetirizine spent an 
average of 24 minutes less at the treatment center 
than those given IV DPH (4.3 hours vs. 4.7 hours, 
respectively; Holmes et al., 2021b). Patients on IV 
cetirizine had a lower level of sedation at all mea-
surement points than those on IV DPH, even upon 
discharge (0.1 vs. 0.4). The incidence of treat-
ment-related adverse events was 11.8% in the IV  
cetirizine group compared with 23.5% in the IV 
DPH group (Holmes et al., 2021b).

Intravenous cetirizine has shown effective-
ness in older adults, who are often more suscep-
tible to the anticholinergic effects of first-genera-
tion H1 antihistamines such as DPH (Durham et 
al., 2019). Of the 34 patients who participated in 
the study conducted by Holmes and colleagues 
(2021b), 21 were 65 years or older. Among this 
subgroup, the incidence of IRRs was 11.1% with 
IV cetirizine and 16.7% with IV DPH. The median 
time for patients to be ready for discharge was 30 
minutes shorter with IV cetirizine compared with 
IV DPH. Consistent with the results of the entire 
study population, this subset of older adults had a 
lower level of sedation at all measurement points, 
even upon discharge (0.1 vs. 0.4). In terms of safety, 
treatment-related adverse events were observed 
in 11.1% of patients in the IV cetirizine group, as 
opposed to 33.3% in the IV DPH group (Holmes 
et al., 2021b). In the phase III RCT comparing IV 
cetirizine and IV DPH for acute urticaria, post-
hoc subanalysis indicated that IV cetirizine was 
equally effective in achieving the primary efficacy 
outcome for patients aged 65 years and older com-
pared with those younger than 65 years. Overall 
safety between these two groups of patients was 
similar (Abella et al., 2020).

There are different types of IRRs to taxanes, 
with the majority being immediate reactions that 
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develop within minutes of starting the first or sec-
ond infusion (Picard and Castells, 2014). Given 
that the risk of IRRs is generally not cumulative or 
progressively worse with later cycles of therapy, 
clinicians may consider utilizing IV cetirizine up-
front during the early cycles of taxane therapy that 
pose the highest risk of IRRs.

THE FUTURE OF PREMEDICATION 
WITH ANTIHISTAMINES
The expansion of immunotherapy has provided 
clinicians with various cancer-fighting drugs, in-
cluding monoclonal antibodies, immune check-
point inhibitors, and adoptive cell therapies like 
chimeric antigen receptor T-cell therapy. Infu-
sion-related reactions to immunotherapy, while 
uncommon, may result in prolonged infusion 
times, additional medical interventions, hospital-
izations, treatment cessation, and in severe cases, 
death (Peterson, 2022). As cancer treatment ad-
vances and new therapies are developed, staying 
informed about the potential risks of IRRs and the 
safest and most effective approaches to managing 
them will be essential.

Several immunotherapies, such as mono-
clonal antibodies (e.g., programmed cell death 
protein 1 [PD-1]–blocking antibodies and pro-
grammed cell death ligand 1 [PD-L1] blocking 
antibodies) and other drug classes (e.g., platinum 
agents, taxanes) include premedication recom-
mendations for IRRs in their USPI (Table 1). In-
travenous cetirizine may be a viable option for 
patients on PD-1/PD-L1-blocking antibodies, as 
avoidance of steroid premedication has been sug-
gested since it may counteract the therapeutic 
PD-1/PD-L1 effects (Adorisio et al., 2021). 

Approximately 35% of these immunotherapy 
USPIs recommend using an antihistamine as pre-
medication but do not mention a specific product. 
Some USPIs offer precise instructions for admin-
istering DPH, while others only state it without 
specifying the dosage (Table 1). The USPI for ofatu-
mumab (Arzerra) is the only one that specifies the 
use of IV/oral DPH or cetirizine as premedication 
(Novartis, 2009), while the USPI for vestronidase 
alfa-vjbk (Mepsevii) recommends administering a 
non-sedating antihistamine, with or without an an-
tipyretic medication, 30 to 60 minutes before the 
infusion to enhance patient comfort (Ultragenyx 

Pharmaceutical Inc., 2017). Notably, of all the US-
PIs listed in Table 1, the term “non-sedating” is only 
mentioned in the USPI for vestronidase alfa-vjbk.

As more infusion therapies requiring pre-
medication become available, finding alternative 
IV antihistamine options remains crucial. Despite 
the potential for unpleasant anticholinergic side 
effects, increased risk of motor impairment and 
falls in the elderly, and recommendations against 
its use in older patients, approximately 19.5 mil-
lion doses of IV DPH are administered annually 
(Abraham et al., 2017; Symphony Health, 2022). 
Over 3.3 million IV DPH doses per year are ad-
ministered for premedication purposes (IQVIA, 
2020). This high utilization of IV DPH may be 
a reflection of its relatively low cost as a readily 
available generic product. Perseverance is needed 
to navigate prior authorization for IV cetirizine as 
a branded, viable, and effective alternative to DPH 
if it is not already on the institutional formulary. 
In three separate trials, IV cetirizine consistently 
exhibited favorable outcomes compared with IV 
DPH, such as reduced sedation, less time spent in 
the treatment facility, a lower incidence of revisits 
(the need for a second visit after discharge) to the 
treatment center, and fewer treatment-associated 
adverse events (Abella et al., 2020; Holmes et al., 
2021a; Holmes et al., 2021b). Cetirizine has a lon-
ger duration of action, fewer contraindications, 
and less anticholinergic side effects than DPH 
(Blaiss et al., 2022). Medical contraindications to 
IV DPH include but are not limited to breastfeed-
ing, concurrent use of other hypnotics (e.g., ben-
zodiazepines commonly used in cancer patients), 
arrhythmias, and concurrent use of MAO inhibi-
tors; these are not concerns with IV cetirizine (BD 
RX Inc, 2013; TerSera Therapeutics LLC, 2020). 
The use of IV cetirizine has also resulted in fewer 
adverse effects on the vulnerable elderly popula-
tion (Durham et al., 2019).

Prior to the availability of IV cetirizine, no 
head-to-head RCT had been conducted for anti-
histamine use in premedication for IRRs (Holmes 
et al., 2021b). Carrying out such a trial would be 
infeasible and unethical since it would require 
withholding treatment crucial for ensuring pa-
tient safety and would go against the widely ac-
cepted FDA-approved labeling for over 50 infu-
sion products.

http://JADPRO.com
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From the phase III acute urticaria study show-
ing shorter time spent in the treatment center, 
lower rates of revisits to the treatment center, and 
less need for rescue medications, coupled with 
the phase II IRR study showing less sedation and 
decreased chair time, IV cetirizine can enhance 
patient satisfaction and improve health-care costs 
(Holmes et al., 2021b; Blaiss et al., 2022; Abella et 
al., 2020). These advantages of IV cetirizine far 
outweigh the risks of problematic adverse events 
associated with IV DPH (Durham et al., 2019; 
Blaiss et al., 2022). Despite the long-standing use 
of IV DPH as premedication for anticancer IRRs, 
it is apparent that IV cetirizine offers a clinically 
appropriate alternative. Clinicians should con-
sider their current DPH prescribing habits and 
thoroughly evaluate the selection of available 
products, especially given the accessibility of al-
ternative choices. They should be encouraged 
to form their own opinions on this topic, using 
clinical judgment and available resources to make 
well-informed decisions about patient care. l
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