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ABSTRACT

Introduction Monoclonal antibodies have revolu-
tionized the treatment of immune-mediated inflamma-
tory diseases (eg, rheumatoid arthritis [RA], Crohn’s
disease [CD], and psoriasis) as well as malignant
diseases. Currently, there are about 100 monoclonal
antibodies and even more are expected in the com-
ing years. Knowledge of not only their mechanism
of action but also their adverse event profile is tan-
tamount. One of the distinctive side effects of these
drugs is the potential for non-allergic and allergic
infusion reactions caused by cytokine release. These
adverse reactions should be monitored and man-
aged immediately for patient welfare and safety.

General Objective To determine the prevalence
of infusion reaction among patients given mono-
clonal antibodies at outpatient infusion units of @
University Hospital, from July 2015 to July 2017.
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Methodology This is a two-year retrospective
study at the University of Santo Tomas Hospital
(USTH), a fertiary teaching hospital. A chart review
of patients seen at the USTH Benavides Cancer
Institute (BCI) and Joint and Bone Center (JBC) were
gathered. Patients who received monoclonal anti-
bodies namely rituximab, infliximab, bevacizumab,
tocilizumab, belimumab, brentuximab, pembroli-
zumab, trastuzumab, pertuzumab, nimotuzumab
and eculizumab from July 2015 to July 2017 were
included in the study.

Results Majority of patients were in the 61 to 70
years age group (25.7%); the median age of the
population was 53 years and the majority were
females (64.9%). The most common indication for
monoclonal antibody infusion is rheumatoid arthritis
(28.4%). More than one-fourth of the patients did not
receive premedications (28.4%) but a good number
(25.7%) received at least two drugs: paracetamol
plus diphenhydramine plus corticosteroids followed
by 17.6% who received paracetamol plus diphenhy-
dramine. The authors found a significant difference
in the occurrence of infusion reaction between those
that were given premedications compared to those
who were not given premedications (p=0.032). The
most common monoclonal antibodies administered

were rituximab (28.4%); tocilizumab (23%); and
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infliximab (14.9%). However, only rituximab (2.5%),
infliximab (2.7%) and bevacizumab (1.4%) had infu-
sion reactions. The overall incidence rate of infusion
reaction to monoclonal antibodies was 14%. The on-
set was within 2 hours with most infusion reactions
occurring in the first cycle. Ninety percent were clas-
sified as grade 2 infusion reactions. Management
of these reactions included rescue medications and
brief interruption of infusion. No hospitalization nor
recurrence of infusion reaction on the resumption of
infusion occurred.

Conclusions: The prevalence rate of infusion reac-
tion to monoclonal antibodies was 14% in this pres-
ent single-center two-year retrospective study. All ad-
verse events were graded mild to moderate (grade
2) in severity, and were all accordingly managed
successfully in the outpatient setting.

Keywords: infusion reaction, monoclonal anti-
bodies, prevalence

INTRODUCTION

Monoclonal antibody therapy targeted for malig-
nancies and autoimmune diseases have shown great
strides in management outcomes, whilst, adverse in-
fusion reactions need to be addressed.

Monoclonal antibodies are developed to target
a particular antigen expressed by the tumor cells,
enhancing antibody-dependent cytotoxicity and tu-
mor killing. Knowledge not only of their mechanism
of action but also their their adverse event profile is
tantamount. Generally, infusion of these drugs in the
outpatient setting is welltolerated; however, there
are some instances when patients develop adverse
reactions. One of the distinctive events is the poten-
tial for non-allergic and allergic infusion reactions
caused by cytokine release. More commonly these
infusion reactions are not predictable. What initially
appears to be a minor reaction can eventually turn
out to be deleterious. So, the safety of patients re-
ceiving therapy is of utmost importance.

The development of monoclonal antibodies has
paved the way for new therapeutic strategies in
treating malignancy and autoimmune diseases. The
biologic medicines including monoclonal antibod-
ies are complex molecules which are the backbone
of targeted therapies. The basis of antibody-based
therapy originated from the observation of antigen
expression of tumor cells in the 1960s [1]. Monoclo-

nal antibodies originated from a clonal expansion of
antibody-producing malignant human plasma cells.
According to Singh et al [2], monoclonal antibodies
are fashioned to target specific cells in the body.
Due fo their specificity, they have the advantage of
reducing other untoward effects that are caused by
conventional chemotherapeutic agents.

In general, monoclonal antibodies are well toler-
ated. However, there are instances when acute re-
actions follow the infusion of these monoclonal anti-
bodies. These may present as fever, tremor, flushing,
dyspneaq, itching, and changes in heart rate and
blood pressure [3].

Infusion reactions are defined as any adverse
event occurring in relation to drug administration
and may be immediate (first hours after administra-
tion) or delayed (1-2 hours and up to 14 days after
administration). Infusion reactions may also be Im-
munoglobulin E (IgE)-mediated or non-IgE-mediated.
The latter being due to cytokine release and are as-
sociated with most monoclonal antibodies [4]. The
processes by which monoclonal antibodies provoke
infusion reactions are unclear. It may involve direct
cytokine release, activation of the complement sys-
tem and the coagulation system. However, in some
studies, infusion reactions stem from innate immune
response mechanism. They are not antigen-specific
and do not necessitate the presence of antibodies,
unlike a true antibody-mediated response. This char-
acteristic is the reason why they do not warrant prior
exposure before an infusion reaction manifests [5].
Most reactions appear immediately, but not all; gen-
erally, the more rapid the commencement, the more
severe the reaction [2]. Almost all monoclonal an-
tibodies have infusion reaction risks, but particular
drugs such as rituximab, cetuximab, alemtuzumab,
ramucirumab, obinutuzumab, and ofatumumab are
linked with serious risk to merit special precautions
[6]. Rituximab was the first monoclonal antibody ac-
cepted specifically for cancer therapy [7]. Rituximab
is an anti-CD20 monoclonal antibody associated
with infusion reactions in up to 85% of patients [8].
Mortality within 24 hours of rituximab infusion are
documented and roughly 80% occurred in associa-
tion with the first infusion [9]. Furthermore, the inci-
dence of any grade infusion reaction during the first,
fourth and eighth infusions were 77%, 30% and
14%, respectively [2]. Trastuzumab, a monoclonal
antibody specifically targeting HER2/neu positive
cancer, was associated with infusion reaction and
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about 40% occurred in the first infusion. The major-
ity occurred in the first 2 hours of infusion. On the
other hand, bevacizumab, a monoclonal antibody
targeting vascular endothelial growth factor, is relat-
ed to infusion reaction in less than 3% of patients.
Another example is cetuximab which has document-
ed infusion reaction in approximately 3% of patients
with fatal outcomes in 0.1% of patients [8].

These infusion reactions differ in severity. The re-
actions range from headache, mild gastrointestinal
symptoms such as diarrhea, transient rash and itch-
ing to severe cytopenias, cardiac toxicity, anaphy-
laxis, exfoliative dermatitis and rarely life-threatening
bullous toxidermias [10]. The widely accepted Na-
tional Cancer Institute has formulated a classification
for different types of adverse reactions associated
with monoclonal antibodies. These are grade 0-5 in
severity ranging from mild to severe symptoms [11].

Due to documented reactions, the administration
of monoclonal antibodies has to be monitored close-
ly. Certainly not a guarantee, pre-infusion medica-
tions such as antipyretics, antihistamines and corti-
costeroids are being used before the administration
of monoclonal antibodies to decrease the likelihood
of adverse reactions. Reactions of cytokine release
may be managed by shortterm cessation of drug
infusion, administration of H1/H2 inhibitors and re-
starting the infusion at a slower rate [4]. In rituximab,
administration of the medication was also practiced
to be given slowly to reduce infusion reactions. His-
tory of previous reactions should also be reviewed
so as to alert caregivers of future risk of adverse
effects during infusion [7].

The USTH-BCI and JBC are ambulatory units
where these drugs are administered in an outpatient
setting. The most common monoclonal antibodies
infused in these units are rituximab, infliximab, bev-
acizumab, tocilizumab, belimumab, brentuximab,
pembrolizumab, trastuzumab, pertuzumab, nimotu-
zumab and eculizumab. As part of pharmacovigi-
lance and patient safety advocacy, the researchers
would like to know the prevalence, characterize the
severity of infusion reaction and describe the out-
come of management given to these patients.

OBJECTIVES

This present study aims to determine the prevalence
of infusion reaction in patients receiving monoclonal
antibodies in the outpatient infusion units of the of the

USTH from from July 2015 to July 2017. The specific

objectives include: To determine the demographic
data of the study population; To classify the severi-
ty of infusion reaction based on Modified National
Cancer Institute Common Terminology Criteria for
Adverse Events Scale Version 3; To determine the
premedications used prior to infusion of monoclonal
antibodies; To determine if there is an association
between the premedications given and occurrence
or non-occurrence of the event; To determine the ear-
liest time and cycle of chemotherapy when the infu-
sion reaction developed; To describe management
strategies and outcome of patients who developed
infusion reactions.

MATERIALS AND METHODS

Study Design and Participants

This is a two-year retrospective study done in the
USTH, a fertiary teaching hospital. A chart review
of patients seen at the BCl and JBC was done.
Patients who received monoclonal antibodies name-
ly rituximab, infliximab, bevacizumab, tocilizumab,
belimumab, brentuximab, pembrolizumab, trastu-
zumab, pertuzumab, nimotuzumab and eculizumab
from July 2015 to July 2017 were included in the
study. The research study proposal was approved by
the UST Hospital-Institutional Review Board prior to
any study-related events.

Infusion reactions were classified based on the
Modified National Cancer Institute Common Ter-
minology Criteria for Adverse Events Scale Version
3. This is a widely accepted standard set of termi-
nologies throughout the oncology community as the
uniform classification and severity grading scale for
adverse events in cancer therapy clinical trials and
other oncology settings. The prevalence rate will be
computed in this study.

Statistical Analysis

Data analysis was done using SPSS Statistics version
22. Quantitative variables will be presented as per-
centages and continuous variables will be presented
as a range. Chi-square test was used to determine if
there was a significant difference between the two
groups being compared.

RESULTS

A total of 74 patients were included in the study, all
of whom received at least 2 cycles of monoclonal
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antibody from July 2015 to July 2017 at the outpa-
tient infusion units of the USTH. Among the study
population, 10 patients developed infusion reaction
which accounted for a calculated prevalence of 14%.

Table 1 presents the demographic data of the study
population. Nineteen patients (25.7%) were in the
61 to 70 years age group, accounting for the major-
ity of the population. The median age was 53 years.
There were 48 (64.9%) females. The most common
indication for monoclonal antibody infusion among
the cohort was rheumatoid arthritis (21, 28.4%).

The researchers found no significant association
between age, gender and diagnosis with the occur-
rence of infusion reaction. (p value=0.797, 0.493
and 0.359; respectively).

A maijority of them received at least one premed-
ication prior to infusion in the form of paracetamol
and/or antihistamine and/or corticosteroids in 53
patients (71.62%). The most common practice was
the use of triple premedications, namely, paraceta-
mol, diphenhydramine and corticosteroids with a
frequency of 23 (31.1%). Among those who were
given premedications, 10 patients (13.7%) still de-
veloped an infusion reaction. Interestingly, a signifi-
cant proportion of, 21 patients (28%) were not giv-
en any premedications. Among these cohorts, none
developed infusion reaction.

The researchers found a significant difference in
the occurrence of infusion reactions between those

that were given premedications compared to those
who were not given premedications (p=0.032).

Table 3 shows the monoclonal antibodies admin-
istered to the study population. Twenty-one patients
(28.4%) received rituximab, which accounts for the
majority of the population. It was also the drug where
most of the infusion reaction occurred in 7 patients
(9.5%). This was followed by infliximab, accounting
for a total of 11 patients (14.9%) infused and among
these, 2 patients (2.7%) developed infusion reaction.

Table 4 classified patients according to grade of
infusion reaction. In this study, it was found that 90%
of the infusion reactions were grade 2 based on the
Modified NCTCAE Ver 3. These patients developed
chills, erythema, wheals and nausea which were
immediately relieved after receiving symptomatic
treatment. Only one patient who received rituximab
developed a grade 3 reaction in which the patient
developed wheezes and dyspnea which were man-
aged adequately.

Table 5 notes the number of cycles when the infu-
sion reaction manifested. Most patients developed
adverse events during the first infusion (60%).

Table 6 shows the time that infusion reaction
symptoms occurred. Forty percent of reactions oc-
curred during the first 2 hours of infusion. In this
study, the onset of reaction to monoclonal antibodies
was found to have a 2-hour meantime. This had a
standard deviation of 1.23.

Table 1. Demographic data of patients receiving monoclonal antibody in the USTH series from July 2015 to July 2017

Demographics Monoclonal Total P
Antibodies
Infusion Reaction (n,%)
Negative Positive
Age 0.797
18 to 50 years old 31 (41.84) 4 (5.41) 35 (47.30)
51 to 80 years old 32 (43.24) 6(8.11) 38 (51.35)
>81 years old 1(1.4) 0 (0) 1(1.4)
Sex 0.493
Male 22 (29.7) 4 (5.4) 26 (35.1)
Female 42 (56.8) 6(8.1) 48 (64.9)
Diagnosis 0.359
Solid Cancers (Adenoid Cystic, Breast, 13 (17.57) 1(1.35) 14 (18.92)
Colorectal, Lung and Endometrial)
Hematologic Malignancy (lymphoma, 18 (24.32) 5 (6.76) 23 (31.08)
Leukemia, Plasma cell Neoplasms)
Autoimmune Diseases (Ankylosing 33 (44.59) 4 (5.40) 37 (50)

spondilosis, Psoriatic Arthritis, SLE,
IBS, Scleroderma, etc.)
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Table 2. Medications given prior t

o monoclonal antibody infusion in present USTH series

Premedication Monoclonal Antibody Infusion Reaction Total P
Negative n (%) Positive
n (%)
None 21 (28.4) 0 (0) 21 (28.4) 0.032
With at least one 43 (67.19) 10(13.7) 53 (71.62)
premedication given
Paracetamol 0 (0) 1(1.4) 1(1.4)
Corticosteroids 1(1.4) 1(1.4) 2(2.7)
Paracetamol, diphenhydramine 13 (17.6) 2(2.7) 15 (20.3)
Paracetamol, corticosteroids 7 (9.5) 1(1.4) 8 (10.8)
Diphenhydramine, corticosteroids 3 (4.05) 1(1.4) 4 (5.4)
Paracetamol, diphenhydramine, 19 (25.7) 4 (5.4) 23 (31.1)

corticosteroids

Table 3. Number and percentage of patients with and without infusion reaction according to monoclonal antibody received in

the present USTH series

Monoclonal Antibody Infusion Total P
Reaction (n, %)
Negative Positive
Monoclonal Antibody 0.189
Belimumab 4 (5.4) 0 (0) 4 (5.4)
Brentuximab 5(6.8) 0 (0) 5(6.8)
Bevacizumab 3(4.1) 1(1.4) 4 (5.4)
Eculizumab 1(1.4) 0(0) 1(1.4)
Infliximab 9(12.2) 2 (2.7) 11(14.9)
Nimotuzumab 1(1.4) 0 (0) 1(1.4)
Pembrolizumab 2(2.7) 0 (0) 2(2.7)
Pertuzumab 2(2.7) 0(0) 2 (2.7)
Rituximab 14 (18.9) 7 (9.5) 21 (28.4)
Tocilizumab 17 (23) 0 (0) 17 (23)
Trastuzumab 6 (8.1) 0 (0) 6 (8.1)

Table 4. Number and percentage of grading of monoclonal antibody infusion reaction present in the USTH series

Grade 1
reaction
Monoclonal
Antibody
Bevacizumab 0 (0)
Infliximab 0(0)
Rituximab 0 (0)
Total 0

Grade 2
reaction

1(10)
2 (20)
6 (60)
9 (90)

Grade 3
reaction

0(0)
0(0)
1(10)
1(10)

Grade 4 Grade 5
reaction reaction
0(0) 0(0)
0(0) 0(0)
0(0) 0(0)

0 0

Total

1(10)
2 (20)
7 (70)
10 (100)

The management of infusion reactions included
administration of medications for hypersensitivity re-
action. Among the medications given, seven patients
received hydrocortisone (70%), three were given

diphenhydramine (30%), one patient received met-
oclopramide (10%), one patient received ranitidine
(10%) and one was given hyoscine-n-butyl bromide
(10%). One patient was given salbutamol nebuliza-
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Table 5. Number and percentage of monoclonal antibody infusion reaction according to the number of cycles received in the

present USTH series

Cycle of 1¢ cycle 2" cycle 39 cycle 4" cycle 5" cycle 6" cycle 7" cycle Total
Infusion

Monoclonal

Antibody

Bevaci- 1(10) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 1(10)
zumab

Infliximab 1(10) 0 (0) 0 (0) 0 (0) 1(10) 0 (0) 0 (0) 2 (20)
Rituximab 4 (40) 1(10) 1(10) 0(0) 0(0) 0(0) 1(10) 7 (70)
Total 6 (60) 1(10) 1(10) 0 1(10) 0 1(10) 10 (100)
Table 6. Number and percentage of monoclonal antibody infusion reaction according to time of onset

Time of Onset <1 hour >1-2 hours >2-3 hours >3-4 hours >4 hours Total
Monoclonal Antibody

Bevacizumab 0 (0) 0 (0) 0(0) 0(0) 1(10) 1(10)
Infliximab 0(0) 1(10) 1(10) 0(0) 0(0) 2 (20)
Rituximab 0 (0) 3 (30) 2 (20) 0(0) 2 (20) 7 (70)
Total 0(0) 4 (40) 3 (30) 0(0) 3 (30) 10 (100)

tion due to wheezes, with subsequent discontinuation
of infusion. Two patients had a brief interruption of
infusion and one patient had extended infusion time.
In this study, all patients who developed infusion
reaction were observed, monitored and managed
in the outpatient clinic and none required hospitali-
zation. All patients had a good response to medical
management to control the infusion reactions.

DISCUSSION

The salient finding in this present two-year study de-
rived from a single-center university hospital ambu-
latory care setting, is the occurrence of a 14% prev-
alence of infusion reactions for those 74 patients
administered with monoclonal antibodies in the on-
cologic and rheumatologic specialized services.

A maijority of the patients were females in the old-
er population, however, there were no associations
with the onset of infusion reactions to age, sex and
diagnosis. These present data were notably consist-
ent with those published from elsewhere [12].

In addition, it was found that most patients’
premedications included paracetamol, diphenhy-
dramine and corticosteroids. The data obtained in
the study were seen to be consistent with other in-
vestigations where the most common premedications
generally provided to patients were antihistamines
and paracetamol [17]. Whilst found in this pres-
ent study that a majority of patients had a grade 2

severity of reaction (eg, erythema, headache and
chills), another local study also showed that 4 out of
5 patients taking rituximab developed grade 2 infu-
sion reactions [21]. From elsewhere studies, grade
2 reactions were also more common [22,23] though
some highlighted that grade 3 or 4 hypersensitivity
reaction also occurred [24,25]. Coherent from else-
where studies too [2,3], the timing of occurrence of
infusion reaction in this study appears to be within
120 minutes post infusion, though some may be de-
layed up to 24 hours [2].

In this present study, most of the infusion reactions
occurred during the first cycle of infusion, as was
noted in another local study [21], and from anoth-
er series [3]. Along with these, Choquette and col-
leagues [26] found that the incidence then varied
from 1.8% to 3.2% between infusion numbers two
and eight. Fewer than 1% developed infusion relat-
ed reaction on the 8" cycle of rituximab treatment in
a study by Vogel et al.[7]. Mild to moderate infusion
reactions can be controlled by administration of sup-
portive therapy or a temporary discontinuation of
infusion [3].

CONCLUSION

The prevalence of monoclonal antibodies infusion
reaction in the USTH ambulatory care setting is 14%
in a 2-year period. Twenty-eight percent of patients
that received monoclonal antibody infusion had
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rheumatoid arthritis. Infusion reaction was more
common in females and in advanced age. Infusion
reaction occurred within the first 2 hours of infusion
and most occur during the first cycle. Majority of
the reactions were classified as grade 2 based on
NCTCAE Version 3. Premedications provided to
patients were paracetamol, diphenhydramine and
corticosteroids. Finally, it was found in the investi-
gation that the patients who developed monoclonal
antibody reaction generally tolerated the reaction
after giving rescue medications. None required

hospitalization nor recurrence of an infusion reac-
tion.

The researcher recommends further studies re-
garding infusion reaction to include any comorbid-
ities of the patient such as a history of allergy to
account for the possibility of this risk factor in the
development of infusion reaction. Furthermore, we
recommend improvement in the documentation of
the occurrence of infusion reactions, presentation,
vital signs and physical examination of patients be-
fore, during and after infusion.
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