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Premedications for infliximab
infusions do not impact the risk of
acute adverse drug reactions

James Ducharme,’ Cindy Pelletier,2 Ramesh Zacharias?

Abstract

Objective The purpose of this study was to
identify the association of premedication
with the adverse drug reaction (ADR)

rate in infliximab infusions.

Design A retrospective chart review of 684
patients who received 4077 infusions in

a network of community clinics over 16.5
months. Data collected included age, weight,
sex, diagnosis, dose, premedications and
ADR information, which was coded for

time of onset, severity and outcome.

Setting Community infusion clinics

located in Ontario, Canada.

Patients Patients aged 12-91 years who
receive regular infliximab infusions to treat
their autoimmune condition, mainly either
Crohn’s disease or rheumatoid arthritis.
Main outcome measures The number of
infusions to the occurrence of an acute

ADR by presence of premedication.

Results ADRs are not significantly different
(x*(1, n=644, p=0.651)=0.204) between
those who always received premedications
and those who never did. When controlling
for age, sex, weight and diagnosis, patients
receiving premedications were just as likely
to experience an ADR as patients who never
received any (OR 1.1, 95% C1 0.7 to 1.9,
p=0.5). When assessing the number of
infusions to the occurrence of an ADR using
the Kaplan—Meier method, no significant
difference was found between the two groups.
Conclusions The use of premedications is
not associated with a decreased risk of ADR
in patients receiving infliximab. This held
true for patients who had never had an ADR
prior to receiving premedications and while
controlling for age, sex, weight and diagnosis.

Introduction

Acute adverse drug reactions (ADRs)
have been well documented in relation-
ship to infliximab infusions.'* It has
become fairly routine for physicians
to provide medications just prior to an

infliximab infusion (premedications) in
an effort to prevent the recurrence of an
ADR in patients who have already had
such a reaction. Many physicians also ini-
tiate these premedications for patients at
the onset of infliximab therapy, hoping
to prevent ADRs from occurring, since
some patients withdraw from infliximab
infusion therapy due to the severity of
the reactions. Premedications that are
routinely used include paracetamol, anti-
histamines, steroids and antinauseants.
Antihistamines and even epinephrine have
been used to treat more severe ADRs that
have not resolved with slowing or cessa-
tion of the infliximab infusion. However,
infliximab-related ADRs do not appear to
be allergic in nature. Cheifetz and Mayer®
felt that the ADRs did not appear to be
related to the presence of antibodies.
They stated that ‘the reactions are largely
not anaphylactic (IgE mediated), mak-
ing it possible to re-treat patients using
specific protocols.” Such information
supports the concept that use of epine-
phrine, steroids or antihistamines to treat
infliximab-related ADRs as if they were
allergic in nature, or the use of steroids
or antihistamines to prevent them, may
be of little or no value.
Infliximab-related ADRs resemble the
idiosyncratic reactions associated with
the use of vancomycin.® Often stopping
an infusion, then restarting at a lower rate
allows a treatment to continue without
further symptoms. Furthermore, patients
having had an ADR with one infliximab
infusion may not have any reaction with
the next infusion. If the ADRs seen with
infliximab are idiosyncratic in nature,
then it is possible that the use of adjunc-
tive medications may offer no benefit,
while exposing the patient to the recog-
nised adverse effects of those medications.
Furthermore, it is possible that drug-drug
interactions may actually increase the risk
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of a patient having an ADR rather than decreasing
that risk. The purpose of this study was to identify the
association of the use of premedication with the rate
of ADRs seen with infliximab infusions. It is possible
that an increased risk of an ADR could be explained by
the fact that people having already had an ADR—and
therefore now receiving premedication—would inher-
ently be at greater risk for another ADR. To account
for that possibility, as a second objective we wished to
evaluate whether new patients who received premedi-
cations from the onset of infliximab therapy prior to
having experienced a first ADR were at greater risk
of an ADR than those new patients who received no
premedication.

Methods

This is a retrospective chart review of all patients
treated with infliximab in community infusion clin-
ics during the period from 1 December 2006 to 15
April 2008. The infusion clinics are located across
Ontario, Canada. All clinics follow the same stand-
ardised protocols for the infusion and monitoring of
infliximab. Such an approach has been in place for
over 6 years with an accumulated total of greater than
100 000 infusions. The methods used for this medi-
cal record review were as recommended by Gilbert ez
al.® Ethics approval was obtained from the University
of Western Ontario Research Ethics Board for Health
Sciences Research. (See the paper by Ducharme et al
for further details regarding the clinics and infusion
protocols.)!

The data required for this medical record review
were partly available in an existing electronic data-
base while the rest was available in the hard copies of
the patients’ records. Every new patient has an elec-
tronic record containing patient demographics and
appointment data, which are mostly used to schedule
appointments. The hard copy of a patient’s record is a
standardised datasheet that is filled out at each visit, and
includes weight, presence and level of severity of new
symptoms, history of infection(s) or hospitalisation(s)
since the previous infusion, recent surgery or planned
surgery, blood tests or other investigations (eg, colon-
oscopy) and any change in medications. Details of any
previous or new ADR are included in the hard copy of
the patient’s record.

The required electronic data elements as explicitly
defined prior to the study were extracted from the
database and supplemented with data extracted from
paper records. A 10% random sample of the study
charts had data extracted by a second trained recorder
to ensure interobserver reliability. The data elements
obtained from the electronic database were: age, sex,
diagnosis, weight, intervals of infusions, infliximab
dosage, number of infusions received during the study
period and medications to be taken prior to infliximab
infusion. The data extracted from the paper records

Frontline Gastroenterology 2011;2:249-254. doi:10.1136/flgastro-2011-100030

Table 1 Infusion reaction stratification according to
Cheifetz and Mayer®

Severity

Reaction classification

Diaphoresis Mild
Dizziness

Flushing

Headache

Nausea

Palpitations

Chest discomfort

Hypo/hypertension (>20 points increase)
Increased temperature

Palpitations

Shortness of breath

Urticaria

Chest discomfort

Hypotension/hypertension (>40 points increase)
Increased temperature with rigors

Severe chest discomfort

Severe flushing

Shortness of breath with wheezing

Stridor

Moderate

Severe

were: steroid premedication dosage, presence and
severity of adverse event according to Cheifetz and
Mayer’s’ stratification (see table 1), and time of onset
of any adverse event (during infusion, within 24 h
postinfusion or delayed).

Analysis

All descriptive statistics and statistical tests were
obtained using IBM SPSS Statistics (V.19.0, SPSS).
Only those patients who underwent and completed
the standard loading dose regimen during the study
period were included. This was to exclude those who
started receiving infusions prior to the study period or
outside of the network of clinics whose premedication
and adverse event history are unknown.

The Kaplan—Meier survival analyses were done to
evaluate the differences in the number of infusions
until the occurrence of an ADR between patients who
never received premedications and those who always
did. The Breslow (generalised Wilcoxon) y? test was
used to test significance of differences in the Kaplan—
Meier survival plots.

The logistic regression analyses were done to assess
the association between premedications and ADRs
while controlling for age, sex, weight and diagnosis;
variables available with a potential association with
the risk of ADR. Diagnoses were categorised as either
arthridities or gastrointestinal conditions. Patients
reported as having ‘psoriasis’ or ‘other’ were excluded
due to their confounding effect on the regression mod-
els. The strength of the associations is reported as ORs.
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For all tests assessing differences between presence and
absence of premedications, patients who had changes
in their premedication status prior to an ADR or with-
out experiencing an ADR before the change were
excluded since it meant that the presence (or absence)
of premedications was not consistent.

Results

Altogether, 3161 patients received a total of 20 976
infusions during the study period. Of these, 684
patients who received 4077 infusions completed the
standard loading dose regimen and were selected for
this study. Forty (5.8%) patients had changes in their
premedication status and were excluded from analyses
where the associations with the presence of premedica-
tions were evaluated. Fifty-three (7.7%) patients were
in the diagnostic categories ‘psoriasis’ or ‘other’ and
were excluded from the logistic regression tests. The
basic descriptive characteristics of the patient sample
are outlined in table 2.

The most common diagnoses were Crohn’s disease
and rheumatoid arthritis (see table 3). More than half
of the patients (56.6%, n=387) were always prescribed
premedications. The most frequently used premedica-
tion type was steroids (78.7%, n=347, hydrocortisone
in 98.8% of steroid usage). Further details on the types
and combinations of premedications prescribed are
outlined in table 4. The decision to prescribe premedi-
cations and which to prescribe was at the discretion
of the patient’s physician. Most patients with arthridi-
ties always received premedications (n=144, 63.4%)
while most patients with gastrointestinal conditions
never received them (n=236, 64%) and this difference
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were severe (5.5%). Of the nine severe reactions, one
required the assistance of emergency medical services.
Seven were noted as improved (includes the reaction
where emergency medical services were called). No
notes were included as to the improvement of the
other two severe reactions.

Women were more likely to experience an ADR
as 21.2% of women did versus 9.7% of men (x*(1,
n=684,p<0.001)=16.839); the predictive value of sex
remained true when controlling for age, disease, weight
and presence of premedication in the logistic regres-
sion analyses (OR 3, 95% CI 1.8 to 4.9, p<0.001). No
other variable was predictive of ADR occurrence. The
ADR rates of new patients who had premedications
initiated from the onset of infliximab therapy versus
those who never received premedications are not sig-
nificantly different (x*(1, n=644, p=0.651)=0.204).
The severity of the first ADR was also not significantly
different between patients who always received pre-
medications versus those who never did (x*(2, n=107,
p=0.35)=2.101). The reaction rates between dis-
ease types were also non-significant overall, neither
in those who never received premedications, nor in
those who always received them (p>0.571, %><0.306
in each case). When controlling for age, sex, weight
and diagnosis, patients receiving premedications were
just as likely to experience an ADR as patients who
never received premedications (OR 1.1, 95% CI 0.7 to
1.9, p=0.5). When assessing the number of infusions

Table 3 Patients by primary diagnosis

is significant (x*(1, n=596, p<0.001)=42.394). Primary diagnosis N Proportion (%)
i 0,
. ;fh.ere were 163dA13R§, of ;Vhl;hﬂ? 1.3 (%).8./0f of all Crohn's disease 738 308
n gsmns) occurre .urln.g the infliximab infusion, Rheumatoid arthritis "1 16.2
while 50 (1.2% of all infusions) occurred after the end N
. A o . Ulcerative colitis 11 16.2
of the infusion but within the first 24 h for an overall Fistulsing Crohn's 95 139
ADR rate of 4% occurring in 108 patients (15.8%). Ankvlosing spondvitis 50 7'3
Most reactions were mild (n=97, 59.5%) and nine yiosing sponcy '
Psoriasis 27 3.9
Table 2 Patient le ch teristi Psoriatic arthritis 26 3.8
able atient sample characteristics Other % 38
Variable Mean SD Total 684 100.0
Age (years) 45,1 +15.1
Minimum 12 Table 4 Patients by premedications
Maximum 91 yp
Sex Premedication(s) N Proportion (%)
Male (n) 320 N 213 355
Male (%) 4 Stone'd 150 219
Weight (kg) 763 +205 eroies _ '
P Antihistamines, paracetamol and steroids 110 16.1
Dose (mg of infliximab per kg of 5.08 +1.4 o }
bodyweight) Antihistamines and steroids 66 9.6
Number of infusions each patient received 6 +2.4 Antihistamines 40 5.8
during the study Antihistamines and paracetamol 37 5.4
Number of weeks between infusions 6.6 +23 Paracetamol and steroids 21 3.1
Minimum Paracetamol 17 2.5
Maximum 9 Total 684 100.0
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to the occurrence of an ADR using the Kaplan—-Meier
method, there is also no significant difference between
the length of survival of patients receiving premedi-
cations and the length of survival of those who do
not receive premedications (y*(Breslow) (1, n=473,
p=0.47)=5.22) (see figure 1). Of note, however, when
comparing patients who received antihistamines as part
of their premedications with those who never received
any premedications, those with antihistamines tended
to have lower surviving proportions although the dif-
ference was not significant (x*(Breslow) (1, n=473,
p=0.07)=3.37) (see figure 2). Other regression and
Kaplan—Meier analyses were conducted to assess the
effects of the presence or absence of paracetamol or
steroids; none of these analyses revealed any nota-
ble difference in reaction rates between patients who
received these premedications and those who did not
receive them.

Discussion

Any time a patient receives a medication, the patient
is at risk of an adverse event. It is important therefore
to avoid medications if there is no potential benefit,
as the patient can only be at risk of harm. An obvious
example of this would be if a physician were to pre-
scribe an antibiotic to someone having a viral upper
respiratory tract infection.

In the case of monoclonal antibody medications,
acute adverse reactions are poorly understood. It has
been known for years that infliximab, or any other
monoclonal antibody medication for that matter,
can generate an antibody response in patients. Many
patients will no longer respond to infliximab once
antibodies have developed.” ® Farrell et al’ suggested
that these antibodies could impair patient response to
infliximab and they could also be the cause of many of
the acute ADRs seen with infusions. In their study, they
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Figure 1 Survival function by presence of premedications.

Dark line, no premedications; grey line, with premedications.
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identified that there was a decreased incidence in the
development of antibodies to infliximab when a dose
of 200 mg of hydrocortisone was given as a premedi-
cation. This held true only if the hydrocortisone was
given within 8 weeks of the second infusion. However,
the prevention of antibody development did not pro-
duce a decrease in adverse events. In a review, Mayer
and Young also suggested that infusion reactions might
be related to the presence of these antibodies.!® These
studies were trying to imply that the acute adverse
reactions might be allergic in nature. Acute allergic/
anaphylactic reactions are IgE based, however, and the
study by Cheifetz et al'' demonstrated that infliximab
reactions generate no IgE response. Steenholdt et al'?
demonstrated in 19 of 20 patients with acute adverse
reactions that IgG antibodies were highly positive
immediately after the reaction. Only 11 were re-tested
prior to their next infusion; seven were negative for
such antibodies. The absence of these IgG antibodies
prior to reinfusion was not associated with the absence
of another infusion reaction. As with the study by
Cheifetz et al,'! there were no IgE antibodies detected.
Clinically, it is seen that the initial reaction can be
stopped and additional reaction can be prevented dur-
ing the same infusion by slower infusion rates or by
temporarily stopping the infusion and flushing the
intravenous line.! ' Both these points would seem to
eliminate the possibility of an allergic origin for the
acute adverse reactions. They are now considered to
be idiosyncratic in nature.

It is possible that any medication used in conjunc-
tion with another may result in an adverse drug—drug
interaction—there are numerous examples in clini-
cal practice. It is reasonable therefore to suspect that
use of medications in conjunction with infliximab
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Figure 2 Survival function by presence of antihistamines
versus no premedications. Dark line, no premedications; grey
line, with antihistamines present.
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may potentiate the severity of an adverse reaction or
increase the rate of such events occurring. In our study,
it was evident that the use of premedications was not
associated with a reduced risk of an ADR in patients
receiving infliximab. Overall, the rates of ADRs were
the same in patients who received premedications. In
a retrospective chart review like this, determining cau-
sality is not possible. One could argue that the at-risk
patients were more likely to receive premedications so
that their reaction profile remained similar to those not
receiving premedications. However, since this study
compared patients who received premedications before
having had an ADR, the presence of premedications
cannot be attributed to the premise that the patient was
at a greater risk. Others might argue that the type of
premedications play a role, maybe even a confounding
one; it appears that those who receive antihistamines
are more likely to experience an ADR at some point.

While a study of a retrospective nature cannot by
definition impute causality, the absence of association
with ADR rates suggests the necessity for further study
into the need for premedications. The size of this study,
however, prohibited a deeper examination of the role
of premedications on ADR rates. Confirmation of
associations, or lack thereof, of specific premedica-
tions in a large prospective randomised trial could
confirm the lack of value of premedications. While
this study shows no potential benefit, there is always
an adverse event rate—potential harm—from every
medication prescribed. Furthermore, our study sug-
gests that trying to prevent ADRs with premedications
may, in some instances, actually increase the risk of an
ADR—we may be placing our patients at greater risk
by attempting to be proactive.

Many physicians are concerned about the severity of
reactions and the potential risk of morbidity or even
death. Such concerns over patient safety may not be
justified. While in ACCENT I, 3% of patients had their
treatment suspended due to adverse events,>only 2/2211
infusions in a study by Colombel et al® ‘required’ the use
of epinephrine. In a study by Takeuchi et al* the rate of
serious adverse events was also low, occurring in 0.5%.
What is reassuring is that, as we previously reported,
most ADRs resolve with slowing down or temporarily
stopping the infliximab infusion before restarting it at a
lower rate.! Even in patients who had apparent severe
reactions all symptoms improved or resolved prior to
paramedics arriving in response to being called.

As the use of monoclonal antibody medications
expands, we can expect to develop a greater under-
standing of their actions, both positive and negative.
Until such time, we need to be cautious in applying
therapy for adverse events that we understand, such as
allergic reactions, to ADRs that we do not understand,
hoping that somehow therapy will be beneficial. Primo
non nocere is our mandate. Withholding premedica-
tions in an effort to decrease the risk of infliximab-
induced ADRs appears to be a step in that direction.

RESEARCH

What is already known on this subject?

» Acute adverse drug reactions (ADRs) are well
documented in infliximab infusions.

» Physicians prescribe medications normally used for
allergic reactions prior to infusion in an effort to decrease
this risk despite evidence showing that reactions are
idiosyncratic in nature.

» Briefly stopping or slowing the infusion almost always
allows treatment to continue without further symptoms.

What this study adds?

Premedications may offer no benefit or even increase ADR
risk.

How might it impact on clinical practice in the

foreseeable future?

The lack of identified benefit from using premedications to
prevent infusion-related ADRs raises the concern of overpre-
scribing medications and elevating the potential for drug—
drug interactions and non-infusion-related reactions. These
results should encourage physicians to stop prescribing
premedications for infliximab infusions.

Conclusions

The use of premedications was not associated with a
decrease in acute ADRs in patients receiving infliximab.
There was no identified benefit from premedications
even in patients who received them from the onset of
infliximab therapy. This retrospective study suggests
that premedications need not be used. This finding
should be validated in a randomised prospective study.

Competing interests None.

Provenance and peer review Not commissioned;
externally peer reviewed.

Contributors All authors contributed significantly to
the realisation of this study and the development
of this manuscript. No other person provided

any significant contribution to the study

design, implementation and/or reporting.

References

1. Ducharme J, Pelletier C, Zacharias R. The safety of infliximab
infusions in the community setting. Can | Gastroenterol
2010;24:307-11.

2. Hanauer SB, Feagan BG, Lichtenstein GR, et al. Maintenance
infliximab for Crohn’s disease: the ACCENT I randomised
trial. Lancet 2002;359:1541-9.

3. Colombel JF, Loftus EV Jr, Tremaine W], et al. The safety
profile of infliximab in patients with Crohn’s disease: the
Mayo clinic experience in 500 patients. Gastroenterology
2004;126:19-31.

Frontline Gastroenterology 2011;2:249-254. doi:10.1136/flgastro-2011-100030

253


http://fg.bmj.com/
http://group.bmj.com/

254

Downloaded from fg.bmj.com on September 1, 2011 - Published by group.bmj.com

RESEARCH

4. Takeuchi T, Tatsuki Y, Nogami Y, et al. Postmarketing
surveillance of the safety profile of infliximab in 5000

Japanese patients with rheumatoid arthritis. Ann Rheum Dis 9.

2008;67:189-94.
5. Cheifetz A, Mayer L. Monoclonal antibodies, immunogenicity,
and associated infusion reactions. Mt Sinai | Med

2005572:250-6. 10.

6. Gilbert EH, Lowenstein SR, Koziol-McLain J, et al. Chart

reviews in emergency medicine research: where are the 11.

methods? Ann Emerg Med 1996;27:305-8.
7. Baert F, Noman M, Vermeire S, et al. Influence of

immunogenicity on the long-term efficacy of infliximab in 12.

Crohn’s disease. N Engl | Med 2003;348:601-8.
8. Hanauer SB, Wagner CL, Bala M, et al. Incidence and
importance of antibody responses to infliximab after

Frontline Gastroenterology 2011;2:249-254. doi:10.1136/flgastro-2011-100030

maintenance or episodic treatment in Crohn’s disease.

Clin Gastroenterol Hepatol 2004;2:542-53.

Farrell R], Alsahli M, Jeen YT, et al. Intravenous
hydrocortisone premedication reduces antibodies to
infliximab in Crohn’s disease: a randomized controlled trial.
Gastroenterology 2003;124:917-24.

Mayer L, Young Y. Infusion reactions and their management.
Gastroenterol Clin North Am 2006;35:857-66.

Cheifetz A, Smedley M, Martin S, et al. The incidence and
management of infusion reactions to infliximab: a large center
experience. Am | Gastroenterol 2003;98:1315-24.
Steenholdt C, Svenson M, Bendtzen K, et al. Severe infusion
reactions to infliximab: aetiology, immunogenicity and risk
factors in patients with inflammatory bowel disease.

Aliment Pharmacol Ther 2011;34:51-8.


http://fg.bmj.com/
http://group.bmj.com/

Downloaded from fg.bmj.com on September 1, 2011 - Published by group.bmj.com

Premedications for infliximab infusions do
not impact the risk of acute adverse drug
reactions

James Ducharme, Cindy Pelletier and Ramesh Zacharias

Frontline Gastroenterol 2011 2: 249-254 originally published online
August 11, 2011

doi: 10.1136/flgastro-2011-100030

Updated information and services can be found at:
http://fg.bmj.com/content/2/4/249.full.html

These include:

References This article cites 12 articles, 1 of which can be accessed free at:
http://fg.bmj.com/content/2/4/249.full.html#ref-list-1

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Notes

To request permissions go to:
http://[group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:

http://group.bmj.com/subscribe/


http://fg.bmj.com/content/2/4/249.full.html
http://fg.bmj.com/content/2/4/249.full.html#ref-list-1
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://fg.bmj.com/
http://group.bmj.com/

