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Abstract: Background: Infusion reactions have been associated with
infliximab therapy, but no study has assessed how physicians treat and
manage this common adverse event. Goals: To determine how gastro-
enterologists manage infusion reactions, identify prophylactic pretreat-
ment protocols, and determine infliximab treatment persistence in the
presence of infusion reactions. Method: This retrospective multicenter
chart review analyzed data from adults younger than 90 years at the time
of their first infliximab infusion from 9 academic or community-based
gastroenterology practices. Infusion reaction rates were compared using
a Chi-square test with Yates’ correction. Kaplan-Meier methods assessed
infliximab treatment persistency. Results: Among 6,468 infusions with
known infusion reaction status administered to 447 patients, 3.5%
(226/6,468) of infusions resulted in an infusion reaction, and less
than 0.1% (2/6,468) were associated with a serious infusion reaction.
Among all patients, 19.7% (88/447) experienced at least 1 infusion
reaction, whereas 0.4% (2/447) experienced a serious infusion reac-
tion. Patients receiving concomitant immunosuppressives had fewer
infusion reactions compared to patients not receiving them (57/322
patients, 17.7% vs 31/125 patients, 24.8%; P=.118). The cumulative
proportion of patients continuing infliximab therapy at 2, 4, and 5
years was 73%, 58%, and 54%, respectively. Conclusions: The inci-
dence of serious infusion reactions was low. In the overall experience
observed in this clinical practice retrospective cohort, no conclusions
can be drawn regarding the effectiveness of specific infusion reaction
prophylactic measures. In spite of infusion reactions, the long-term

infliximab treatment persistence rate was high.
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rohn’s disease (CD) is associated with long-term

morbidity, increased mortality, poor quality of

life, and increased use of healthcare resources.
Management of this chronic disease often includes
the use of medication during both asymptomatic and
symptomatic stages.! Pharmacologic options for disease
control include aminosalicylates, immunosuppressives,
antibiotics, corticosteroids, and biologic agents. Inflix-
imab, a monoclonal antibody targeted against tumor
necrosis factor (TNF)-a, is effective for inducing and
maintaining disease remission in patients with moder-
ate-to-severe CD.>*

Findings derived from clinical experiences with
infliximab have been published; however, these reports are
limited to specific experiences at particular centers over
short periods of time.>? As such, the long-term persistence
of infliximab use in patients with CD is not well defined.
In reports of studies that included assessments of medica-
tion compliance in inflammatory bowel disease in general,
rates of nonadherence ranged from approximately 20%
for short-term treatment to approximately 50% for long-
term therapy.'*!® These nonadherence rates are similar to
those reported for other chronic diseases.'® In addition,
although infusion reactions associated with infliximab
have been reported in the literature, few reports on the
management of infusions reactions are available. Cheifetz
and colleagues reported that infusion reactions (acute
or delayed) occurred with 6.1% of infusions, affecting
9.7% of CD patients treated with infliximab." Treatment
with a combination of acetaminophen, antihistamines,
corticosteroids, and/or epinephrine resulted in rapid reso-
lution of all acute reactions (reported to occur with 5%
of infusions). The researchers established a protocol for
the management of acute reactions and implemented a
prophylaxis regimen in the patients who had experienced
prior reactions. In this study, our aim was to further
understand the clinical spectrum of infusion reaction
management in light of the general patterns of infliximab
use (including dose adjustments and persistency of use) in
CD patients across several treatment centers in the United
States for up to a 5-year period.

A qualitative survey of methods used to treat infu-
sion reactions in patients treated with infliximab at high-
prescribing gastroenterology and rheumatology centers
was conducted between November 2003 and February
2004. From the outcome of this informal survey, a for-
mal and quantitative medical record abstraction study
was designed to collect and analyze data from rheuma-
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toid arthritis and CD patients treated at these centers.
Here, we report the results from CD patients treated
with infliximab.

Materials and Methods

Study Design

This quantitative study was a multicenter retrospective
chart review of patients with CD treated at academic
and community-based gastroenterology practices with
extensive in-office infusion experience. Recruitment
of centers was based on patient volume, the ability of
the site staff to review medical records and to complete
medical record abstraction forms, and the availability
of information pertaining to infliximab pretreatment
methods. After site recruitment was conducted from
January 2005 through September 2005, each study site
was asked to identify a patient who received their first
infliximab infusion before December 31, 2003, and
then to collect data on 50 consecutive eligible patients
receiving their first infliximab infusion before this index
patient. The research protocol was approved by the cen-
tral or local institutional review board at each participat-
ing gastroenterology practice, and data were collected in
accordance with the Health Insurance Portability and
Accountability Act (HIPAA).

Physicians or their designees were compensated
for the administrative cost of completing patient record
abstraction forms, but patients were not compensated
for their participation. Centocor, the manufacturer of
infliximab, sponsored the study and conducted post-hoc
analyses, although all data were collected, managed, and
analyzed by Galt Associates (now Cerner Galt), an inde-
pendent research organization.

Study Participants

Patients who were younger than 90 years of age at the
time of their first infusion and who had initiated therapy
on or before December 31, 2003, at a study center were
eligible for this study. Data were collected from the initial
infusion until the date of data abstraction, treatment
discontinuation, or loss of follow-up. Patients whose
infliximab treatment occurred at a center other than a
study site (eg, intermittent treatment in a hospital infusion
center or treatment during travel) were included only from
their initial infusion up to their last successive treatment
at that study center. Patients being treated with infliximab
under an experimental protocol were excluded.



Data Collection

The medical staff at each participating center reviewed and
abstracted the predefined data points required for each
eligible infliximab-treated patient. Participating study
centers returned the completed chart abstraction forms
in postage-paid envelopes to Galt, although they were
required to keep a photocopy of the completed abstraction
form for each patient. Data from the chart abstraction
forms were reviewed by Galt staff or their designees, who
contacted research sites to obtain any missing data or for
data clarification. Patient data were double-entered, and
data discrepancies were identified and resolved against the
source abstraction form.

The collected data included the geographic region
of the treating physician’s practice, patient demographics
(age at first infusion, gender, race), and disease informa-
tion (treatment indications for infliximab, allergy history,
concomitant medications). For each patient, the col-
lected data for each infliximab infusion included infusion
number (first, second, third, etc), information pertaining
to changes in concomitant medications, infliximab dose,
initial infusion rate (mL/min), duration of infusion (hrs),
medication administered before or during an infusion to
control infusion reactions (including over—the-counter
or prescription prophylaxis taken by the patient before
the infusion), and the outcome of the infusion (com-
pleted, stopped and restarted, stopped and not restarted).
Also documented was the overall infliximab treatment
outcome (eg, still receiving infliximab, discontinued
infliximab therapy for what reason, switched to another
anti-TNF-a product).

Infusion-related adverse events (ie, those occurring
during the infusion or within 1 hour postinfusion) were
documented as one or more of the following symptoms:
infusion syndrome, flushing, headache, urticaria, nausea/
vomiting, pruritus, chest pain, dyspnea, hypertension,
hypotension, chills, allergic reaction, anaphylaxis, rash,
tachycardia, angioedema, abdominal pain, back pain,
bronchospasm, face edema, fever, or throat tightness.
Physicians classified the intensity of all infusion reaction
symptoms as mild (an event characterized by “awareness
of symptoms which were easily tolerated”), moderate (an
event in which “sufficient discomfort was present to cause
interference with usual activity”), or severe (an event
characterized by “extreme distress that caused significant
impairment of function or incapacitation”).

Although this was a retrospective medical record
study for which no intervention, procedure, or change
in healthcare was dictated by research protocol, any
serious infusion reaction or other serious adverse event
(ie, a newly identified malignancy or serious infection)
identified by the chart abstraction process was reported to
Centocor within 24 hours of identification, regardless of
the perceived relationship to infliximab.

INFLIXIMAB IN CROHN'S DISEASE

Statistical Methods

Descriptive statistics were used to characterize continu-
ous variables, and dichotomous endpoints were described
using counts and percents. Where appropriate, propor-
tions were compared using the Chi-square test with
Yates’ correction.!® Infusion reactions were described
using both total patient count and total infusion count as
denominators, allowing crude estimates of the risk of an
infusion reaction per patient and per infusion in tempo-
ral sequence. Odds ratios and 95% confidence intervals
were calculated'” for the risk of infusion reactions, with
or without concomitant immunosuppressive therapy per
patient and per infusion.

Persistency data were analyzed using survival analysis
methods. In this study, the persistency rate was defined
as the cumulative proportion of patients remaining
on treatment at a given time point throughout the fol-
low-up period. The Kaplan-Meier method'® was used
to assess persistency rates. Data for patients who left the
study while on treatment or who were lost to follow-up
were included up to the last available data time point, at
which time they were censored. Cox proportional haz-
ards regression'” was used to assess the effects of various
demographic parameters (age, gender, race) on infliximab
treatment persistency. Also included in the model were
variables indicating whether patients were receiving
immunosuppressives and whether they were pretreated at
all infusions.

The level of exposure (number of infliximab vials
used per year) was calculated as follows:

e For each infusion, the number of vials was calculated as
the total dose in mg divided by 100 (because each vial
contains 100 mg). Fractions of vials were rounded up to
the next whole number.

* The number of vials per year was the sum of the vials
used over a full 12-month period. Partial vials were
excluded from the calculations.

Results

A total of 447 CD patient charts from 9 gastroenterology
centers were reviewed, and the overall cohort of patients
had a total follow-up of 1,013 patient-years. The median
(interquartile range) years of follow-up was 2.2 (1.1-3.2)
years per patient (Table 1). The mean age was 40.9 years,
the majority (88.4%) of patients were Caucasian, and
there was a slight predominance of women (56.2%) in
the study. Seventy-two percent of patients received con-
comitant immunosuppressive therapy (eg, azathioprine,
6-mercaptopurine, or methotrexate). The total number
of infliximab infusions in up to 5 years of follow-up
was 6,469 (although infusion reaction information was
unknown for one infusion). Of the 447 CD patient charts
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Table 1. Characteristics of Patients With Crohn’s Discase
Evaluated in Study

Table 2. Reasons for Discontinuation of Infliximab Therapy
Among Crohn’s Disease Patients Evaluated in Study*

reviewed, 142 patients (31.8%) discontinued infliximab
therapy, with the occurrence of an adverse event (8.5%) as
the most common reason (Table 2). Smaller numbers of
patients discontinued therapy because of a lack of efficacy
(6.5%) or because of infusion reactions (4.3%). In addi-
tion, 63 patients (14.1%) either moved or were lost to
follow-up, with their continued infliximab-treatment
status unknown.

Infusion Reactions and Pretreatment Protocols

In this study, infusion reactions and serious infusion
reactions occurred in 3.5% (226/6,468) and less than
0.1% (2/6,468) of infusions, respectively. When assessed
on a per patient basis, infusion reactions and serious infu-
sion reactions occurred in 19.7% (88/447) and 0.4%
(2/447) of patients, respectively.

The most commonly used pretreatment medi-
cations were acetaminophen (3,298/3,625 infusions,
91.0%), standard antihistamine (eg, diphenhydramine)
(2,090/3,625 infusions, 57.7%), nonsedating antihista-
mine (eg, loratadine) (1,330/3,625 infusions, 36.7%),
and H,-antagonists (834/3,625 infusions, 23.0%). Sys-
temic corticosteroids (615/3,625 infusions, 17.0%), other
medications (46/3,625 infusions, 1.3%), and narcotic
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Number of patients 447 Reason, n (%)* n=447
Number of infusions 6,469 Moved/lost to follow-up 63 (14.1)
Duration of follow-up (yrs) Total number of discontinuations 142 (31.8)
Mean (SD) 2.3(1.5) Adverse event 38 (8.5)
Median (IQ range) 2.2 (1.1-3.2) Infusion reaction 19 (4.3)
Age at first infusion (yrs), mean (SD) 40.9 (14.7) Delayed reaction 4(0.9)
Gender, n (%) Other adverse events 15 (3.4)
Men 196 (43.9) Lack of efficacy 29 (6.5)
Women 251 (56.2) Loss/change of insurance 17 (3.8)
Race, n (%) Surgery 16 (3.6)
Crneadam 395 (88.4) Discontinued by patient’s choice 14 (3.1)
African American 34 (7.6) Disease remission 13 (2.9)
Hispanic 7 (1.6) Switched therapy 6(1.3)
Afem 1(0.2) Other medical issues 5(1.1)
Other 5(1.1) Unknown 4(0.9)
Unknown 5 (L) *Table also includes the number of patients who moved or were lost to

follow-up.

"Proportions based on the total number of patients.

analgesics (9/3,625 infusions, 0.2%) were also used, but
less frequently.

The most frequently used pretreatment protocols (ie,
a single medication or combination of medications used
to pretreat at least 100 infusions) were:

* acetaminophen, nonsedating antihistamines
* acetaminophen, standard antihistamines

* acetaminophen, standard antihistamines,
H,-antagonists

* acetaminophen, standard antihistamines,
corticosteroids

* acetaminophen

* acetaminophen, standard antihistamines,
Hz—antagonists, corticosteroids

The incidence of infusion reactions for these fre-
quently used pretreatment protocols among all infusions
is summarized in Table 3.

The incidence of infusion reactions in patients
treated prophylactically before their first infliximab infu-
sion, although not statistically significant, was lower than



Table 3. Incidence of Infusion Reactions by Pretreatment

INFLIXIMAB IN CROHN'S DISEASE

Table 4. Incidence of Infusion Reactions at First Infusion

by Pretreatment Status

Protocol
Infusions with
Number of an infusion
infusions, reaction,
Pretreatment Protocol n (%)** n (%)™
6,468
Tl (100.0) 226 (3.3)
Total not pretreated 2,844 (44.4) 58 (2.0)
Total pretreated 3,624 (56.0) 168 (4.6)
Acetaminophen,
nonsedating 1,098 (30.3) 10 (0.9)
antihistamines
Acetaminophen,
standard antihistamines G e 22(25)
Acetaminophen,
standard antihistamines, | 645 (17.8) 15 (2.3)
H,-antagonists
Acetaminophen,
standard antihistamines, 256 (7.1) 28 (10.9)
corticosteroids
Acetaminophen 168 (4.6) 1 (0.6)
Acetaminophen,
standard an?lhlstamlnes, 110 (3.0) 35 (31.8)
H,-antagonists,
corticosteroids
{\ll other regim.ens that 142 (3.9) 27 (19.0)
include acetaminophen
Aﬂ‘other pretreatment 327 9.0) 30 (9.2)
regimens

*Pretreated/not pretreated proportions based on total number of
infusions in the column. Pretreatment regimen proportions based on

number of pretreated infusions in the column.
"One infusion had an unknown infusion reaction status.

‘Proportions based on the total number of infusions in the row.

that in patients not pretreated before their first infliximab
infusion (2.6% vs 3.9%, respectively; P=.752; Table 4).
On the other hand, among all infusions, prophylactically
pretreated infusions were significantly more likely to be
associated with an infusion reaction as compared with
infusions not pretreated (4.6% vs 2.0%, respectively;
P<.001; Table 5). The rates of infusion reactions by study
site are summarized in Table 6.

Concomitant Immunosuppressive Therapy

The incidence of infusion reactions did not differ signifi-
cantly when comparing patients not receiving concomitant
immunosuppressives with patients receiving concomitant

Gastroenterology & Hepatology Volume 3, Issue 5 May 2007

Patients
Patients with with serious

infusion infusion

reactions, reactions,
n n (%) r* n (%)
Pretreated 190 5 (2.6) 752 0 (0.0)
Not 257 | 10(3.9) 0 (0.0)

pretreated

Total 447 15 (3.4) 0 (0.0)

*P based on Yates' Chi-square test.

Table 5. Incidence of Infusion Reactions for All Infusions
by Pretreatment Status

Infusions Infusions
with with serious
infusion infusion
reactions, reactions,
n n (%) pP* n (%)
Pretreated” | 3,624 | 168 (4.6) | <.001 2(0.1)
Not 2,844 | 58(2.0) 0 (0.0)
pretreated
Total’ 6,468 | 226 (3.5) 2 (<0.1)

*P based on Yates” Chi-square test.

One infusion had an unknown infusion reaction status.

immunosuppressives (24.8%, 31/125 patients vs 17.7%,
57/322 patients; P=.118; Table 7). However, a trend was
observed: When analyzed on a per-infusion basis, signifi-
cantly more infusion reactions occurred with infusions in
patients not receiving concomitant immunosuppressives
than in patients who were receiving concomitant
immunosuppressives  (5.6%, 135/2,432 infusions vs
2.3%, 91/4,036 infusions, respectively, P<.001).

Persistency of Infliximab Therapy

The cumulative probability of a CD patient continuing
infliximab therapy at 2, 4, and 5 years was 73%, 58% and
54%, respectively (Table 8, Figure 1).

Using regression analysis, concomitant immunosup-
pressive therapy and gender were significantly associ-
ated with infliximab treatment persistency (P=.015 and
P=.037, respectively; Table 9). Using a univariate model,
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Table 6. Incidence of Infusion Reactions by Study Site

Infusion Infusion
Number Pretreated | Pretreated | reactions reactions Patients on Most
Gastro- of Number of first any at first at any immuno- common
enterology | patients, | infusions, | infusions, | infusions, | infusion, infusion, | suppressives, | pretreatment
site n n n (%) n (%) n (%) n (%) n (%) protocol*
1 60 934 8 (13.3) 92 (9.9) 0 13 (1.4) 44 (73.3) 4
2 37 589 31(83.8) | 578 (98.1) 2 (5.4) 9(1.5) 22 (59.5) 1
3 50 1,017 3 (6.0) 674 (66.3) 3 (6.0) 52 (5.1) 31 (62.0) 2
4 34 581 30 (88.2) 494 (85.0) 0 2(0.3) 26 (76.5) 2
543
5 44 543 44 (100.0) (100.0) 0 3 (0.6) 38 (86.4) 1
6 64 701 63 (98.4) | 689 (98.3) 2 (3.1) 40 (5.7) 38 (59.4) 3
7 45 434 3(6.7) 97 (22.4) 0 19 (4.4) 40 (88.9) 4
8 60 865 1(1.7) 235 (27.2) 4(6.7) 67 (7.7) 41 (68.3) 4
9 42 600 2 (4.8) 134 (22.3) 4(9.5) 18 (3.0) 32 (76.2) b)
Other sites 11 204 5(45.5) | 88(43.1) 0 3(1.5) 10 (90.9) NA
T 447 6468 | 190 (42.5) (35’2204) 15(G4) | 226(35) | 322(72.0) NA

*Most common pretreatment protocol used at each site: 1: acetaminophen, nonsedating antihistamine; 2: acetaminophen, standard antihistamine;

3: acetaminophen, standard antihistamine, H -antagonist; 4: acetaminophen, standard antihistamine, corticosteroid; 5: acetaminophen; NA= not

applicable.

One infusion had unknown infusion reaction status.

Table 7. Incidence of Infusion Reactions in Patients Treated With or Without Immunosuppressive*

Therapy
Infusion reactions, OR (95% CI)*
n n (%) P value

Patients
With immunosuppressives 322 57 (17.7) .65 (.40-1.07)
Without immunosuppressives 125 31 (24.8) .118
Total 447 88 (19.7)
Infusions
With immunosuppressives 4,036 91 (2.3) .39 (.30-.52)
Without immunosuppressives 2,432 135 (5.6) <.001
Total* 6,468 226 (3.3)

*Immunosuppressives include methotrexate, azathioprine, and 6-mercaptopurine.

"P based on Yates” Chi square test.

*One infusion had unknown infusion reaction status.

OR=o0dds ratio; CI=confidence interval.
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Table 8. Historical Persistency Rates Reported in the Literature for

INFLIXIMAB IN CROHN'S DISEASE

Common Medications Used to Treat Chronic Disorders*

Chronic disorder Persistency rate’ (%)
Medication 6 mo ‘ 1yr ‘ 2 yrs ‘ 4yrs ‘ 5 yrs
Crohn’s disease
Infliximab >99 ‘ >99 ‘ 73 ‘ 58 ‘ 54
Hypertension
All antihypertensives - 513 - - -
Angiotensin I receptor blocker - 67%/62% - 51% =
B B
Calcium channel blocker - 543/35% - 413 =
Beta-blockers = 46%/35% - 35% -
Diuretics - 213%3/33% - 16% -
Type 2 diabetes mellitus
Oral hypoglycemic agents/insulin 39% 20-58% 70% - -
Osteoporosis
Bisphosphonate, o.d. - 32-37% = = =
Bisphosphonate, o.w. — 445536 — — =
Alendronate, o.w. 37%7 - - - -
Ibandronate, o.m. 7Y - - - -

Dementia of Alzheimer’s type

Donepezil - 6238 _ _ _
Rivastigmine = 40 — _ _
Galantamine = 3338 - _ _

*Infliximab results from the current study are presented for comparison.
"Persistency rate was defined as the cumulative proportion of patients remaini

Data from Morgan et al,*? Conlin et al,” Erkens et al,* Cramer,” Gold et al,?

concomitant immunosuppressive therapy remained
significant (P=.009; Figure 2). Based on Kaplan-Meier
estimates, persistency estimates at 2, 4, and 5 years for
patients treated with immunosuppressives versus those
not treated with immunosuppressives were 77% vs 63%,
64% vs 47%, and 60% vs 47%, respectively.

The total number of vials per patient-year of treat-
ment remained consistent from Year 1 through Year 4,
although a slight increase in the number of vials used was
seen at Year 5 (Figure 3).

Discussion

The objective of this multicenter retrospective chart review
of infliximab-treated CD patients treated at academic

Gas

ng on treatment at a given time point throughout the follow-up period.

¢ Cooper et al,”” and Sicras et al.?®

and community-based gastroenterology practices was to
assess the effect of prophylactic pretreatment protocols on
infusion reactions. The impact of infusion reactions on
infliximab treatment persistency was also assessed. Our
patient demography (mean age of 41 years at first infu-
sion, white majority, and slight predominance of women)
was similar to the demographics of the general Crohn’s
disease population.?®?! Seventy-two percent of the patients
were receiving concomitant immunosuppressive therapy,
which is consistent with the typical CD patient treated
with infliximab.?

Infliximab therapy has been associated with infusion
reactions that manifest as fever or chills, cardiopulmo-
nary reactions (chest pain, hypertension, hypotension,
dyspnea), pruritus, or urticaria.”> Empiric pretreatment

troenterology & Hepatology Volume 3, Issue 5 May 2007 387



388

KESHAVARZIAN ET AL

Cumulative Probability

Figure 1. Persistency of infliximab therapy in patients with
Crohn’s disease. Year 2=0.73; Year 4=0.58; Year 5=0.54.

protocols include algorithms for prophylactic medication
in patients receiving their first or subsequent infusions
with no history of infusion-related adverse event, as
well as for patients with a history of infusion reactions.
In patients with no history of infusion reactions, pro-
phylaxis may include oral administration of 25-50 mg
diphenhydramine, with or without 250 mg acetamino-
phen. Pretreatment for patients with a history of infusion
reactions may include any combination of the follow-
ing medications: 25-50 mg diphenhydramine orally
or intravenously, 250 mg acetaminophen orally and/or
prednisone 40 mg orally or the equivalent intravenously.

Infusion reactions and serious infusion reactions
in this retrospective patient cohort occurred in 19.7%
(88/447) and 0.4% (2/447) of patients, respectively.
These rates are consistent with those reported in the
product labeling for infliximab.?? In this study, 46
unique prophylactic protocols were identified from the 9
gastroenterology sites. Acetaminophen, antihistamines,
and H,-antagonists were most commonly used in pre-
treatment protocols. No study site used a standardized
pretreatment protocol across all patients, and the use of
prophylaxis pretreatment was determined empirically
on a case-by-case basis. Despite this variability and the
apparent lack of a pretreatment protocol, the risk of infu-
sion reactions was low.

Among the 6,469 infusions administered over 5
years, infusions in patients who were pretreated were
significantly more likely to be associated with an infusion
reaction compared to infusions in patients who were not
pretreated (4.6% vs 2.0%, respectively; P<.001). This
finding suggests bias by indication, which is a common
occurrence in nonrandomized studies,”? as patients
with a high risk of infusion reaction typically receive pre-

Gastroenterology & Hepatology Volume 3, Issue 5 May 2007

Table 9. Association of Demographic and Clinical
Characteristics with Infliximab Treatment Persistency

Hazard 95% CI
Variable r* ratio Lower | Upper
Immunosuppressives | .015 |  0.60 0.40 091
Gender .037 1.47 1.02 2.11
Race' .077 | 0.64 0.39 1.05
Pretreatment .238 1.24 0.87 1.76
Age 541 1.00 0.99 1.02

*P based on Cox’s proportional hazard regression analysis.
tCaucasian versus other.

Cl=confidence interval.

treatment before an infliximab infusion. In particular, this
might include patients who had previously had an infu-
sion reaction. Similar results were found by Wasserman
and colleagues,® who reported a significantly (P<.05)
greater proportion of infusions with infusion reactions in
rheumatoid arthritis patients who were prophylactically
pretreated with diphenhydramine before an infliximab
infusion, regardless of the reason for pretreatment, com-
pared to those who were not pretreated.

Significantly fewer infusion reactions occurred dur-
ing infusions given to patients receiving concomitant
immunosuppressive therapy when compared to patients
not receiving concomitant immunosuppressive therapy
(2.3%, 91/4,036 infusions vs 5.6%, 135/2,432 infusions;
P<.001). This result is consistent with findings reported
by Hanauer and colleagues,” who found that infusions in
patients who received concomitant immunosuppressives
(6-mercaptopurine, azathioprine, methotrexate) were
associated with a significantly lower incidence of infusion
reactions compared to infusions in patients not receiving
concomitant immunosuppressives (3%, 38/1,174 infu-
sions vs 6%, 171/2,666 infusions; P<.001).

Based on Coxs proportional hazards regression
analysis, both concomitant immunosuppressives and
gender were significantly associated with patients remain-
ing on infliximab therapy each year, through 5 years of
follow-up (P=.015 and P=.037, respectively). The asso-
ciation of immunosuppressive therapy with remaining
on therapy may be due to the fact that patients receiving
immunosuppressives have fewer infusion reactions than
those not taking immunosuppressives. Patients also may
experience enhanced efficacy with combination therapy
versus infliximab monotherapy. It is also possible that
patientsreceivingboth infliximaband immunosuppressives
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Figure 2. Persistency of infliximab therapy by immuno-
suppressive use in patients with Crohn’s disease. Immuno-
suppressives include azathioprine, 6-mercaptopurine, and
methotrexate.

have more severe disease and their physicians are more
reluctant to consider discontinuing combination therapy.
The observed gender effect may be explained by the
higher rate of discontinuation due to adverse events in
women (6.0%) compared to men (2.5%); however, fur-
ther interpretation of this result is limited by the lack of
information on the number and specific type of adverse
events experienced by these patients.

Patients who become positive for antibodies to
infliximab are reportedly more likely to have an infusion
reaction than patients who are negative for these antibod-
ies. It is now recognized that a 3-dose induction regimen
followed by maintenance therapy compared to a single
dose followed by episodic treatment is associated with
reduced antibody formation and greater clinical benefit.
The incidence of antibody formation is reduced with the
use of immunosuppressives, especially for patients receiv-
ing episodic treatment.”” Antibodies to infliximab are not
routinely measured in actual clinical practice; thus, these
relationships could not be explored in this study.

The cumulative probability of a CD patient continu-
ing infliximab therapy at 2, 4, and 5 years of follow-up
was 73%, 58%, and 54%, respectively. These results are
comparable to the 4-year infliximab treatment persistency
rates (62%) recently reported for patients with rheuma-
toid arthritis.”® Our results may be conservative because a
number of patients discontinued therapy due to remission
of disease. Although information on treatment persistency
of inflammatory bowel disease medications is lacking, we
can compare persistency rates of infliximab treatment
and treatment compliance rates of other inflammatory
bowel disease medications. Recent studies have reported

Figure 3. Total vials (mean, 95% confidence interval) used
by patient per year of treatment. Only complete years are

included.

that only approximately 40% of ulcerative colitis patients
receiving maintenance 5-aminosalicylic acid therapy were
compliant with their treatment regimen over a 6-month
period, even though noncompliance increases their risk
of clinical relapse.’**3° Additionally, it is notable that
the persistency rates found for CD patients treated with
infliximab compare favorably with persistency rates of
other therapies used to treat chronic diseases (Table
8). For example, infliximab persistency rates compare
favorably with antihypertensive therapies. In the long-
run, infliximab persistency rates remained favorable.
Our infliximab persistency results are supported by the
findings of Kane and Dixon, who reported a low non-
adherence rate for infliximab infusions (48 “no show”
appointments/1,185 scheduled infusion appointments,
4%) between June 1, 2002, and October 30, 2003, at the
University of Chicago.”!

It is notable that the total number of infliximab vials
used per patient-year of treatment remained consistent
through 4 years of follow-up. Although the number of
evaluable patients at the fifth year of follow-up was small,
it is possible that the slight increase in the average number
of vials per patient-year of treatment may be attributed
to the use of infliximab as episodic treatment in patients
with acute luminal or fistulizing CD prior to June 2002.
Between June 2002 and April 2003, the use of infliximab
was expanded to include a 3-dose induction regimen and
an every-8-week maintenance regimen for both luminal
and fistulizing CD.

Acetaminophen alone as infusion prophylaxis was
associated with the lowest proportion of infusion reactions.
Acetaminophen and antihistamines (standard or nonse-
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dating), with or without H,-antagonists, also appeared to
be associated with a low proportion of infusion reactions.
Including corticosteroids in the pretreatment protocol
did not appear to reduce the rate of infusion reactions.
However, these data are weakened by potential selection
bias in this study because patients were not randomized
to different premedication protocols. This experience
suggests the need for a prospective study to establish a
standardized protocol for optimal infusion reaction pro-
phylaxis. Nonetheless, despite the variety of pretreatment
protocols with or without concurrent immunosuppres-
sion across study sites and the large number of infusions
given without pretreatment, the overall rate of serious
infusion reactions was low.
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