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Infliximab is a tumour necrosis factor (TNF)-α antagonist that has revolution-Abstract
ised the treatment of Crohn’s disease and rheumatoid arthritis. However, inflix-
imab therapy can be complicated by a variety of adverse reactions. Acute infusion
reactions occur during or shortly after infusion and typically consist of fever,
chills, nausea, dyspnoea and headaches. Delayed reactions, characterised by
myalgias, arthralgias, fever, rash, pruritus, facial, hand or lip oedema, dysphagia,
urticaria, sore throat and headache may occur 3–12 days after infusion. Although
the mechanisms of these reactions are not yet clearly defined, emerging evidence
indicates that these reactions may be associated with the immune response against
infliximab and the development of antibodies to infliximab.

A number of studies have identified protective factors that may minimise
adverse reactions, presumably related to the immune response against infliximab.
Factors that may be protective by helping to establish immune tolerance for the
foreign infliximab protein include concomitant administration of immuno-
modulators or corticosteroids, starting infliximab therapy with a 0, 2, 6-week
induction regimen, maintenance dose administration with infusions every 8 weeks
or less, and avoiding long periods between infusions.

Infliximab therapy also may have other immunological consequences. There is
evidence that infliximab may impede the appropriate immune response to a
number of pathogens, prohibiting its use in patients with active infections. In
addition, patients should be screened and appropriately treated for tuberculosis
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before initiating infliximab therapy. The development of autoantibodies, such as
antinuclear antibody or anti-ds-DNA, has also been described with infliximab
therapy, although the development of clinical lupus-like syndrome is rare. While
there is a theoretical risk of increased rate of malignancies due to antagonism of
TNFα, to date there is no clear evidence of such an effect. In addition, cardiac and
neurological adverse events associated with infliximab therapy have been
described. The mechanism for these adverse events is unclear.

In summary, infliximab therapy can be an effective treatment for Crohn’s
disease; however, a number of immunological consequences and adverse events
may complicate the infusion of this agent. Appropriate prophylaxis and therapy of
these adverse reactions will allow infliximab to be used safely in the vast majority
of patients.

The introduction of infliximab, an infusible chi- sequences may guide effective therapy and appro-
meric antibody specific for the pro-inflammatory priate prophylaxis against further adverse reactions.
cytokine tumour necrosis factor (TNF)-α, has led to
remarkable improvements in the therapy of Crohn’s 1. Reactions During the Infusion Period
disease, as well as rheumatoid arthritis. Clinical (Infusion Reactions)
trials have shown that infliximab is effective in the
induction and maintenance of remission in patients A number of clinical trials of infliximab in pa-
with moderate to severe Crohn’s disease. Infliximab tients with rheumatoid arthritis and Crohn’s disease
has also proven effective in healing Crohn’s muco- have described adverse events, termed infusion re-
sal lesions and closing Crohn’s-related perianal, actions, occurring during infusion or in the immedi-
rectovaginal and enterocutaneous fistulas.[1-5] Inflix- ate period 1–2 hours after infusion.[1,2,7,8] These re-
imab has also been shown to be effective as a actions are typically characterised by symptoms
steroid-sparing agent in patients with steroid-depen- such as fever, chills, nausea, dyspnoea and head-
dent Crohn’s disease.[6] ache.

Clinical trials and open-label experience with Initial clinical trials of infliximab for the treat-
infliximab for the treatment of Crohn’s disease have ment of rheumatoid arthritis[7,8] showed that minor
found that the median duration of remission to a infusion-related adverse events (including nausea,
single infusion of infliximab is approximately 8–12 headache, cough and malaise) were more common
weeks. Repeat infusions are necessary in most pa- in patients receiving infliximab (82.8%) than pa-
tients to maintain remission;[4] thus, there is a grow- tients receiving placebo (57.1%; p = 0.186). In a
ing population of patients who have received multi- study of 342 patients with active rheumatoid arthri-
ple infusions of the drug. Numerous studies have tis receiving methotrexate therapy treated with
described adverse events associated with infliximab either 3 or 10 mg/kg of infliximab at 0, 2 and 6
infusion, including infusion reactions, delayed reac- weeks and then at 4- or 8-week intervals followed
tions, infectious complications, development of out to 30 weeks, Maini et al.[9] reported that infusion
autoantibodies or lupus-like syndrome, potential de- reactions, defined as adverse reactions during infu-
velopment of malignancy, and cardiac and neuro- sion or in the hour following infusion, occurred in
logical sequelae of infusion. Emerging evidence 16–20% of patients treated with infliximab com-
links several of these adverse events to the immuno- pared with 10% of patients receiving placebo. Infu-
logical consequences of infusion of a foreign pro- sion reactions occurred most often with first infu-
tein. Ongoing research elucidating the mechanisms sion and most were responsive to slowing of the
of these adverse reactions and immunological con- infliximab infusion. In the group of patients treated
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with infliximab, adverse reactions suggestive of an the incidence of infusion reactions that have symp-
immediate hypersensitivity reaction occurred rarely toms such as hypotension, bronchospasm and rash
(hypotension in 8 of 340 [2%] patients and urticaria consistent with IgE-mediated type I hypersensitivity
in 4 of 340 [1%]). Infusion reactions prompted the reactions is low – probably complicating fewer than
administration of antihistamines in only 10% of 2% of infusions. Even infusion reactions with char-
patients, and the majority of infusion reactions were acteristic symptoms of type I hypersensitivity reac-
controlled with slowing of the infusion rate. Only 2 tions may be responsive to decreasing the infusion
of 340 (0.5%) patients were unable to complete rate.[13] The observations that: (i) most infusion reac-
infusion because of an infusion reaction (urticaria in tions are responsive to slowing the infusion rate; (ii)
one and dyspnoea in one). a large percentage of infusion reactions occur with

the first infusion; and (iii) infusion reactions do notSafety data describing infusion reactions from
reliably occur with each infusion, even without pro-clinical trials of infliximab used for Crohn’s disease
phylaxis, suggest that a mechanism in addition toare similar to the data from trials in rheumatoid
type I hypersensitivity is involved. In fact, Cheifetzarthritis. In an analysis of 129 patients treated with
et al.[14] examined 11 patients who had 14 ‘immedi-infliximab for fistulising and luminal Crohn’s dis-
ate’ reactions to infliximab and demonstrated thatease, we described infusion reactions as complicat-
serum tryptase levels, a substance released uponing 5–13% of infusions.[10] In 100 patients with
mast cell degranulation, and total IgE were notCrohn’s disease, given 233 infusions of infliximab,
elevated, providing further support for a mechanismFarrell et al.[11] described 27 infusion reactions
other than type I hypersensitivity for the majority of(12%) in 25 patients. The most commonly observed
infusion reactions.reactions were lightheadedness/hypotension, chest

pain/palpitations, wheeze/cough/dyspnoea, pyrexia It has been postulated that some infusion reac-
and nausea. Infusions were not completed because tions may be similar to the anaphylactoid reactions
of infusion reactions in 5 of 233 (2%) instances. In experienced with the administration of other pro-
the ACCENT (A Crohn’s Disease Clinical Trial teins such as intravenous immune globulins.[15] Al-
Evaluating Infliximab in a New Long-Term Treat- though the mechanism of these reactions has not
ment Regimen) I trial, Hanauer et al.[6] studied 573 been clearly defined, reactions that were seen in
patients who received infliximab infusions at weeks patients treated with immune globulin are thought to
0, 2 and 6, and then every 8 weeks until week 46 be related to an excessive protein load resulting
compared with a control group that received an from rapid administration rates and are responsive to
infliximab infusion at week 0, and subsequently decreasing the infusion rate.[15-18] Similar infusion
received placebo. Infusion reactions, generally cha- reactions characterised by dyspnoea, arthralgias, fe-
racterised by headache, dizziness, nausea, injection- ver, chills and angioedema were also reported in
site irritation, flushing, chest pain, dyspnoea and patients with other diseases who also receive
pruritus, occurred in 106 of 2026 (5%) infusions targeted monoclonal therapy such as rituximab, a
compared with 23 of 837 (3%) patients in the control chimeric murine/human monoclonal antibody di-
group. Infusion reactions led to discontinuation of rected against CD20 used in patients with non-
study agent in only 12 (0.6%) patients. In a study of Hodgkin’s lymphoma,[19-21] and alemtuzumab, a
500 patients with Crohn’s disease treated with 2211 human monoclonal antibody directed against CD52
infusions of infliximab, Colombel et al.[12] noted that used in patients with chronic lymphocytic leukae-
acute infusion reactions occurred in 19 patients mia.[21-23]

(4%); 14 (3%) of these reactions were attributable to Clinical trials have suggested an association be-
infliximab. tween acute infusion reactions and the development

The mechanism behind immediate adverse reac- of antibodies targeted against infliximab – termed
tions is unclear. As described earlier this in section, human antichimeric antibodies (HACAs), or anti-
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bodies to infliximab (ATIs) in later studies. For the 1.1 Management of Acute
Infusion Reactionssake of clarity, these antibodies are all referred to as

ATIs in this review. In the ACCENT I trial, Hanauer
Infusion reactions are, in most cases, minor and

et al.[6] noted that 42 of 254 (17%) infusions in
easily managed with supportive care, without

patients with positive ATIs resulted in infusion reac-
prohibiting future doses (figure 1). Most infusion

tions, compared with only 55 of 656 (8%) in patients
reactions respond to slowing of the infusion rate or

negative for ATIs. In a recent study of 125 patients
temporarily stopping the infusion. For more serious

treated with infliximab, Baert et al.[24] noted that
symptoms such as hypotension, dyspnoea or chest

high concentrations of ATIs were associated with a pain that indicate the possibility of a type I hyper-
significantly higher rate of infusion reactions as well sensitivity reaction or anaphylaxis, initial measures
as a decreased duration of infliximab efficacy (35 vs should include stopping the infusion, starting a sa-
71 days; p < 0.001). Patients with infusion reactions line infusion and frequent monitoring of vital signs
had shorter responses (38.5 vs 65 days; p < 0.001) including pulse oximetry. Administration of an anti-
and lower infliximab concentrations at 4 weeks, histamine (diphenhydramine 25–50mg intravenous-
suggesting neutralisation of the drug by the induced ly) and paracetamol (acetaminophen) may be help-
ATIs. ful, while in severe cases, epinephrine (adrenaline),

Concomitant treatment with immunomodulators corticosteroids (prednisone 40mg orally or methyl-
such as 6-mercaptopurine, azathioprine or methotre- prednisolone 100mg intravenously) or nebulised β-
xate may be protective against development of ATIs adrenoceptor agonists may be administered, but are
and infusion reactions. In both of the studies dis- rarely necessary. If patients recover after initially
cussed in the previous paragraph,[6,24] lower titres of halting the infusion, our standard practice in all but
ATIs were noted in patients who were taking the most severe infusion reactions is to restart the
immunomodulators such as 6-mercaptopurine, aza- infusion at half the previous infusion rate. Almost all
thioprine or methotrexate. Maini et al.[8] noted that patients are able to complete the infusion without
patients receiving higher doses of infliximab (10 vs further problems.
3 vs 1 mg/kg) were less likely to form ATIs, and

2. Delayed Reactionsalso that concomitant therapy with low-dose metho-
trexate (7.5mg orally once weekly) greatly dimin- Adverse reactions may also occur more than 24
ished the appearance of ATIs. Baert et al.[24] also hours after the infusion. These delayed reactions
noted a lower incidence of infusion reactions and typically occur between 3 and 12 days after infusion
higher serum infliximab concentrations in patients and are characterised by myalgias, arthralgias, fever,
taking concomitant immunomodulators. rash, pruritus, facial, hand or lip oedema, dysphagia,

In a similar study, Farrell et al.[25] examined 53 urticaria, sore throat and headache. The clinical
patients with Crohn’s disease who received 199 presentation is similar to Gell-Coombs type III (se-
infusions of infliximab; 19 of 53 (36%) developed rum sickness) reactions[26] due to immune complex-
ATIs, including all seven patients who had serious mediated reactions where circulating antigen-anti-
infusion reactions, and 11 of 15 patients who report- body complexes involving IgM or IgG antibodies
ed decreased efficacy with subsequent infusions of are thought to activate the immune response.[27]

infliximab were positive for ATIs, compared with In one study of 40 patients with Crohn’s disease
none of 21 who reported continued response to who were retreated with infliximab after a 2- to
infliximab (p < 0.0001). Administration of a second 4-year period without treatment,[28] 10 of 40 (25%)
infusion within 8 weeks of the first (odds ratio [OR] patients developed delayed adverse reactions. All of
0.13; p = 0.0007) or concurrent use of immuno- these patients had elevated ATI titres. Available
suppressants (OR 0.19; p = 0.007) significantly re- data suggest that delayed reactions are less likely to
duced ATI formation. occur among patients who do not have a long hiatus
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Infusion reaction

Stop or slow infusion
Start saline infusion

Administer:
Diphenhydramine 25−50mg PO/IV
and/or
Paracetamol (acetaminophen)
650mg PO

Severe reaction?

Resume infusion:
(5 mg/kg in 250mL NS)

10 mL/h for 15 min
20 mL/h for 15 min
40 mL/h for 15 min
80 mL/h for 15 min
150 mL/h for 15 min
250 mL/h until infusion complete

Continued reaction?

Administer:
Prednisone 40mg PO
or 
Methylprednisolone 100mg IV
Consider:
Epinephrine SC
Nebulised albuterol

Symptoms resolved?

Stop infusion

Re-administer as necessary:
Diphenhydramine 25−50mg PO/IV
Epinephrine SC
Nebulised albuterol

In selected cases, an attempt at
reinfusion may be considered

Yes

Yes

Yes

No

No, symptoms resolved

Fig. 1. Algorithm for management of acute infusion reactions to infliximab. IV = intravenous; NS = normal saline; PO = oral; SC =
subcutaneous.

between infusions, who receive their initial infusion ness-like reactions attributable to infliximab oc-
as a series of three, or who are concurrently being curred in 14 of 500 patients (3%). Patients with
treated with an immunomodulator.[28,29] delayed reactions to infliximab have been re-treated

safely using premedication regimens described be-In the ACCENT I trial where 573 patients with
low, including corticosteroids and concomitantCrohn’s disease received infliximab starting with a

0, 2, 6-week induction regimen and then every 8 immunosuppressant therapy.[30] However, re-treat-
weeks through 46 weeks, the frequency of delayed ment of patients with severe delayed reactions may
hypersensitivity-like reactions was reported as ap- not be appropriate, particularly since high titres of
proximately 2%.[6] In a retrospective analysis of anti-infliximab antibodies that are present in most
patients with Crohn’s disease treated with inflix- patients with delayed reactions will limit the effi-
imab, Colombel et al.[12] reported that serum sick- cacy of infliximab in addition to predisposing the
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patient to additional risk of a recurrent delayed or tuberculosis infection should be treated before initi-
acute infusion reaction.[28,31] In patients in whom a ation of infliximab. Our practice is to treat patients
delayed reaction is suspected following an inflix- with latent tuberculosis infection for at least 2
imab infusion, it may be helpful to check a serum months prior to starting infliximab. Patients with
infliximab level 4 weeks after the infusion. If neu- active tuberculosis infection would require more
tralising antibodies are present, infliximab levels extensive therapy before infliximab treatment can
will be low, resulting in limited efficacy of the drug. be considered.

3. Infectious Complications 4. Autoantibodies and
Lupus-Like Syndrome

Adverse reactions can occur as a result of the
potentially immunosuppressive effects of infliximab There have been several reports of the develop-
resulting from antagonism of TNFα. In clinical ment of antinuclear antibodies (ANA) in patients
studies, infections requiring treatment were reported treated with infliximab for Crohn’s disease and
in 35% of infliximab-treated patients compared with rheumatoid arthritis.[32,34-37] Charles et al.[37] exam-
26% of placebo-treated controls.[32] Infectious com- ined the development of ANA in patients with rheu-
plications that have been reported include upper matoid arthritis treated with infliximab and noted
respiratory tract infection, urinary tract infection, that ANA were present in 29% of patients before
gynaecological infection, pneumonia, cellulitis, therapy with infliximab. After initiation of treat-
acute diverticulitis, mastitis, herpes zoster, conjunc- ment, 53% of patients had positive ANA. In clinical
tivitis, influenza and tuberculosis.[1,11,32] In addition, trials, approximately 52% of 1261 infliximab-treat-
opportunistic infections such as coccidioido- ed patients who tested negative for ANA at baseline
mycosis, nocardiosis and cytomegalovirus infection developed positive ANA during treatment with in-
have been reported.[32] In a retrospective analysis, fliximab, compared with approximately 19% of 129
Colombel et al.[12] reported that 41 of 500 patients placebo-treated patients.[32] Anti-ds-DNA anti-
(8%) treated with infliximab had infectious adverse bodies were newly detected in approximately 17%
events that were potentially attributable to inflix- of 1507 infliximab-treated patients compared with
imab. Despite the large amount of anecdotal evi- 0% of 162 placebo-treated controls. Development of
dence, to date there is no controlled study that a lupus-like syndrome, however, was rare. In a
definitively shows a significantly increased rate of retrospective analysis, Colombel et al.[12] reported
infections in infliximab-treated patients. that 3 of 500 patients treated with infliximab for

Crohn’s disease developed drug-induced lupus-likeData from clinical trials and epidemiological data
syndrome. In a different study, patients receivingstrongly suggest an increased susceptibility to reac-
concomitant immunosuppressant therapy were lesstivation tuberculosis in patients treated with inflix-
likely to develop ANA and anti-ds-DNA antibodiesimab.[33] Studies in animal models have shown that
than those not receiving immunosuppressant ther-TNFα is protective against activation of latent tu-
apy.[34]berculosis. Out of 175 000 infusions given world-

wide, the rate of tuberculosis in infliximab-treated In a recent study, Vermeire et al.[38] examined
patients is generally higher than country-specific 125 consecutive patients with Crohn’s disease treat-
background rates. In addition, the pattern of tubercu- ed with infliximab for the development of ANA.
losis is different from normal. In infliximab-treated Patients with luminal disease received one initial
patients, the majority of cases (56%) are extrapul- dose of infliximab and subsequently as needed,
monary and one out of three are disseminated. Pa- while patients with fistulising disease received three
tients should be screened and treated for tuberculo- initial doses at 0, 2 and 6 weeks, and then additional
sis prior to administration of infliximab (figure 2). It doses as needed. Nine of 125 (7%) patients were
is not known how long patients with evidence of ANA-positive at baseline consistent with population
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Verify indication for infliximab
− Active disease
− Resistant to standard therapy

Evaluate for contraindications for infusion
− Active infection
− CHF or neurological disease

PPD skin test

Initiate immunomodulator
(6-MP, AZA or  MTX)

Prior adverse reaction?

Consider prophylaxis:
− Hydrocortisone 200mg IV
   or
− Methylprednisolone 100mg IV
   or
− Prednisone 40mg PO

Diphenhydramine 25−50mg IV/PO
and/or
Paracetamol (acetaminophen)
650mg PO

− Treat infection
− Re-evaluate benefits and
   risks of infliximab therapy

CXR

Treat for
latent TB

Treat for
active TB

Re-evaluate benefits and
risks of infliximab therapy

Initiate infliximab infusion:
(5 mg/kg in 250mL NS)

2 mL/minute (250mL/2 hours)

Or (if prior adverse reaction)

10 mL/h for 15 min
20 mL/h for 15 min
40 mL/h for 15 min
80 mL/h for 15 min
150 mL/h for 15 min
250 mL/h until infusion complete

Adverse reaction?

See figure 1: algorithm for safe
management of adverse reactions

Yes

Yes

No

No

Negative

Positive

PositiveNegative

Treat

Fig. 2. Suggested algorithm for the administration of infliximab. 6-MP = 6-mercaptopurine; AZA = azathioprine; CHF = congestive heart
failure; CXR = chest radiograph; IV = intravenous; MTX = methotrexate; NS = normal saline; PO = oral; PPD = purified protein derivative;
TB = tuberculosis.

averages. After one infusion, 34 of 125 (27%) were of 43 (21%) had antihistone antibodies. During fol-
positive, and after maximum follow-up (24 months), low-up in patients with positive ANA, 16 of 71
71 of 125 (57%) were ANA-positive. The ANA- (22.5%) had increasing titres of ANA, 24 of 71
positive patients were more likely to be female, and (34%) had stable titres of ANA, and 31 of 71 (44%)
43 of 71 ANA-positive patients had titres of 1 : 80 had decreasing titres of ANA (15 patients became
or more; 17 of 43 (39.5%) of these high-titre ANA ANA-negative). Most patients continued to receive
patients had single-stranded DNA antibodies and 9 infliximab infusions in the follow-up period.
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Development of clinical symptoms was uncom- lysis of 500 patients treated with infliximab for
mon. Two of 71 patients with positive ANA devel- Crohn’s disease, Colombel et al.[12] reported that one
oped a lupus-like syndrome with clinical symptoms patient developed worsening heart failure that was
of polyarthralgias, myalgias and a clear butterfly potentially attributable to infliximab administration.
facial rash. In both patients, clinical signs and symp- In a case series based on the US FDA’s MedWatch
toms disappeared quickly after discontinuation of adverse event reporting system,[43] 38 patients were
infliximab. One patient developed autoimmune identified who developed new-onset heart failure
haemolytic anaemia. Because the development of and nine patients developed heart failure exacerba-
lupus-like clinical symptoms is uncommon in pa- tion. Of the patients with new-onset heart failure, ten
tients with positive ANA and is responsive to dis- (26%) were aged <50 years and 19 (50%) had no
continuation of infliximab, the development of posi- identifiable risk factors. Following discontinuation
tive ANA is not a contraindication to treatment with of infliximab and initiation of heart failure therapy
infliximab. in the ten patients <50 years of age, three had

complete resolution of heart failure, six improved
5. Malignancies and and one died. In a randomised study evaluating
Lymphoproliferative Disease infliximab in moderate to severe heart failure (New

York Heart Association [NYHA] class III or IV),
TNFα has been hypothesised to play a role in

150 patients were randomised to receive treatment
immune surveillance for cancer. The incidence of

with three infusions of infliximab 5 or 10 mg/kg at
malignancies in patients treated with infliximab has

0, 2 and 6 weeks.[44] Higher incidences of mortality
been examined in a number of clinical trials. In

and hospitalisation due to worsening heart failure
completed clinical studies of infliximab for up to

were observed in patients receiving the 10 mg/kg
102 weeks, 18 of 1678 (11%) patients developed 19

dose. There were trends towards increased
new or recurrent malignancies of various types, such

dyspnoea, hypotension, angina pectoris and dizzi-
as non-Hodgkin’s B-cell lymphoma, and breast,

ness in both the 5 and 10 mg/kg infliximab treatment
melanoma, squamous, rectal and basal cell can-

groups compared with placebo recipients. These
cers.[32] The observed rates and incidences were

data suggest that infliximab should be used with
similar to those expected for the populations stud-

caution in patients with congestive heart failure. In
ied.[39,40] Colombel et al.[12] reported that 3 of 500

particular, alternative therapies should be consid-
(0.6%) patients treated with infliximab for Crohn’s

ered in patients with NYHA class III or IV heart
disease developed malignancies that were possibly

failure.
related to infliximab therapy. No controlled study to
date, with the limited follow-up that is available at

7. Neurological Eventsthis time, has shown increased rates of malignancies
in patients treated with infliximab.

Exacerbations of multiple sclerosis have been
documented with the use of infliximab in patients6. Cardiovascular Adverse Events
with rheumatoid arthritis.[45] In a retrospective re-

Increased levels of TNFα have been noted in view of 500 patients treated with infliximab for
patients with heart failure.[41] However, large-scale Crohn’s disease, Colombel et al.[12] reported the
randomised, placebo-controlled trials of etanercept development of a new demyelination disorder in one
(a TNFα antagonist) for treatment of heart failure patient. A review of the US FDA adverse event
were stopped early because they failed to demon- report database reported that 17 patients had neuro-
strate an improvement in clinical heart failure or logical events including paraesthesias, seizure and
mortality.[42] Several cases of new-onset heart fail- optic neuritis following etanercept or infliximab
ure or exacerbation of existing heart failure have therapy.[46] All of these events showed partial or
been described after infliximab therapy. In an ana- complete resolution with discontinuation of therapy,
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and one patient had recurrent symptoms when Before infliximab administration, the indication for
rechallenged. Patients should be monitored for the use of the drug should be confirmed, as unnecessary
development of neurological symptoms with inflix- administration of infliximab may result in the devel-
imab therapy. Infliximab should be used with cau- opment of ATIs, leading to decreased efficacy and
tion in patients with pre-existing or recent-onset predisposition to adverse reactions when infliximab
central nervous system demyelinating disease or is indicated in the future. The presence of heart
seizure disorder. failure or active neurological disease should lead to

a re-evaluation of the benefits and risks of inflix-
8. Proposed Protocol for Administration imab administration. Patients should be screened
of Infliximab and treated for active infections, and all patients

should be evaluated for tuberculosis with a purifiedSeveral factors have been identified that may be
protein derivative skin test and chest radiograph asprotective against adverse reactions resulting from
necessary and treated appropriately. Once the deci-infliximab administration. In the ACCENT I trial,[6]

sion is made to initiate infliximab therapy, all pa-the lowest incidence of infusion reactions occurred
tients should be started on immunomodulators (suchin patients receiving both corticosteroids and
as 6-mercaptopurine, azathioprine or methotrexate)immunosuppressants: 7 of 85 (8%) compared with
if possible, even if these drugs have not had thera-17 of 84 (20%) patients receiving only immuno-
peutic efficacy in the past. The available data sup-suppressants, 47 of 207 (23%) patients receiving
port the regimen of a 0, 2, 6-week induction sched-corticosteroids alone and 62 of 197 (31%) patients
ule followed by repeat infusions at least every 8without corticosteroids or immunosuppressants. In a

study of 53 patients with Crohn’s disease who re- weeks as a way of inducing and maintaining
ceived infliximab, Farrell et al.[25] reported that pa- immune tolerance to infliximab. Data show that
tients treated with hydrocortisone 200mg intra- most patients will need regular doses of infliximab
venously before each infusion of infliximab showed to maintain remission. As described in section 2, a
a significantly lower titre of ATIs than controls (1.6 long hiatus from infliximab has been associated with
vs 3.4 µg/mL; p = 0.02) and also a trend towards the development of antibodies to infliximab and an
lower incidence of ATIs (26% vs 42% for placebo- increased incidence of delayed reactions. A com-
treated patients; p = 0.06). However, there was no mercially available assay of infliximab levels and
difference in the incidence of overall infusion reac- ATI (HACA) titres may be helpful in determining
tions between the two groups. whether patients who have lost response to inflix-

Data from clinical trials also suggest that patients imab have developed neutralising antibodies, re-
who receive a three-dose induction regimen at 0, 2 flected in low or absent infliximab levels 4 weeks
and 6 weeks may be less likely to form antibodies to after infusion.
infliximab, or to develop infusion reactions, poten-

Patients who have had a previous severe infusiontially due to the induction of immunological toler-
reaction to infliximab or have risk factors for ad-ance to infliximab.[8,47,48] In the ACCENT I trial,
verse reactions such as a long hiatus (>6 months28% of patients who received placebo after their
between infusions) should be premedicated withinitial infliximab infusion developed ATIs versus
corticosteroids (intravenous methylprednisolonefewer than 10% of those who received infliximab
100mg or oral prednisone 40mg), or hydrocortisonefor all infusions of the 0, 2, 6-week induction regi-
200mg intravenously) and antihistamines (diphen-men. Farrell et al.[25] also reported that administra-
hydramine 25–50mg intravenously or orally) priortion of a second infliximab infusion within 8 weeks

decreased ATI formation (p = 0.0007). to infliximab infusion. The infliximab infusion
should be started at a lower rate (such as 10 mL/h)An algorithm for appropriate prophylaxis and
and titrated up as tolerated (as detailed in figure 2).administration of infliximab is presented in figure 2.
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