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The use of infliximab for treatment of hospitalized
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Infliximab, an antitumour necrosis factor-alpha monoclonal
antibody, is the first biologic agent to receive approval for use in
treatment of patients with ulcerative colitis (UC) by Health
Canada (1). The evidence supporting its use for inducing clini-
cal response and remission in steroid-refractory severe UC is
mixed. Two initial studies suggested little benefit of infliximab in
this clinical context. In 2001, Sands et al (2) performed a study
with 11 patients comparing various doses of infliximab with
placebo in patients with severe disease refractory to intravenous
(IV) corticosteroids after at least five days. Patients received one
infusion and were evaluated at weeks 2 and 12. At week 2,
there was a response in some patients to various doses of
infliximab (two of three patients in the 5 mg/kg subgroup,
one of three patients in the 10 mg/kg subgroup, and one of

two patients in the 20 mg/kg subgroup), compared with no
patients responding to placebo. At week 12, only the two
patients in the 20 mg/kg subgroup had a durable response. A
study performed by Probert et al (3) involved 43 patients with
acute moderate-to-severe UC who were refractory to seven days
of prednisolone (30 mg/kg). Twenty-three patients received
infliximab (5 mg/kg), and 20 received placebo at days 0 and 14.
A clinical response at week 6 was the primary end point. In the
infliximab group, nine of 23 patients met this end point com-
pared with six of 20 patients in the placebo group. Both stud-
ies questioned the role of infliximab in patients with acute
steroid-refractory UC. A more recent study, published in 2005
by Jarnerot et al (4), led to a different conclusion regarding
the efficacy of infliximab in this clinical context. Patients
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BACKGROUND/AIM: The use of infliximab in severe ulcerative

colitis (UC) is established; however, its role in severe acute UC

requires clarification. The present multicentre case series evaluated

infliximab in hospitalized patients with steroid-refractory severe UC.

METHODS: Patients from six hospitals were retrospectively evalu-

ated. Data collection included demographics, duration of disease and

previous treatments. The primary end point was response to in-hospital

infliximab; defined as discharge without colectomy.

RESULTS: Twenty-one patients (median age 26 years) were admitted

between May 2006 and May 2008 with severe UC requiring intravenous

steroids and given infliximab (median time to infusion eight days).

Sixteen (76%) patients were discharged home without colectomy;

three of these underwent colectomy at a later date. Of the remaining

13 patients (62%), all but two did not require further courses of

steroids; six patients had infliximab as a bridge to azathioprine and

seven patients were maintained on regular infliximab. Five patients

required in-hospital colectomy after the initial infliximab. 

CONCLUSIONS: In this real-life experience of infliximab in

patients with steroid-refractory severe UC, infliximab appears to be a

viable rescue therapy. The majority of patients were discharged with-

out surgery and 62% maintained response either as a bridge to aza-

thioprine or maintenance infliximab. 
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Le recours à l’infliximab dans le traitement de
patients hospitalisés atteints d’une grave colite
ulcéreuse aiguë

HISTORIQUE ET OBJECTIF : Le recours à l’infliximab en cas de colite

ulcéreuse (CU) grave est établi. Cependant, son rôle n’est pas clair en

présence d’une grave CU aiguë. La présente série de cas multicentriques a

permis d’évaluer l’infliximab chez des patients hospitalisés atteints d’une

grave CU réfractaire aux stéroïdes.

MÉTHODOLOGIE : Des patients de six hôpitaux ont fait l’objet d’une

évaluation rétrospective. La collecte de données a inclus les données

démographiques, la durée de la maladie et les traitements antérieurs. Le

paramètre ultime primaire était une réponse à l’infliximab en milieu hos-

pitalier, définie par un congé sans colectomie.

RÉSULTATS : Vingt et un patients d’un âge médian de 26 ans ont été

hospitalisés entre mai 2006 et mai 2008 en raison d’une CU grave exigeant

l’administration de stéroïdes par voie intraveineuse et ont reçu de l’in-

fliximab (délai médian de huit jours avant l’infusion). Seize patients (76 %)

ont obtenu leur congé sans subir de colectomie, mais trois l’ont subie plus

tard. Chez les 13 patients restants (62 %), tous sauf deux n’ont pas eu

besoin d’autres stéroïdes. Six patients ont pris de l’infliximab en attendant

de passer à l’azathioprine et sept ont continué de prendre de l’infliximab

ordinaire. Cinq patients ont dû être hospitalisés pour subir une colectomie

après le traitement initial à l’infliximab.

CONCLUSIONS : Dans le cadre de cette expérience réelle d’administra-

tion d’infliximab chez des patients atteints d’une grave CU réfractaire aux

stéroïdes, l’infliximab semble constituer une thérapie de sauvetage viable.

La majorité des patients ont obtenu leur congé sans se faire opérer et 62 %

ont maintenu leur réponse avant de prendre de l’azathioprine ou de l’in-

fliximab d’entretien.
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with moderate-to-severe UC not responding adequately to
intravenous steroids within eight days of therapy were randomly
assigned to receive one dose of infliximab (5 mg/kg) (n=24) or
placebo (n=21). Their primary end point was either colectomy
or death at 90 days. Seven of 24 patients in the infliximab
group compared with 14 of 21 patients in the placebo group
had a colectomy at 90 days (P=0.017). At 90 days, clinical
remission rates and endoscopic remission rates were not statis-
tically different between the two groups.

In a more recent Italian multicentre study by Kohn et al (5),
83 patients with severe UC received infliximab at the discre-
tion of the investigator, generating promising results. Only
15% of patients required colectomy within two months and
only one serious complication (Legionella pneumonia death)
was noted during that time frame. Over a period of 23 months,
70% of patients avoided colectomy. In a separate, more
recent study (6) in patients with steroid-dependant and refrac-
tory UC, 53% remained colectomy-free at 12 months following
infusions of infliximab.

Although these data are limited, the use of infliximab has
quickly become commonplace for the treatment of hospitalized
patients in North America with acute severe UC not respond-
ing to intravenous steroids. Because of the potential safety con-
cerns and cost of infliximab treatment and other available
treatment options such as colectomy or cyclosporine, it is nec-
essary to evaluate the experience of this medication outside

the clinical trial context. The present study evaluated the
impact of infliximab in the treatment of hospitalized patients
with acute severe UC.

METHODS
A retrospective cohort study of patients with UC who received
infliximab while admitted to one of six hospitals in British
Columbia from May 2006 to May 2008 was performed.
Patients were identified by gastroenterologists at each hospital
and crossreferenced with the pharmacy department at every
institution to ensure completeness. Only patients with a clear
diagnosis of UC who were prescribed infliximab in hospital
were included in the cohort. A chart review was performed col-
lecting demographic data (age, sex, smoking, pregnancy status)
and disease-related data (age at diagnosis, length of time with
UC, disease extent, symptoms requiring hospitalization, previ-
ous medication used for UC, current medication used for UC
before hospitalization and medication used in hospital for UC
before initiating infliximab). If endoscopy was performed, data
regarding disease extent and severity were collected.
Laboratory values before initiating infliximab were collected
including complete blood count, C-reactive protein, erythro-
cyte sedimentation rate, total cholesterol and albumin. 

In-hospital response to infliximab was the primary end
point of the present study. This response was defined as
avoiding colectomy during hospitalization, with the patient
being discharged home. Secondary end points were length of
hospital stay, time to surgery (if necessary) and any adverse
events in hospital.

RESULTS
Twenty-one patients with acute severe UC (none with isolated
proctitis) requiring hospital admission failing IV steroids were
treated with infliximab from May 2006 to May 2008. The
median number of days of follow-up of the present cohort
was 155 days from the date of hospital admission (range 13
to 494 days). The cohort consisted of 15 men (71.4%), median
age 26 years (range 18 to 71 years) (Table 1). The median dura-
tion of disease was 2.5 years (range 0.4 to 18 years). Seven
patients (33%) were steroid dependent before admission. Nine
patients were on maintenance azathioprine/6-mercaptopurine
(6-MP), and two patients were on maintenance oral
cyclosporine before hospital admission. Seventeen patients
(86%) in the cohort had pancolitis, two patients had left-sided
colitis and the extent of disease in the other patients was
unknown.

All patients were initially treated with IV steroids during
hospital admission. Based on the clinical judgment of the
treating gastroenterologists, all patients in the cohort failed IV
steroids and required step-up therapy to more aggressive med-
ical management. All patients subsequently received 5 mg/kg
of infliximab. The median number of days on IV steroids in
hospital before infliximab initiation was eight days (range
three to 26 days). Sixteen patients (76%) responded to inflix-
imab (Figure 1) and were discharged without colectomy with
plans for all to have subsequent infusions at two and six weeks
following their initial infusion. The median length of stay in
hospital for the infliximab responders was 13 days (range six to
37 days). Five patients required a colectomy during the same
hospital admission after failing a single dose of infliximab
(Figure 1). The presenting laboratory values for the patients in

TABLE 1 
Patient demographics

Responders Nonresponders
Demographic (n=16) (n=5)

Age, years 30.6 (18.1–70.5) 21.3 (19.3–32.6)

Males, n (%) 12 (75.0) 3 (60.0)

Duration of disease, 2.89 (0.45–18.4) 1.89 (0.26–12.4)

years

Extent of disease, n (%)

Left-sided colitis 2 (12.5) 0 (0)

Pancolitis 13 (81.3) 5 (100)

Unknown 1 (6.3) –

Past medication use, n (%)

Steroids 13 (81.3) 4 (80)

5-ASA products 13 (81.3) 4 (80)

Azathioprine/6-MP 6 (37.5) 3 (60)

Cyclosporine 0 (0) 2 (40)

Hospital length of stay, 13 (6–37) 46 (15–66)

days 

Hemoglobin, g/L 106.5 (80.0–136) 28 (85–157)

White blood cell count, 12.7 (6.0–17.7) 9.8 (6.7–18.4)

×103/μL

Albumin, g/L 31.5 (17–40) 20 (13–29)

C-reactive protein, 54.5 (0.6–156) 35.8 (11.8–195)

mg/L

Days of intravenous steroid 7 (3–20) 11 (6–19)

infusion before infliximab, 

Days from infliximab infusion 46 (12–63) 9 (2–42)

to surgery (n=3 patients) (n=5 patients)

All values presented as mean (range) unless specified otherwise.
5-ASA 5-aminosalicylic acid; 6-MP 6-Mercaptopurine
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the responding and nonresponding groups are shown in Table 1.
No significant difference exists between these two groups’ values
except for a lower albumin in the nonresponders compared with
the responders.

Seven of the 16 patients who responded to infliximab were
then started on azathioprine or 6-MP. Six of the responders
immediately received infliximab 5 mg/kg every eight weeks as
maintenance therapy. Within four months of hospital discharge,
11 of 16 responders were in steroid-free clinical remission; two
patients required subsequent courses of oral steroids for flares.
Three patients who initially responded to infliximab eventually
required a colectomy at a median duration from initial hospital
discharge of 44 days (range eight to 59 days). One of those
patients developed a colonic perforation 63 days after infliximab
infusion. 

Five patients did not respond to infliximab and required a
colectomy during the same hospital admission. Two patients
had infectious complications noted. One patient developed
localized herpes zoster after receiving infliximab, while another
patient developed severe community-acquired pneumonia
requiring hospitalization. Both patients were on concomitant
azathioprine therapy in addition to regular infliximab; the for-
mer patient discontinued infliximab while the latter stopped
azathioprine. Both infectious complications resolved with
medical therapy with no sequalae. 

DISCUSSION
Since the randomized controlled clinical trial by Jarnerot et al
(4), comparing infliximab with placebo, the enthusiasm for
using infliximab in hospitalized patients with steroid-refractory
acute UC has grown. Over the course of 18 months, in six hos-
pitals in British Columbia, 21 patients were identified as hav-
ing received one dose of infliximab as rescue therapy for
steroid-refractory acute UC. Three-quarters of these patients
responded to infliximab, meaning they avoided colectomy dur-
ing their hospitalization and were discharged. Of those who
initially responded, 11 of 16 (69%) had a durable response
leading to a steroid-free clinical remission within four months
of hospital discharge. The only difference between responders
and nonresponders was a lower serum albumin level in the
nonresponder group. Interestingly, this was found in a retro-
spective study in Scotland (7) of 39 patients with severe UC
treated with infliximab, in which a finding of low serum albu-
min was also a predictor of poor response.

To date, the only other acceptable rescue therapy for
patients with UC refractory to IV steroids is cyclosporine. At
many centres in North America, this therapy has fallen out of
favour because of its serious adverse event profile (8-17), poor
long-term efficacy (11,18-22) and the intense clinical and bio-
chemical monitoring required while patients are taking this
medication. Although there are no direct comparisons with
cyclosporine, the safety profile of infliximab appears to be
superior to that of cyclosporine (4). No significant adverse
events were seen in our cohort of patients who responded to
infliximab except for one patient who developed a colonic per-
foration 63 days after infliximab infusion, and one patient who
required hospitalization for community-acquired pneumonia.
A complete understanding of the adverse event profile of
infliximab when used in this context is required because this
treatment strategy is relatively new and further data are neces-
sary. Furthermore, comments on the long-term durability of

infliximab tend to be speculative. In our cohort, one-third of
patients (eight of 21) eventually required a colectomy for
treatment of their active UC, the majority of whom (63%)
required an operation during their initial admission. 

At the time of the present study in British Columbia, inflix-
imab was not reimbursed by the provincial formulary for treat-
ment of UC. The only way a patient could have received
infliximab after hospital discharge would have been through a
third-party insurer or personal financing. Because of this limi-
tation, only six patients received maintenance infusions.
Continuing infliximab with an appropriate induction regimen
followed by maintenance infusions every eight weeks for
patients requiring this medication in hospital may be the opti-
mal way to maintain long-term remission. This is probably
most relevant in patients requiring infliximab after being on
azathioprine/6-MP before hospitalization for a severe flare of
their UC. 

In Canada, gastroenterologists have been using infliximab for
the treatment of Crohn’s disease for approximately eight years.
Because of this experience, and the minimal amount of patient
monitoring required postinfusion, infliximab is considered by
many to be more convenient to use (as opposed to
cyclosporine) in patients with UC failing IV steroids.

Many questions remain regarding the use of infliximab for
acute severe UC. We believe the timing of this intervention
may be a critical predictor of a positive response. In our cohort,
the median time to receiving infliximab after initiating IV
steroids was eight days. The delay for infusion was partly related
to the logistics of payment for the drug in our setting. Clinical
parameters are available to predict the need for colectomy in
patients receiving IV steroids as early as three days into thera-
py (23-26). Using infliximab earlier during a hospital admis-
sion, once it is  known that IV steroids will not likely prevent
the need for colectomy, might improve outcomes and reduce
costs by shortening the length of hospital stay. To accomplish
earlier administration of infliximab, the necessary precaution-
ary measures such as a tuberculosis skin test and chest x-ray
should be completed as soon as possible after admission so as to
not delay commencement of infliximab therapy. Hepatitis B
status was not routinely evaluated at the time of the present

Severe UC and infliximab
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 All patients received infliximab 5 mg/kg 
Median 8 days (range 3-26 days) 
after starting intravenous steroids 

16 patients (76.2%) discharged home 
median 4 days (range 1-20 days) 

after receiving infliximab dose 

5 patients (23.8%) requiring colectomy 
while in hospital; median 9 days 

(range 2-42 days) after 
receiving infliximab dose

3 patients (19%) requiring colectomy 
post-discharge; median 44 days (range 

8-59 days) after discharge 

13 patients (81%) without colectomy post 
discharge; median follow-up 94 days 

(range 14-494 days) 
11 patients weaned off steroids entirely 

6 patients maintained on infliximab 
7 patients maintained on azathioprine 

n=21 hospitalized patients with severe ulcerative colitis 
15 men (71.4%); median age 26.0 years (range 18.0-70.5 years) 
median duration of disease 2.46 years (range 0.3 – 18.4 years)

18 patients (85.7%) with pancolitis; 
2 with left-sided colitis 

1 with unknown disease extent 

Figure 1) Flow diagram of the treatment course in hospitalized patients
with severe ulcerative colitis
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study but likely should also be included in the screening before
infliximab administration.The optimal management after hospi-
tal discharge in patients responding to infliximab as a rescue
therapy is also unknown. Most investigators suspect that those
patients that have required such therapy in hospital will require
a form of maintenance therapy. Whether infliximab can be
used similarly to cyclosporine as a bridge to azathioprine/6-MP
therapy, or whether it is necessary to continue infliximab as a
maintenance medication is unknown. The benefit of using
concomitant infliximab and azathioprine/6-MP therapy may
be most appropriate. However, data from the Active ulcera-
tive Colitis Trials (ACT) 1 and 2 (27), do not suggest con-
comitant immunosuppressive therapy is necessary when using
infliximab as maintenance therapy. This combination therapy

also likely leads to an increased risk of opportunistic infec-
tions (28). Until studies demonstrate a clear benefit of using
infliximab with azathioprine/6-MP, we would caution against
this approach. The present study was not, however, designed
to assess this issue and longer-term data are clearly required. 

New treatments for new indications are necessary to study
outside clinical trials. A strength of the present study is the
varied clinical environment in which the cohort of patients
were treated. In the present multicentre study of 21 patients,
the response rate of infliximab as a rescue therapy in patients
failing IV steroids was 76%, allowing for a hospital discharge
without colectomy. We conclude that infliximab is a safe and
effective strategy to consider in hospitalized patients with
severe UC. 
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