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Has infliximab influenced the course and

prognosis of acute severe ulcerative colitis?
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Abstract: Ulcerative colitis (UC) still has no definitive cure since its etiology remains

unclear. In recent years, considerable progress has been made with regard to our knowledge

of the pathogenesis of UC. Advances in biotechnology have led to the development of

biologic therapies which selectively target single key mediators or receptors involved in the

pathogenesis of the disease – ie, tumor necrosis factor (TNF)-α, integrin, interleukins 12/23.

Biologic therapies caused a revolution in the treatment of UC, providing specific options for

patients refractory to conventional treatment. In recent years, antibodies anti-TNFα and anti-

integrin have shown efficacy in improving the course and prognosis of ambulatory patients

with moderate-to-severe UC. Nevertheless, whether biologics have brought so many benefits

also for hospitalized patients with acute severe UC is still debated. Acute severe UC is

a potentially life-threatening condition that affects up to 25% of patients during the course of

their disease. It requires hospital admission due to the risk of complications and death, and it

can necessitate urgent colectomy. Major adverse outcomes of acute severe UC are mortality

and colectomy. The aim of this systematic review of the literature was to analyze the impact

of biologics, in particular infliximab, on the course and prognosis of acute severe UC.

Mortality and colectomy rates were considered as outcome measures.

Keywords: ulcerative colitis, acute severe ulcerative colitis, mortality, colectomy, biologic

therapy, infliximab

Introduction
Ulcerative colitis (UC) is an idiopathic inflammatory bowel disease that generally begins

in young adulthood and lasts a lifetime with a chronic relapsing course.1 The incidence is

increasing worldwide, while a definitive cure does not yet exist. Although the exact

etiology of UC remains unknown, the pathogenesis of the inflammatory lesions appears

to be due to a dysregulation of the gut immune system. Inflammation of the colonic

mucosa is responsible for signs, symptoms, course, and complications of UC.1–3

The clinical course of UC is intermittent, with flares that alternate with periods

of remission, being the length of remission quite irregular.2–4 UC, usually, is mildly

active, but it can be life-threatening during acute severe attacks because of colonic

and systemic complications.4–10

Acute severe colitis is a medical emergency that affects about 25% of patients with

UC during their life, often at the time of disease onset.4 It requires hospitalization due to

the risk of complications and death.5–10 Management of acute severe colitis has always

presented the most difficult challenge in the therapy of UC.11,12 At the beginning of the

1900s, before the introduction of effective therapies, severe disease was the major

cause of death as it was reported that mortality within the first year after acute UC onset
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was very high, up to 75%.13 In recent years, mortality rates of

patients with acute severe UC have dropped to less than 1%

after the implementation of intravenous (iv) steroids, rescue

therapy, and timely surgery.14–18 Nevertheless, 20–30% of

patients with acute severe UC require colectomy.19

The recent introduction of biologic therapies caused

a basic change in the management of patients with UC

giving hope for a new shift in the course and prognosis

of the disease, particularly in acute severe colitis.20–22

Antibodies anti-tumor necrosis factor (TNF)-α (inflix-

imab, adalimumab, golimumab) and anti-integrins

(vedolizumab) are currently recommended as options

for treating moderate-to-severe active UC in patients

who had responded inadequately to conventional ther-

apy, or who cannot tolerate or have medical contra-

indications for, such therapies.23,24 A systematic review

of the literature demonstrated that anti-TNFα biologics

are able to reduce the need for hospitalization and

surgery in patients with moderate-to-severe UC.21

In the setting of acute severe UC, infliximab is the

only biologic that was specifically tested in steroid-

refractory patients. Currently, it represents the most

widely used rescue therapy in patients with acute

severe colitis refractory to iv steroids.8–10 However,

the impact of infliximab on the course and prognosis

of acute severe UC is still a topic of argument.5–10

The present review was conducted to evaluate

whether infliximab has changed the course and prog-

nosis of patients with acute severe UC. The outcomes

considered for this analysis were mortality and surgery,

with a focus on long-term follow-up.

Search strategy
We led a systematic literature search in order to identify

studies investigating the course and prognosis of patients

with acute severe UC. All the studies evaluating surgery

and/or mortality as outcome measures were taken. The elec-

tronic search was performed in PubMed up to December 2018

using the following keywords: “acute severe ulcerative coli-

tis”, “acute severe colitis”, “refractory ulcerative colitis”,

“steroid-refractory ulcerative colitis”, “mortality”, “colect-

omy”. In addition, the reference lists of the selected articles

were reviewed to identify additional relevant studies.

Acute severe UC: course and
prognosis
Since the first description in 1859 by Wilks,25 UC has

remained for many decades without any effective

treatment.13,26–34 Reports from that period show that UC,

although relatively rare, was a serious illness, difficult to

treat, and lasting a lifetime whether not responsible for pre-

mature death. Mortality was very high.11,12 Table 1 shows the

mortality rates of UC in some hospital series published in the

early 1900s.13,26–34Overall mortality ranged from20% to 55%

of the patientswithUC. Themortality during thefirst year after

acute UC onset was much higher, up to 75% of the patients.

Hence, a cure to reduce mortality in acute severe UC

began the major objective for all the doctors.35

The steroid era
The first drug really effective in the treatment of UC was

sulphasalazine, introduced in the 1940s,36 but the true

Table 1 Mortality rates of ulcerative colitis (UC) in some hospital series published in the early 1900s. Overall mortality was from 20%

to 55% of the patients with UC. The mortality during the first year after acute UC onset was up to 75%. Reported studies were made

in tertiary-care referral centers, most likely including only the more severe cases of UC.

Reference Hospital Period Patients (n) Mortality:
overall (%)

Mortality:
1st -year after acute onset (%)

Allchin 190927 London 1883–1909 177 56 nr

Hawkins 190928 London Up to 1909 85 48 nr

Marnham 1937 30 London 1925–1929 214 49 32

Hardy 193313 Birmingham 1920–1932 95 33 75

Vaizey 194031 London 1931–1937 81 36 18

Wheelock 195532 Boston 1915–1943 483 55 20

Kirsner 194833 Chicago Up to 1947 100 14 60

Rice-Oxley 195034 Oxford 1938–1948 72 31 22

Abbreviation: nr, not reported.
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revolution in the treatment of severe disease was the intro-

duction of steroids (Figure 1).11 In 1955, Truelove and Witts

reported the results of the first controlled trial of cortisone in

the treatment of UC, in which steroids significantly reduced

the mortality of patients with severe UC (7% in the cortisone

group vs 24% in the placebo group).14 In the same year,

Avery Jones confirmed with another placebo-controlled

study that cortisone significantly reduces the mortality of

patients with acute severe UC (4.6% in the cortisone group

vs 9.9% in the control group).15 In both studies, patients

presenting with the most severe attacks of UC were not

included.

In subsequent years, surgeons realized that surgery

could have played a role in patients with severe UC who

fail to respond to cortisone.37–39 In 1967, Goligher

reported the results of a retrospective analysis in which

early surgery was associated with reduced mortality rates

in patients with acute severe UC refractory to steroids

(mortality before 1963: 11.3%; mortality after the institu-

tion of early surgery in 1964: 1.3%).16 Surgery consisted

of proctocolectomy with ileostomy.

Prognosis of patients with acute severe UC definitively

improved after 1974, the date on which Truelove and

Jewell reported the results of their uncontrolled experience

in severe attacks of UC with a 5-day intensive program

based on intravenous steroids and early surgery, recording

a further decrease in the mortality rate to about 1%.17 This

program, known as the Oxford regimen, consisted of stop-

ping oral alimentation except for water, intravenous

administration of 3 L of fluid per day with potassium

and vitamins B and C, blood transfusions, prednisolone

60 mg (or hydrocortisone 400 mg), tetracycline 1 g; hydro-

cortisone 100 mg was administered via the rectum. If no

definite improvement was observed after 5 days of inten-

sive treatment surgery was recommended.17

The Oxford regimen proved to be a strong indication of

urgent colectomy. Surgery had become a life-saving proce-

dure for patients with severe UC unresponsive to steroids.

● Interestingly, the mortality rate of acute severe UC

has remained unchanged at about 1% since 1974.40

Neither cyclosporine nor biologics resulted able to

change mortality rates.

Rescue therapy
Once reduced the mortality for acute severe UC to about

1%, the new target of therapy in severe attacks became to

avoid colectomy. Nevertheless, colectomy rates remained

unchanged at about 30% of patients with acute severe UC

for many years.19,40

Colectomy is life-saving in patients with acute severe

UC unresponsive to steroids, but it is burdened by
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Figure 1 Trends in mortality and colectomy rate in different time periods. Mortality in acute severe ulcerative colitis (UC) in the pre-steroid era was up to 75%.12,13 Steroids

(1955) reduced mortality to 7%.14 Early surgery (1974) definitively reduced deaths to about 1%.17 The mortality rate of acute severe UC has remained unchanged at about

1% since 1974.40 The need for colectomy was reduced by the introduction of rescue therapies.44,52.
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operative mortality, complications, and disability.41,42

Currently, early colectomy still determines a mortality

rate of 5% and a complication rate of 64%.43

Treatment put in place to avoid surgery after failure of

iv steroids is commonly defined as “rescue therapy”.

In 1994, Lichtiger reported the results of a randomized

controlled trial (RCT) in which iv cyclosporine at a daily

dosage of 4 mg/kg was significantly more beneficial than

placebo as rescue therapy in reducing the need of colectomy

in patients with severe UC who had failed to respond to iv

steroids (colectomy rates: 18% in the cyclosporine group

respect to 44% in the placebo group).44 Subsequently, an

RCT comparing 4 vs 2 mg/kg daily iv cyclosporine demon-

strated that 2 mg/kg is the optimal cyclosporine dose in the

treatment of severe attacks of UC.45

Although cyclosporine is quickly effective as rescue

therapy in the short term,44–46 its efficacy disappears in the

long-term follow-up.47,48 Systematic reviews of the litera-

ture on severe UC indicate that evidence of long-term effi-

cacy of cyclosporine is weak and that cyclosporine does not

avoid, but only delay, the overall need for colectomy.48–50

On the basis of these observations, the systematic use of

cyclosporine in severe UC was the topic of a long debate.

Cyclosporine represented the mainstay of rescue ther-

apy in acute severe UC until the advent of biologics, but

its use significantly decreased after that.51

● Summarizing, cyclosporine reduces the need for

colectomy in the short-term follow-up, but it has

no effect on colectomy rates in the long-term

follow-up.

The biologic era of rescue therapy
The introduction of biologic therapies caused a revolution in

the management of UC.20 A large number of patients with

UC are currently treated with biologics. Anti-TNFα antibo-

dies (infliximab, adalimumab, and golimumab) and anti-

α4β7-integrin antibodies (vedolizumab), are effective at

inducing and maintaining remission in ambulatory patients

with moderate to severe UC.23,24 Instead, in hospitalized

patients with acute severe UC, infliximab is the only biolo-

gic that was specifically tested as rescue therapy.52

Infliximab
Table 2 shows the results of the controlled trials of inflix-

imab in acute severe UC.52–60 A pilot RCT published in

2001 by Sands reported that infliximab was superior to

placebo at avoiding colectomy in patients with severe UC

refractory to steroid therapy. Colectomy rates were 50% in

the infliximab group respect to 100% in the placebo

group.53 Subsequently, in 2004, another pilot RCT demon-

strated that infliximab alone and steroids are equally effec-

tive in the treatment of patients with acute severe UC who

were not steroid-refractory, indicating that infliximab may

be an alternative to steroids in patients who cannot take

them.54 In 2005, Jarnerot reported the results of an RCT

for the treatment of patients with severe UC refractory to

steroids, in which a “single dose” of infliximab (5 mg/kg)

was significantly superior to placebo as rescue therapy at

avoiding colectomy. At 3 months of follow-up, colectomy

rates were 29% in the infliximab group respect to 67% in

controls.52 The difference was still significant in the long

term as at 3 years of follow-up the colectomy rates were

50% in the infliximab group respect to 76% in the placebo

group.55 The main advantage of infliximab treatment

occurred during the first 3 months. At 3 months of follow-

up, 40% of patients who had avoided colectomy after

infliximab showed endoscopic mucosal healing (defined

as a Mayo endoscopic sub-score of 0). None of the

patients (0%) with mucosal healing at 3 months underwent

surgery during the 3-year follow-up compared with 50%

of the patients without endoscopic remission. There was

no mortality.55

Lastly, infliximab was directly compared to cyclosporine.

The first study (ie, CYSIF) was performed by the French

group GETAID with a design based on the assumption that

cyclosporine was superior to infliximab in patients with

severe UC refractory to intravenous steroids. The study

included 115 patients who were randomly assigned to receive

cyclosporine or infliximab. At 3 months of follow-up, cyclos-

porine and infliximab had similar efficacy in avoiding urgent

colectomy (colectomy rates: 17% after cyclosporine and

21% after infliximab).57 Recently, the long-term outcomes

of this study were reported. After a median follow-up of 5

years, colectomy rates continued to be similar in the two

groups of patients, those initially treated with cyclosporine

and those with infliximab (39% vs 35%, respectively).58 It is

noteworthy that in that study, nearly half of the patients

initially treated with cyclosporine needed to switch over to

infliximab within the first year. The subsequent use of inflix-

imab could justify the more favorable long-term outcome

after cyclosporine treatment observed in this study with

respect to previous data. Another study (ie, CONSTRUCT)

was conducted in the UK and included 270 patients with

steroid-resistant acute severe UC who were randomly

assigned to receive infliximab or cyclosporine. At a median
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follow-up of 2 years, colectomy rates were similar between

infliximab and cyclosporine group (41% vs 48%,

respectively).59

Systematic reviews of both randomized and non-

randomized studies comparing infliximab and cyclosporine

as rescue therapy in patients with severe UC refractory to

steroids demonstrate that infliximab is associated with lower

risk of colectomy at 12 months, respect to cyclosporine.50

● Summarizing, infliximab is similar to cyclosporine at

reducing the need for colectomy in the short-term

follow-up, but it demonstrates higher efficacy in the

long-term follow-up. Interestingly, recent population-

based cohort studies demonstrate a significant reduc-

tion of colectomy rates in the era of biologics.61–63

Optimal use of infliximab
Optimal use of infliximab in acute severe UC is still to be

defined. Currently, the conventional 3-doses induction

regimen (infliximab 5 mg/kg given at 0, 2, 6 weeks) is

used in place of the single induction dose.64 Many recent

observations indicate that an intensified dosing induction

regimen, either through increased infliximab doses

(>5 mg/kg) and/or an accelerated dosing schedule, could

improve the efficacy of infliximab in decreasing the need

of colectomy.65,66

A retrospective study by Gibson published in 2015

reported a single-center experience of 50 patients trea-

ted with infliximab due to acute severe UC refractory

to steroids. A total of 35 patients received standard

6-week infliximab induction and 15 patients received

an accelerated infliximab induction regimen (3 doses of

infliximab over 2 weeks). Both groups kept on main-

tenance therapy every 8 weeks. At 3 months of follow-

up, colectomy rates were 40% in the conventional

dosing group and 6.7% in the accelerated regimen.65

A recent meta-analysis of published literature did

not detect that an accelerated infliximab induction was

associated with better outcomes, in particular, reduced

need for colectomy, when compared to standard induc-

tion dosing. Interestingly, among those receiving accel-

erated induction, those who received 10 mg/kg as their

first infliximab dose had a trend toward a reduced risk

of colectomy when compared to simply shorten the

interval between 5 mg/kg doses.67 Results of an ongoing

comparative RCT of different infliximab induction stra-

tegies for acute severe UC (PREDICT-UC study) will

probably resolve the question in the next future.68

Table 2 Controlled studies evaluating the efficacy of infliximab in the treatment of acute severe UC. Studies compared infliximab to

placebo, prednisolone, or cyclosporine. Studies were retrieved by a systematic review of PubMed and the reference list of the selected

papers.

Reference Control Pts number
(infiximab vs
controls)

Infusions Dose
(mg/kg)

Follow-up Surgery (%)

Infliximab controls p

Sands 200153 Placebo 11

(8 vs 3)

1 5; 10; 20 2 weeks 12.5 100 <0.05

3 months 50 100

Ochsenkuhn 200454 Prednisolone 13

(6 vs 7)

3 5 3 weeks 0 0 ns

Jarnerot 200552

Gustavsson 201055
Placebo 45

(24 vs 21)

1 4; 5 3 months 29 67 <0.05

3 years 50 76

Bossa 200956 Cyclosporine 21

(14 vs 7)

3 5 1 month 43 43 ns

Laharie 201257

Laharie 201858
Cyclosporine 115

(58 vs 57)

3 ^ 5 3 months 21 17 ns

5 years 35 39 *

Williams 201659 Cyclosporine 270

(135 vs 135)

3 5 2 years 41 48 ns

Croft 201360 Cyclosporine ** 83

(38 vs 45)

1 5 3 months 24 47 <0.05

1 year 35 58

Notes: *Approximately 50% of the patients who avoided colectomy at 3 months with cyclosporine required switching to infliximab to maintain remission in the long-

term follow-up. **Not randomized study. p: significance.

Abbreviation: Pts, patients.
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The use of intensified dosing regimens in acute severe

UC by means of higher doses (10 mg/kg) and/or acceler-

ated induction regimens (ie, given at 0, 1, 2 weeks) is in

keeping with infliximab pharmacokinetics data.

Pharmacokinetic studies suggest that acute severe inflam-

mation could require a higher dose of infliximab to obtain

adequate therapeutic levels. This could be possibly due to

a higher inflammatory activity and/or increased inflixi-

mab clearance via fecal loss.69 Higher inflammatory

activity results in higher levels of TNFα to be neutralized

by infliximab.70 Severe colonic inflammation allows

efflux of infliximab into the colonic lumen and fecal

loss of the drug.71 Increased clearance of infliximab

leads to low drug concentrations which may enhance

immunogenicity and facilitate the formation of anti-drug

antibodies.69,70

The demonstration that infliximab trough levels are

lower in patients with acute severe UC refractory to iv

steroids respect to out-patients with moderately severe UC

undergoing the same conventional infliximab induction

regimen validates this hypothesis.72

It has been observed that serum albumin is a powerful

predictive factor of infliximab clearance in patients with

acute severe UC. The CRP/albumin ratio is a powerful

predictor of colectomy, and it has been suggested as a tool

to identify high-risk patients who necessitate accelerated

induction regimen.73,74

Future directions
“Second-line rescue therapy” or “sequential therapy” fol-

lowing the failure of rescue therapy consists of giving

cyclosporine first, followed by an anti-TNFα treatment,

and vice versa. Current guidelines recommend that only

a single attempt at rescue therapy with cyclosporine or

infliximab should be considered before referral for

colectomy.23 Due to the high risk of adverse events,

sequential therapy can be considered only in specialist

referral centers in highly selected cases, after careful

discussion between the patient, gastroenterologist, and

the surgeon.

Biosimilars to infliximab are replacing all over the

world the originator. Two studies evaluating the biosimilar

CT-P13 in patients with acute severe UC reported no

differences respect to the originator infliximab.75,76

A valid alternative to cyclosporine or infliximab as

rescue therapy in patients with acute severe UC is still

lacking.77–79 Antibodies toward interleukins (ILs)-12/23

(ustekinumab) and tofacitinib (a not biologic small

molecule inhibiting Janus Kinase) have been used in

small series of patients with severe UC but it is too early

to hypothesize their use.80,81

Conclusive remarks
● Infliximab did not influence the mortality rate of

acute severe UC. The mortality rate of acute severe

UC has remained unchanged at about 1% since 1974.
● Infliximab and cyclosporine are equally effective as

rescue therapy to reduce colectomy rates in the short-

term follow-up.
● Infliximab is superior to cyclosporine at avoiding

colectomy in the long-term follow-up. It has been

observed that switching over to infliximab contributes

to maintaining colectomy-free remission in patients

who initially avoided surgery with cyclosporine.
● The efficacy of infliximab in acute severe UC will

probably increase in the next future due to optimiza-

tion of induction regimen.

Summarizing, infliximab seems to have improved the

course and prognosis of acute severe UC by improving

the long-term outcomes of rescue therapy. Further studies

are needed to confirm these preliminary observations.
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