Name of journal: World Journal of Gastroenterology

ESPS Manuscript NO: 14030

Columns: ORIGINAL ARTICLE
Retrospective Study
Real-life outcome of anti-TNFα in the ambulatory treatment of ulcerative colitis

Baki  E et al. Anti-TNFα in ulcerative colitis

Enayatullah Baki, Philipp Zwickel, Anna Zawierucha, Robert Ehehalt, Daniel Gotthardt, Wolfgang Stremmel, Annika Gauss

Enayatullah Baki, Philipp Zwickel, Anna Zawierucha, Daniel Gotthardt, Wolfgang Stremmel, Annika Gauss, Division of Gastroenterology, University of Heidelberg, 69120 Heidelberg, Germany
Robert Ehehalt, Outpatient clinic of Gastroenterology, 69121 Heidelberg, Germany

Author contributions: Gauss A and Baki E designed the research; Baki E performed the research; Gauss A wrote the manuscript; Zwickel P, Zawierucha A and Ehehalt R collected data and contributed to analysis and interpretation of data; Gotthardt D and Stremmel W contributed to analysis and interpretation of data; all authors revised the manuscript critically and approved its final version.
Correspondence to: Annika Gauss, MD, Division of Gastroenterology, University of Heidelberg, Im Neuenheimer Feld 410, 69120 Heidelberg, Germany. annika.gauss@med.uni-heidelberg.de
Telephone: +49-62-215638865

Fax: +49-62-21565255 

Received: September 14, 2014    

 Revised:  October 24, 2014
Accepted: December 1, 2014

Published online: 
Abstract
AIM: To evaluate the outcome of anti-tumor necrosis factor alpha (anti-TNFα) therapy in outpatients with ulcerative colitis at a tertiary referral center.
METHODS: All patients with a confirmed diagnosis of ulcerative colitis undergoing therapy with infliximab and/or adalimumab at the outpatient clinic for inflammatory bowel diseases at the University Hospital Heidelberg between January 2011 and February 2014 were retrospectively enrolled. Patients with a follow-up period of less than 6 mo from start of anti-TNFα therapy were excluded. Medical records of all eligible individuals were carefully reviewed. Steroid-free clinical remission of a duration of at least 3 mo, colectomy rate, duration of anti-TNFα therapy, need for anti-TNFα dose escalation, and the occurrence of adverse events were evaluated as the main outcome parameters.
RESULTS: Seventy-two patients were included (35 treated with infliximab, 17 with adalimumab, 20 with both consecutively). Median follow-up was 27 mo (range: 6-87 mo). Percent of 22.2 the patients achieved steroid-free clinical remission (median duration: 21 mo until end of follow-up; range: 3-66 mo). Patients attaining steroid-free clinical remission displayed lower hemoglobin and albumin blood levels at the start of treatment than those who did not achieve remission. The overall colectomy rate was 20.8%. Nearly 50% of the patients underwent anti-TNFα dose escalation during the follow-up period. For both the infliximab and the adalimumab treated patients, non-response to anti-TNFα therapy was the major reason for treatment discontinuation. 18.2% of the infliximab-treated patients and 13.5% of the adalimumab-treated patients had to discontinue their therapy due to adverse events. 
CONCLUSION: Real-life remission rates of ulcerative colitis under anti-TNFα are overall low, but some patients have a clear long-term benefit.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Tumor necrosis factor alpha inhibitors are a widely accepted therapeutic option for the treatment of ulcerative colitis. Results from different real-life settings on their use in ulcerative colitis are controversial. Weighing anti tumor necrosis factor alpha against other treatment options, it is very important to decide on the best therapy for a patient. This retrospective study from a tertiary referral centre shows a rate of steroid-free clinical remission of 22.2% and a colectomy rate of 20.8% for ambulatory patients with ulcerative colitis under therapy with tumor necrosis factor alpha inhibitors. These rather disappointing outcomes should be thoroughly discussed with the patients before start of therapy.
Baki E, Zwickel P, Zawierucha A, Ehehalt R, Gotthardt D, Stremmel W, Gauss A. Real-life outcome of anti-TNFα in the ambulatory treatment of ulcerative colitis. World J Gastroenterol 2014; In press
INTRODUCTION
Despite considerable progress over the past decades, treatment options for ulcerative colitis (UC) are still unsatisfactory. Realistically attainable remission rates are far below the goals set, and long-term remission remains elusive. The introduction of tumor necrosis factor alpha (TNFα) inhibitors into the therapy of Crohn’s disease revolutionized its treatment[1-5]. Infliximab (IFX) and adalimumab (ADA) were the first anti-TNFα agents to be also approved for induction and maintenance of remission in UC[6,7]. The ACT-1 and ACT-2 studies evaluated the efficacy of IFX for induction and maintenance therapy in adults with UC[6]. Remission rates at week 8 were at 38.8% in ACT-1 and 33.9% in ACT-2[6]. Rates of sustained remission (at week 8 and week 30) were even lower at 26.2% (ACT-1) and 22.5% (ACT-2)[6]. Results of the phase III trials of ADA were slightly less promising: at week 8, 18.5% of the patients in the high-dose group were in remission, compared with 9.2% in the placebo group[7]. The recently approved TNFα inhibitor golimumab was also shown to induce and maintain clinical remission in patients with moderate-to-severe UC[8,9].
Post-marketing experience reveals inconsistent results. Armuzzi et al[10] found remission rates of 17%, 28.4%, 36.4% and 43.2% at 4, 12, 24 and 54 weeks in 88 patients treated with ADA for active UC. Considering that many of their patients had previously been treated with IFX, these results compare favorably to the phase III data cited above[7]. In their retrospective study, Zhou et al[11] described a remarkably high remission rate of 61.5% by week 30 of IFX treatment, but only 24 patients were included in their study. There are no head-to-head clinical trials that compare IFX with ADA in the treatment of UC. However, a recent meta-analysis suggests that IFX, ADA and golimumab are equally effective[12].
Although randomized controlled trials (RCTs) are considered the gold standard for the evaluation of the efficacy of a drug, real-life data provide more insight into factors that might influence therapy outcomes. Therefore, this study was aimed at evaluating firm practical end points of therapy outcomes with TNFα antagonists in a real-life setting, and to identify factors influencing the efficacy of the treatment. It was not the objective of this study to compare outcomes of IFX therapy with those of ADA therapy.

MATERIALS AND METHODS
Study design and data collection
This is an uncontrolled, open-label retrospective study of outpatients with moderate or severe UC at a German university hospital serving as a tertiary referral center for the treatment of inflammatory bowel diseases (IBD). The study was approved by the Ethics Committee of the University of Heidelberg. Inclusion criteria were: a confirmed diagnosis of UC (based on the European Crohn’s and Colitis Organisation criteria[13]); treatment with IFX or ADA or both consecutively; and a documented follow-up after start of treatment of at least 6 mo.

Patients who changed to the outpatient IBD clinic of the University of Heidelberg after they had started anti-TNFα treatment, patients who had previously undergone intestinal surgery, and patients with acute severe colitis were excluded. All data were retrieved from entirely computerized medical records. To identify eligible individuals, electronically available daily lists of all patients treated in the outpatient IBD clinic between January 1, 2011 and February 28, 2014 were screened. Patients who had started anti-TNFα treatment at our outpatient clinic prior to January 1, 2011, but were treated within the time frame of the study, were also included. Demographic and clinical parameters of all eligible individuals were entered into a Microsoft Excel spreadsheet. At the IBD outpatient unit, patients under anti-TNFα therapy are routinely examined by a gastroenterologist 6 and 12 wk after the start of therapy, and every 3 mo thereafter. IFX was delivered via intravenous (IV) infusions (5 mg/kg body weight) at weeks 0, 2 and 6. After that, patients received scheduled infusions (5 mg/kg body weight) every 8 wk, if no dose intensification was deemed necessary. ADA was delivered by subcutaneous injections of 80 mg at days 1, 2 and 14, and then 40 mg every other week as long as no dose escalation was required. In this study, blood concentrations of IFX and ADA and anti drug antibodies were not measured, so that decisions on dose escalation were mainly based on the patients’ symptoms.
Definitions
The Montréal classification for UC was applied to categorize disease extent[14]. Steroid-free clinical remission was defined by the absence of diarrhea (≥ 4 bowel movements per day), bloody stools and abdominal pain without intake of steroids for at least 3 mo, as evaluated by the treating physician. In our study, response was not employed as an outcome parameter, as variables for the calculation of reliable disease activity scores had not been documented precisely enough in our sample of patients. The decision to discontinue therapy due to inadequate response was in all cases made by a senior gastroenterologist. Dose escalation of anti-TNFα therapy involved a reduction of the IFX dosing interval to at least 4 wk and/or an increase of the dose to at most 10 mg/kg body weight. For ADA, dose escalation meant shortening of the dosing interval to at least 7 d. The decision on dose intensification was left to the treating physician’s judgment. Primary non-response was defined as absence of amelioration of UC symptoms up to 3 mo of treatment. Concomitant immunosuppressive treatment was considered if a patient was on immunomodulators for at least 3 mo after start of anti-TNFα therapy.
End points
The primary end point was the induction of steroid-free clinical remission under anti-TNFα therapy. Secondary end points were the need for colectomy within the follow-up period, discontinuation of therapy due to insufficient efficacy, discontinuation of treatment due to adverse events, and need for dose escalation according to the treating physician’s judgment. Patients were not followed up if they left the outpatient clinic to change to a different treatment center or practice. Therefore, colectomy rates could only be calculated for the time that the patients stayed at our outpatient clinic.

Further information retrieved from the electronic patient charts comprised gender, age, disease duration, body mass index (BMI), family history of IBD, presence of extraintestinal manifestations, smoking habits, prior and concomitant medications, side effects under anti-TNFα therapy, and laboratory markers before and after start of therapy, including blood cell counts, plasma ferritin, C-reactive protein (CrP) and serum albumin levels.
Evaluation of disease activity
As this is a retrospective study, disease activity scores were not consistently available. As a surrogate, we analyzed single variables which occur in commonly used UC activity scores, and which were routinely asked by the treating physician and documented in the computerized charts. These included numbers of bowel movements per 24 hours and the occurrence of bloody stools. They were evaluated at the start of treatment and 3 months after the start of treatment.
Statistical analyses
The objective of the study was to assess anti-TNFα in the treatment of UC, not to compare IFX with ADA. Analyses were performed per patient for outcome parameters like remission and need for colectomy, because one individual cannot appear twice in outcome analysis. Other parameters - like the occurrence of adverse events - were analyzed per therapy. Patients who had received IFX and ADA in either order were additionally evaluated in a separate section. All statistical analyses were performed using IBM SPSS Statistics 21.0. Descriptive statistics were calculated as percentages for discrete variables, and presented as medians with ranges, as appropriate. To identify potential predictors of steroid-free clinical remission, the Mann-Whitney-test was used for ordinal variables, and Chi-squared tests for categorical variables. Wilcoxon matched pairs signed rank test was used to compare disease activity markers (except for the occurrence of bloody stools) before and after the start of anti-TNFα therapy. McNemar’s test was used to compare the number of patients reporting the occurrence of blood in stool before and after the start of anti-TNFα therapy. Statistical significance was set at the 95%CI (P < 0.05). To confirm predictors of steroid-free clinical remission, a multivariate, logistic regression analysis was performed. Kaplan-Meier estimator equations were used to compare the survival curves of treatment duration.
RESULTS
Patient demographics and clinical characteristics
In all, 72 patients were enrolled. Thirty-five patients received IFX, 17 underwent treatment with ADA, and 20 patients were on both medications consecutively (15 IFX first, 5 ADA first). The median follow-up time was 27 months (6-87). All patient demographics and clinical baseline characteristics may be viewed in Table 1.

Prior and concomitant medications
Before starting their first anti-TNFα therapy, 66 (91.7%) of the 72 patients had been on oral 5-aminosalicylic acid (5-ASA), 21 (29.2%) on oral budesonide, 70 (97.2%) on oral cortisone, 55 (76.4%) on azathioprine (AZA), 3 (4.2%) on 6-mercaptopurine (6-MP), 12 (16.7%) on methotrexate (MTX), 4 (5.6%) on tacrolimus, and 4 (5.6%) on cyclosporine. These and the medications concomitant with IFX and ADA treatment are shown in Table 1.

Steroid-free clinical remission under anti-TNFα therapy
Sixteen patients (22.2%) attained steroid-free clinical remission. Seventy-five percent of these patients were on IFX and 25% were on ADA. The median time to steroid-free clinical remission was 3 mo (range: 1-10 mo). The duration of steroid-free remission was 21 mo (range: 3-66 mo). The median follow-up of the patients attaining remission was 24 mo (range: 6-69 mo). Eleven of the 16 patients (68.8%) were on additional anti-inflammatory or immunosuppressive medications when they reached remission: 68.8% took a 5-ASA preparation and 18.8% were on AZA. Percent of 68.8 the 16 patients were still treated at our outpatient clinic and in remission at the end of the follow-up period. In 81.3% of all patients achieving remission, the status of steroid-free clinical remission could be maintained for more than one year, in 56.3% for more than 2 years, and in 37.5% for more than 3 years. The rate of steroid-free clinical remission was not related to: patient age at the start of treatment; gender; disease extent according to the Montréal classification; disease duration; the presence of extraintestinal manifestations; smoking status; BMI; family history of IBD; previous treatment with purines, methotrexate or a calcineurin inhibitor; or concomitant therapy with steroids, purines, or 5-ASA (Table 2). Patients with higher plasma C-reactive protein (CrP) concentrations before treatment tended to achieve steroid-free remission more often than those with lower plasma CrP concentrations (P = 0.104; Table 2). Leukocyte and platelet numbers, and plasma ferritin levels at start of treatment did not differ between the remission and the non-remission group. Patients with lower hemoglobin concentrations at the start of treatment achieved remission more frequently than those with higher hemoglobin concentrations (P = 0.023; Table 2). Steroid-free clinical remission was more often induced in patients with lower serum albumin levels at the start of treatment than in those with higher albumin levels (P = 0.009; Table 2).

Colectomy rate during the follow-up period
During the period that the patients were observed at our clinic, 15 (20.8%) patients underwent colectomy, all due to refractory UC. There were no emergency colectomies. Seven of these patients had been on therapy with IFX alone and eight with subsequent IFX/ADA or ADA/IFX prior to colectomy. The median duration of anti-TNFα therapy before surgery was 9 mo (range: 2-44 mo). Among the patients undergoing colectomy, nine were male and six were female. Their median age was 33 years (range: 19-72 years).

Disease activity under anti-TNFα treatment

While under both IFX and ADA treatment, surrogates of disease activity changed to the expected directions, the changes were in all small. The only significant differences were realized for the number of bowel movements per 24 h as well as leukocyte numbers in the IFX-treated patients, and platelet numbers in the IFX- and the ADA-treated patients (Table 3). 

Anti-TNFα treatment duration
At month 6, 67.3% of the patients receiving IFX were still under treatment, at month 12, 50.5% continued their treatment. Of the patients under ADA therapy, 64.9% were still receiving treatment at month 6, and 47.9% at month 12 (Figure 1).

Indications for anti-TNFα treatment discontinuation
The reasons for discontinuation of anti-TNFα treatment were grouped into five categories: non-response; loss of response; adverse events; treatment pause in stable remission; or other. Of the 55 patients receiving IFX (including those who had previously been on ADA), 39 (70.9%) discontinued their therapy during the follow-up period after a treatment duration of 8 mo (range: 0.5-44 mo). The reasons were: non-response in 16 patients (41%); loss of response in 12 (30.8%); adverse events in 10 (25.6%); and stable deep remission in one patient (2.6%). Among the 37 patients on ADA (including those who had previously been on IFX), 25 (67.6%) discontinued their therapy after a median treatment duration of 6 mo (range: 1-29 mo). Reasons for discontinuation of treatment with ADA were: non-response in 14 patients (56%), loss of response in 5 patients (20%), adverse events in 5 patients (20%), and pregnancy in one patient (4%). 
Steroid withdrawal during anti-TNFα treatment
Among 53 patients who were on steroids at the start of treatment with at least one of the anti-TNFα agents, 23 (43.4%) were able to taper off their steroids completely during anti-TNFα treatment. Of these 23 patients, 14 (60.9%) were successful in tapering under IFX treatment, and 9 (39.1%) under ADA treatment.

Anti-TNFα dose escalation (therapy intensification)
Under the assessment of the treating physician, the doses of 26 of all 54 IFX therapies (48.1%; no sufficient information on dose escalation in one patient) were escalated after a median treatment duration of 5 mo (range: 1-26 mo), and in 17 of all 37 ADA therapies (45.9%) after a median treatment duration of 4 mo (range: 1-12 mo).

Safety and tolerability of anti-TNFα treatment
Among 55 patients who underwent therapy with IFX, 39 patients (70.9%) reported at least one side effect during the treatment. The most frequently observed side effects were fatigue (reported in 23.6%), a rash (reported in 23.6%), pruritus (20%), and arthralgias which had not been present before start of therapy (20%). One patient developed acute bullous dermatosis (linear IgA dermatosis) after his third IFX infusion, and one patient without previous neurological disease suffered an epileptic seizure after his first IFX infusion. Finally, one patient experienced Varizella Zoster Virus (VZV) reactivation under IFX therapy. Side effects under IFX treatment may be viewed in Figure 2A. Ten patients (18.2%) had to discontinue IFX treatment under the advice of the treating physician due to severe side effects (Table 4 for individual reasons). Among 37 ADA-treated patients (partly overlapping with the IFX-treated group), 25 (67.6%) developed at least one relevant adverse event (Figure 2B). The most frequently reported side effect was a rash (21.6%). All side effects may be viewed in Figure 2B. Five patients (13.5%) had to discontinue ADA therapy due to adverse events (Table 4 for individual reasons).
Patients switching between TNFα inhibitors
Among the 72 patients in this study, 20 received both IFX and ADA consecutively; 15 were on IFX first, and five were on ADA first. Nine patients changed the anti-TNFα agent due to primary non-response, while four switched agents after a secondary loss of response and six due to side effects induced by the first TNFα inhibitor they used. One patient stopped IFX therapy as he had attained remission, and started ADA treatment after an interval of no anti-TNFα therapy. Three of six patients who switched due to side effects experienced allergic reactions to IFX, two switched due to IFX-induced arthralgia, and one switched from ADA to IFX due to ADA-induced hepatitis. Two of the six patients who switched therapy due to side effects achieved remission on the second anti-TNFα antibody, while none of the 13 patients who had switched the TNFα antibody for non-response or secondary loss of response achieved remission on the second antibody. This means that the group switching due to side effects reached remission significantly more often than the group switching due to non-response or secondary loss of response (P = 0.028).

DISCUSSION
Although a considerable number of UC patients are currently treated with TNFα inhibitors, the number of published reports on real-life experience using anti-TNFα agents to treat UC is relatively low[10,11,15-19].
Our study suggests that the clinical outcome of anti-TNFα treatment for UC in a real-life setting at a tertiary referral center is rather disappointing. However, interpretation of our results should take into consideration that patients transferred to a tertiary referral center usually suffer from refractory colitis that was not manageable using corticosteroid or immunomodulator treatment. As a matter of course, clinical trials also include individuals with refractory disease, but they carry the bias of strict inclusion criteria and select patients who are more likely to be motivated and compliant.

The rate of steroid-free clinical remission under anti-TNFα treatment in this real-life study was only 22.2%. Comparing our results with those of RCTs is difficult, as definitions and time points vary greatly in different studies. In the ACT study by Rutgeerts et al[6] the clinical remission rate at week 54 of IFX treatment was 34.7%, and in the ULTRA-2 study, the one year remission rate of ADA-treated patients was 22%[20]. Our rate of overall steroid-free clinical remission under anti-TNFα therapy is comparable to the latter.
Our data stand in sharp contrast to data from an otherwise comparable real-life observational study from Canada that included 53 UC patients[17]. Responses to induction therapy were 96.4% for IFX and 80% for ADA (P = 0.089). However, these data cannot be readily compared with ours, as our end point of steroid-free clinical remission was more rigorous than an end point of response. Yet, in our study, the overall reduction of the number of bowel movements, bloody stools and biochemical parameters of inflammation under anti-TNFα treatment was remarkably poor. However, our results should not be interpreted too negatively, as most of the patients who achieved remission had a clear benefit from the treatment with remission times up to 69 mo.
Another objective of our study was to examine whether there are potential factors influencing the response to anti-TNFα therapy in UC patients. It has been shown previously that outcomes under anti-TNFα therapy may be more favorable in patients with no prior use of immunosuppressants[10]. In our study, with steroid-free clinical remission as the primary end point, we could not confirm this relationship. Surprisingly, we found that patients with lower hemoglobin and serum albumin concentrations at the start of treatment had a greater chance of achieving steroid-free clinical remission than those with higher concentrations. These results are in contrast to those of Oussalah et al[18] who found that one of the predictors for primary non-response to anti-TNFα in UC was a hemoglobin level of less than 9.4 g/dL before treatment. It seems logical that anti-TNFα therapy might be more successful in patients with more severe inflammation, thus expressing more anti-TNFα in their intestinal mucosa, but patients with very low hemoglobin levels might have too severe disease to respond to therapy. It is also known that very low levels of plasma albumin can impair the efficacy of anti-TNFα treatment[21], yet our ambulatory patients did not display very low albumin concentrations.
In the period of this study, 20.8% of our patients required colectomy because of non-response to therapy. In the literature, colectomy rates for UC vary between 9 and 35% and thus correspond to our numbers[6]. However, the colectomy rate might not be a reliable outcome parameter in our study, as patients whose therapies failed sometimes changed to a different center or doctor or alternative treatment to avoid surgery. These patients were lost to our follow-up. This is why real colectomy rates may be higher than the ones found in this study. 

Another important result of this study is that, in our cohort, no patient who switched from one TNFα antagonist to the other for primary non-response or loss of efficacy had a therapeutic benefit from the second TNFα inhibitor.

In our cohort, adverse events under anti-TNFα therapy were frequent (in 70.9% of IFX-treated patients and 67.6% of ADA-treated patients). Comparable numbers have been reported in large RCTs. In the ACT study, 87.6% of the patients treated with an IFX dose of 5 mg/kg body weight and 91% of the patients treated with a dose of 10 mg/kg body weight developed side effects[6]. In the ULTRA-1 study, about 50% of the patients treated with ADA experienced side effects[7]. As expected, due to the higher immunogenicity of IFX as compared with ADA, allergic reactions were observed more often in IFX-treated patients than in ADA-treated patients.
In our study, 18.2% of the IFX-treated patients and 13.5% of the ADA-treated patients had to discontinue their therapy due to severe side effects. This difference between the two medications may be explained by the relatively high number of severe allergic reactions - often manifesting as anaphylaxis - in the IFX-treated group.
There are several interesting individual findings in this study concerning potential anti-TNFα side effects. One of our male patients developed drug-induced linear IgA dermatosis with a clear temporal relationship to IFX therapy. After discontinuation of treatment, the disease only healed using high doses of steroids plus diamino-diphenyl sulfone (dapsone) for a long time period. To our knowledge, this is the first report on such a case in the literature. In addition, there was one case of a very young male who developed EBV-positive B cell Hodgkin lymphoma while under ADA treatment after consecutive therapies with AZA and IFX. The effect of immunosuppressive drugs on the risk of lymphoma remains a matter of debate[22]. Data from patients with rheumatoid arthritis suggest an increased incidence of malignancy in patients with rheumatoid arthritis treated with TNFα antibodies, with a disproportionate representation by lymphoma, but mainly Non-Hodgkin lymphoma[23]. Some authors suggest that AZA therapy is more detrimental than anti-TNFα therapy regarding the development of malignancies and especially lymphomas[24,25]. In our case, it cannot be proven whether anti-TNFα therapy was responsible for the development of lymphoma, or whether AZA, or the subsequent immunosuppressive therapy - or none of the treatments - were. Yet this case should remind us of this potential life-threatening complication when starting a patient on anti-TNFα therapy, especially if he or she is EBV positive. 

Overall, IFX and ADA can be considered as effective treatment options for UC, but only in about a fifth of all patients. Those patients who achieve clinical remission mostly have a long-term benefit from the therapy. However, as remission rates are still low, patients should be made aware of the expected success rates and be offered alternative therapies, such as proctocolectomy. Furthermore, our data suggest that switching anti-TNFα agents for UC for lack of response is no viable option to improve response to therapy.
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Background
One of the therapeutic options for moderate to severe ulcerative colitis is anti-tumor necrosis factor alpha (anti-TNFα).

Research frontiers
Therapeutic options for the treatment of patients with refractory ulcerative colitis are very limited, and in many cases do not meet the treatment goals set for the patients. Also, they often come along with partly severe side effects restricting their use even in cases of good efficacy. Yet efficacy data are also still overall disappointing. 
Innovations and breakthroughs

Many novel medications to treat ulcerative colitis are recently released or still in the pipeline, and it is very important for the treating doctors to know as much as possible about expected response and discontinuation rates, especially in real-life settings, for the best of their patients.

Terminology
Ulcerative colitis is a chronic inflammatory condition of the colon with yet unknown etiology. TNFα inhibitors are monoclonal antibodies directed against tumor necrosis factor alpha, which is a cytokine involved in systemic inflammation, also playing a role in the pathogenesis of ulcerative colitis. TNFα inhibitors approved for the treatment of ulcerative colitis are infliximab, adalimumab, and golimumab.
Peer review

The present article deals with an important health problem: How to treat patients with ulcerative colitis? The purpose of the study was to determine to what extent treatment with anti-TNFα agents (infliximab and adalimumab) may lead to clinical remission of ulcerative colitis in patients (in a real-life setting). Real life remission rates were overall low. The results show that about one fifth of the 72 patients achieved remission. Although the data presented indicate that the real life remission rates of ulcerative colitis after treatment with anti-TNFα were low, the report gives, nevertheless, information that is very useful for further work in the field.
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Figure 1 Cumulative probability of continuing infliximab or adalimumab therapy during follow-up. The dashes represent patients who remained on therapy during the follow-up and mark their individual end of follow-up. IFX: Infliximab, ADA: Adalimumab.
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Figure 2 Side effects of infliximab treatment (A) and adalimumab treatment (B).
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Table 1 Demographic and clinical baseline characteristics of all 72 patients included in the study n (%)
	Characteristic
	

	Anti-TNFα therapy
	

	IFX only
	35 (48.6)

	ADA only
	17 (23.6)

	IFX and ADA
	15 (20.8)

	ADA and IFX
	5 (6.9)

	Demographic characteristics
	

	Gender (female: male)
	39: 33

	Age at start of treatment (median; range) (yr)
	33 (15-71)

	Disease extent according to Montréal classification, n (E1:E2:E3)
	5:32:35

	Duration of disease at start of anti-TNFα therapy (median; range) (mo)
	69.5 (2-480)

	Presence of at least one extraintestinal manifestation
	30 (41.7)

	Smoking status, n (active smokers:non-smokers:ex-smokers)
	6:54:5 (n = 65)

	BMI, median (range) (kg/m2)
	24.1 (17.3-61.9) (n=69)

	Family history of IBD (n positive: n negative)
	5:18 (n = 23)

	History of colitis medication prior to start of anti-TNFα treatment
	

	Steroids
	70 (97.2)

	Oral budesonide
	21 (29.2)

	5-ASA 
	66 (91.7)

	Azathioprine 
	55 (76.4)

	6-Mercaptopurine
	3 (4.2)

	Methotrexate
	12 (16.7)

	Tacrolimus
	4 (5.6)

	Cyclosporine
	4 (5.6)

	Medications concomitant with IFX therapy at start of therapy (n = 55)
	

	Steroids 
	37 (67.3)

	Oral budesonide
	16 (29.1)

	5-ASA
	35 (63.6)

	Azathioprine
	16 (29.1)

	6-Mercaptopurine
	1 (1.8)

	Methotrexate
	3 (5.5)

	Tacrolimus
	1 (1.8)

	Cyclosporine
	0

	Medications concomitant with ADA therapy at start of therapy (n = 37)
	

	Steroids 
	25 (67.6)

	Oral budesonide
	10 (27.0)

	5-ASA
	28 (75.7)

	Azathioprine
	11 (29.7)

	6-Mercaptopurine
	0 (0)

	Methotrexate
	1 (2.7)

	Tacrolimus
	0 (0)

	Cyclosporine
	0 (0)


ADA: Adalimumab; 5-ASA: 5-Aminosalicylic acid; BMI: Body mass index; IBD: Inflammatory bowel disease; IFX: Infliximab, TNFα: Tumor necrosis factor alpha.
Table 2 Characteristics of patients who achieved steroid-free clinical remission under anti-tumor necrosis factor alpha treatment and of patients who did not achieve remission
	Variable
	remission (n = 16)
	no remission (n = 56)
	P value (univariate)
	P value (multivariate)

	Age, median (range) (yr)
	32 (15-58)
	34 (18-71)
	0.755
	0.685

	Sex (female: male)
	11:5
	28:28
	0.184
	0.560

	Disease extent according to Montréal (E1:E2:E3)
	1:7:8
	4:25:27
	0.988
	

	Disease duration, median (range) (months)
	69.5 (7-288)
	66 (2-480)
	0.968
	0.873

	Patients with extraintestinal manifestations, n (%)
	6 (37.5) 
	24 (42.9) 
	0.338
	

	Smoking (active:non-smokers: ex-smokers)
	2:9:2 (n = 13)
	4:45:3 (n = 52)
	0.318
	

	BMI, median (range) (kg/m2)
	23.9 (18.9-30.8)
	24.2 (17.3-61.9) (n = 53) 
	0.654
	0.546

	Previous medications 
	
	
	
	

	Purine analogons, n (%)
	14 (87.5) 
	42 (75.0) 
	0.289
	

	Methotrexate, n (%) 
	4 (25.0)
	8 (14.3)
	0.310
	

	Calcineurin inhibitors, n (%)
	2 (12.5)
	5 (8.9)
	0.671
	

	Concomitant medications
	
	
	
	

	Steroids, n (%) (at start of treatment)
	12 (75.0)
	40 (71.4)
	0.778
	

	5-ASA, n (%)
	12 (75.0)
	40 (71.4)
	0.778
	

	Purine analogons, n (%)
	4 (25.0)
	20 (35.7)
	0.423
	

	Laboratory parameters before start of treatment with anti-TNFα
	
	
	
	

	CrP, median (range) (mg/L)
	7.9 (0-45.3) (n = 14)
	3.1 (0-88.9) (n = 55) 
	0.104
	

	Leukocyte number, median (range) (G/L)
	8.8 (3.6-16.6) (n = 14)
	8.8 (2.7-22.0) (n = 55) 
	0.817
	

	Hemoglobin, median (range) (g/dl)
	11.3 (8.3-13.9) (n = 14)
	12.4 (9.0-17.0) (n = 55) 
	0.023
	0.561

	MCV, median (range) (fl)
	82.5 (65-105) (n = 14)
	87 (61-112) (n = 55) 
	0.374
	

	Platelet number, median (range) (G/L)
	408 (233-666) (n = 14)
	333 (150-850) (n = 55) 
	0.114
	

	Albumin concentration, median (range) (g/L)
	41.5 (26.6-45.1) (n = 9)
	43.9 (36.0-48.8)  (n = 44) 
	0.009
	0.034

	Ferritin concentration, median (range) (µg/L)
	17 (2-201) (n = 8)
	27.5 (5-489) (n = 34) 
	0.223
	


5-ASA: 5-Aminosalicylic acid; BMI: Body mass index, CrP: C reactive protein; MCV: Mean cell volume.
Table 3 Surrogates of disease activity before and 3 months after start of infliximab or adalimumab therapy

	Variable
	before start of therapy
	3 months after start of therapy 
	P value

	
	IFX
	ADA
	IFX
	ADA
	IFX
	ADA

	Number of bowel movements per 24 hours, median (range)
	6 (1-30)
	6 (1-17)
	5 (1-40)
	5 (1-20)
	0.042
	0.229

	Occurrence of blood in stool  (yes/no) (%)
	32/47 (68)
	23/36 (63.9)
	29/50 (58)
	19/35 (54.3)
	0.678
	0.453

	CrP, median (range) (mg/L)
	4.9 (0-51)
	3.6 (0-122)
	2.9 (0-312)
	3.6 (0-145)
	0.310
	0.435

	Leukocyte number, median (range) (G/L)
	9.4 (2.7-17.6)
	7.7 (2.5-22)
	7.4 (2.2-22.9)
	7.3 (3.9-15.4)
	0.037
	0.524

	Platelet number, median (range) (G/L)
	338 (150-879)
	335 (194-850)
	307 (166-758)
	298 (170-787)
	0.005
	0.007

	Hemoglobin, median (range) (g/dL)
	12.2 (8.3-15.9)
	12.4 (8.1-17)
	12.7 (8.5-15.9)
	12.9 (6.4-16.4)
	0.084
	0.501


ADA: Adalimumab; IFX: Infliximab.
Table 4 Adverse events necessitating discontinuation of infliximab therapy and adalimumab therapy
	Adverse events necessitating discontinuation of infliximab therapy

	Severe non-preexisting arthralgia with high anti-IFX antibody titer 

	IFX-induced linear IgA dermatosis after 3rd infusion

	epileptic seizure (first event) directly after start of 1st infusion

	IFX-induced hepatitis

	severe non-preexisting arthralgia

	severe anaphylactic reaction

	severe anaphylactic reaction

	allergic reaction after 19 months of therapy

	severe non-preexistent myalgia and arthralgia

	severe anaphylactic reaction

	Adverse events necessitating discontinuation of adalimumab therapy

	generalized pruritus and exanthema, classified as allergic reaction

	ADA-induced hepatitis

	acute absceding pyelonephritis

	EBV-associated B-cell Hodgkin lymphoma, nodular-sclerosing type, stadium IIIB1

	frequent infections, especially of the upper respiratory tract


1The patient had been under therapy with azathioprine for one year, subsequently with IFX for 19 mo, and then after a pause with ADA for 6 mo. IgA: Immunoglobulin A; ADA: Adalimumab; EBV: Epstein-Barr virus; IFX: Infliximab. 
PAGE  
29


