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ABSTRACT
About 30% of the patients with acute, severe ulcerative colitis (UC) 
do not respond to corticosteroids and require surgery or alternative 
medical therapy. Cyclosporine (CsA) and infliximab (IFX) are two 
potential choices as rescue therapies in the treatment of acute, severe 
UC. CsA is one of the most effective therapeutic choices in patients 
with severe UC; however, long term colectomy rate still varies 
between 60-88% among patients in whom CsA initially induced 
remission. IFX also proved to reduce short and long-term colectomy 
rates among steroid-refractory UC patients. This aim of this review 
is to summarize the results of the published studies examining the 
long-term results of CsA and IFX as rescue therapies, comparing 
their efficacy in steroid refractory UC and assessing the benefit of 
switching the drugs in case of therapeutic failure.
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Introduction
The main goal of treatment of ulcerative colitis (UC), a chronic 
idiopathic inflammatory condition, is to induce and maintain steroid-

free remission, to achieve complete mucosal healing, to improve the 
quality of life, and to reduce the risks of colectomy. Corticosteroids 
have been the primary therapies in moderate to severe UC for years. 
Those who fail to respond to treatment with corticosteroids, or who 
present with severely active UC, should be considered as candidates 
for rescue treatment[1]. 
    Cyclosporine (CsA), a calcineurin inhibitor selectively inhibiting 
T-cell mediated IL-2 production, and infliximab (IFX), a monoclonal 
antibody blocking tumor necrosis factor (TNF)-α are potential 
therapeutic choices to save the bowel[2,3]. Although CsA has been 
used effectively for the treatment of corticosteroid-refractory UC 
since the 1990’s, it is also well-known that high number of the 
initially responders relapse and about 50-70% of them will undergo 
colectomy in the following 3-7 years[4,5]. IFX became a new 
therapeutic option to avoid surgery in steroid-refractory UC, though 
its benefit was queried by the initial results. Not only the single IFX 
infusion used in the study of Sands et al for the treatment of severe 
UC, but infusions given at week 0 and 2 for moderately active 
steroid resistant UC patients in the Probert’s study did not meet the 
expectations[6,7]. However, later on, a randomized controlled trial of 
Järnerot et al found single infusion effective for moderate to severe, 
steroid-refractory UC[3] and the efficacy of IFX in moderate to severe 
UC had also been demonstrated in the ACT 1 and 2 studies[8].
    This review aims to summarize the results of the published studies 
examining the long-term results of CsA and IFX as rescue therapies, 
comparing their efficacy in steroid refractory UC and assessing the 
benefit of switching the drugs in case of therapeutic failure.

Long term efficacy of cyclosporine
Cyclosporine is one of the most effective therapeutic choice in 
patients with severe UC, however, long term colectomy rate still 
varies between 60-88% among patients in whom cyclosporine 
initially induced remission[4]. The published data about the short 
and long term results of cyclosporine therapy are various and 
controversial–maybe due to the small patient numbers and the 
difference in the structure of the trials and the duration of therapy. 
Recently some studies tried to obtain a coherent view and examined 
the long-term outcome of CsA therapy. In the study of Mocciaro et 
al[9] the colectomy rate was 28.5% at 3 months and 48% at 12 months 
in 35 CsA-treated UC patients. The 2-3 year cumulative colectomy 
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rates were 54% and 57%. In this study, CsA was administered for 
a maximum of 3 months. Data from the UK revealed 42% of CsA-
treated UC patients undergoing colectomy during a median follow-
up of 3.8 years[10]. In a Japanese study, the overall percentages of 
patients who had not required surgery were 71.8% at 1 year, 61.5% 
at 2 years, 57.7% at 3 years and 48.4% at 5 years[11]. Unfortunately, 
these papers do not clarify the duration of CsA therapy. Cheifetz 
et al[12] treated 71 patients with CsA and followed them up for a 
mean of 3 years. Cumulative colectomy rates were 39% at 1 year, 
42% at 2 years, and 46% at 5 years. CsA was discontinued in most 
patients by 6 months. In a recent paper of Sjöberg et al[13] CsA was 
given for a mean of 4.5 months. At 12 months 77% of the patients 
remained colectomy-free. However, this study was not followed up 
for more than 1 year. Our retrospective study confirmed that CsA is 
effective in the treatment of acute, severe UC during the long term 
follow-up. Colectomy-free survival was 53.4% during the more 
than 4 year follow-up period and significantly increased in case of 
longer duration of CsA therapy. If patients were treated for a year, 
the probability to avoid colectomy proved to be 66%. In the study of 
Sharkey et al. 84% remained colectomy-free over a median follow-
up of 3.8 years among responders of oral CsA therapy[10]. Walch et al 
revealed a 29.7% colectomy rate in patients treated with iv CsA over 
a median follow-up period of 65 months[14]. Cacheux et al reported 
that 56% of 135 patients underwent colectomy after 3 years[15], 
whereas others reported a colectomy frequency after 5.5 years of 
42%[16]. After 7 years, colectomy frequencies of 58%[5], 65%[17], and 
88%[4] were reported.
 

Long term efficacy of infliximab
Long-term benefit of IFX in severe, steroid-refractory UC may 
be still questionable. A review of Panaccione et al[18] revealed 
randomized controlled trials, which examined the efficacy of IFX for 
the treatment of severe steroid-refractory UC. Although the initial 
results of the studies were controversial, IFX proved to reduce short 
and long-term colectomy rates among steroid-refractory UC patients. 
In the paper of Gustavsson et al, the benefit of rescue therapy with 
IFX in steroid-refractory acute UC was shown to remain after 3 
years. 50% of the patients receiving IFX vs 76% receiving placebo 
had colectomy after 3-year follow up in this study[19]. In the study 
of Kohn et al 15% of the enrolled patients with severe UC treated 
with IFX underwent colectomy within 2 months. Early colectomy 
rates were higher in patients receiving one IFX infusion, compared 
with those receiving two or more infusions. After a median time 
of 23 months 82.9% of the patients avoided late colectomy[20]. A 
retrospective study of 30 patients conducted at Oxford revealed that 
53% of the patients required colectomy and only 17% achieved 
steroid-free remission after a median follow-up of 13 months[21]. 
    It should be mentioned that IFX had a less pronounced effect in 
patients with more severe UC than in those with less severe UC in 
the Jarnerot study[3] and a detectable trough level of IFX was the 
strongest predictor of remission in the study of Seow et al[22].

Comparison between cyclosporine 
and infliximab
The first head to head comparison of iv CsA and iv IFX was 
performed by Laharie et al In this parallel, open-label, randomised, 
controlled trial the Groupe d’Etudes Therapeutiques des Affections 
Inflammatoires Digestives (GETAID) compared the efficacy of CsA 
and IFX in acute, severe UC not responding to intravenous steroid 
therapy a minimum of 0.8 mg/kg per day for at least 5 days[23]. None 
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of the patients had previously received rescue therapy. CsA and IFX 
were randomly given for 58 and 57 patients. Patients with a clinical 
response at day 7 were switched to oral 4 mg/kg CsA or received 2 
additional IFX infusions on days 14 and 42. Treatment failure was 
noticed in 60% of the patients given CsA compared with 54% given 
IFX. Rate of colectomy did not differ between the groups. Odds ratio 
for treatment failure with CsA relative to IFX was 1.4, compared 
with 1.3 without adjustment. The clinical activity determined by 
Lichtiger scores between day 0 and day 7 decreased faster in patients 
who received IFX vs CsA; this difference was significant on days 3 
and 4. The median time to clinical response was 5 days in the CsA 
group and 4 days in the IFX group. They concluded that CsA was not 
more effective than IFX in patients with acute severe UC refractory 
to intravenous steroids. The proportions of patients with serious 
adverse events were similar between the two groups. The high rate of 
treatment success with IFX was suggested to be due to a beneficial 
interaction between IFX and azathioprine in patients naive to both 
drugs. 
    In a retrospective review of inpatients with steroid-refractory 
UC the outcomes of 19-19 patients receiving CsA and IFX were 
examined[24]. At 12 months, colectomy rate was significantly higher 
in patients treated with CsA compared to IFX (68% for CsA, 37% 
for IFX, p=0.06), although CsA was used in a dose of 2 mg/kg and 
more patients received concomitant immunosuppressive drugs at the 
time of salvage therapy in the IFX-treated group. An Italian single 
center trial of 21 patients found no difference in 30-day remission 
rates achieved with IFX vs CsA, although, IFX was associated 
with more infective complications than CsA[25]. The observational 
study of Sjöberg[13] et al compared the efficacy of CsA and IFX as 
rescue therapies. Single IFX infusion proved to be more effective in 
preventing both early and late colectomy than CsA (93% vs 67% at 3 
months and 77% vs 57% at 12 months). The superiority of CsA was 
seen exclusively during the first 15 days. It should be noted that first 
attack of the disease was significantly more common in IFX treated 
patients, and we previously confirmed that subsequent colectomy rate 
was 2.5 times higher in patient not responding to the first iv steroid 
therapy[26]. However, the CsA cohort had more severe disease activity 
as judged on higher CRP value, lower hemoglobin concentration, 
and higher fulminant colitis index after 3-4 days of steroid therapy. 
Kornbluth found that CsA may be better in hyperacute cases since its 
therapeutic level is achieved within 24 hours and the response to IFX 
on day 7 is equal to those with CsA[27].  A recently published paper[28] 
prospectively compared the clinical outcomes in patients treated 
with CsA or IFX in 83 steroid-refractory acute, severe UC. Of those 
patients who received ≥72 h of CsA, 56% avoided colectomy at the 
time of discharge. However, colectomy free rate was 84% in patients 
receiving one IFX infusion (p=0.006). At 3 months, the colectomy-
free rate was 53% for CsA vs 76% for IFX (p=0.04), and 42% vs 
65% at 12 months (p=0.04).
    Although no specific factor has been identified to differentiate 
between the patients’ probably responding to CsA or IFX, 
hypalbuminaemia, superinfection with Clostridium difficile and 
deep colonic ulcerations are seems to be bad prognostic factors of 
responding to either CsA or IFX[27]. Data of Fabro’s review indicated 
that new-onset UC, shorter disease duration and more active disease 
are more frequent in non-responders to IFX therefore in these cases 
use of CsA is more beneficial than IFX[29].
    Burger et al revealed that short-term adverse events are higher in 
patients receiving IFX and that thiopurine refractory patients respond 
less well to CsA[30]. However, the recently published meta-analysis of 
Chang et al including the data of 321 patients demonstrated that the 
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rates of colectomy at 3 and 12 months, adverse drug reactions, and 
postoperative complications are equivalent when using IFX or CsA 
as a rescue therapy in acute, severe UC[31].
    The currently ongoing trial ’CONSTRUCT (COmparison of 
iNfliximab and ciclosporin in STeroid Resistant Ulcerative Colitis)’ 
with the main goals to determine the clinical and cost effectiveness 
of IFX and CsA in acute severe steroid resistant UC may help in the 
decision of the two therapeutic choice.

Switching between the two drugs
Shifting from CsA to IFX and vice versa after the failure of the other 
drug seems to be an obvious therapeutic method, although the risk 
of toxicity is supposed to increase in these cases. Deciding the order 
of the therapies should also be considered because of the different 
pharmacokinetic characteristics of the drugs. Only one study 
examined the outcomes of CsA and IFX treatment after the failure 
of the other drug in severe, steroid-refractory UC and achieved 
colectomy free remission in one third of the patients with the salvage 
therapy[32]. 
    Chaparro et al examined the efficacy and safety of IFX after CsA 
failure in patients with steroid refractory UC in a retrospective review. 
They found that after the first IFX infusion, 13% of the 47 patients 
achieved remission, and 74% partial response. Of the 35 patients who 
received the third IFX infusion, 60% achieved remission, and 37% 
partial response. 30% underwent colectomy. They concluded that IFX 
might avoid colectomy in two-thirds of patients with corticosteroid- 
refractory UC after failure of CsA. However, the rate of adverse 
events was 23%[33]. 
    Due to the potentially high rate of short- and long-term 
complications, second line medical therapy however should be 
considered very cautious.

Conclusion
The treatment of steroid-refractory UC has been a challenge for 
ages, and, despite the continuous therapeutic improvement, surgery 
still plays an important role in the management of these cases. 
About 30% of the UC patients do not respond to corticosteroids and 
require surgery or alternative medical therapy. Although CsA and 
IFX are similarly effective in patients with UC not responding to 
intravenous steroids, toxicity, lack of maintenance therapy and the 
need of regular monitoring requiring special centers limit the use of 
CsA and IFX seems to be more effective in less severe cases. Despite 
the relatively high number of patients requiring colectomy on long 
term follow-up, CsA still remains the most effective, accepted rescue 
therapeutic solution for acute UC and also enables to introduce 
immunomodulators for maintaining remission. After the uncertain 
initial results, IFX became a new and effective therapeutic option for 
rescue therapy in steroid refractory UC. However, less data exist on 
the use of IFX in case of acute steroid failure maybe because IFX 
has been available for fewer years for severe UC. It seems that CsA 
is better in hyperacute cases since its therapeutic level is achieved 
within 24 hours and the response to IFX on day 7 is equal to those 
with CsA. In case of hypocholesterolaemia using IFX is more 
beneficial than CsA to avoid seizures in the patients. New-onset UC, 
shorter disease duration and more active disease are seems to be 
predictors of non-responding to IFX therefore in these cases use of 
CsA is more beneficial than IFX.
    In conclusion, both CsA and IFX are possible and effective 
therapeutic choices in case of acute UC. CsA may be preferred in 
more severe cases and switching to IFX may be beneficial in case of 

non responders to CsA. Identifying biomarkers as predictors would 
also be helpful to find the most appropriate and individual therapy for 
the patients. 

Acknowledgement
This work was supported by OTKA Research Proposal PD 105948 
(PI: Klaudia Farkas) and TÁMOP-4.2.2.A-11/1/KONV-2012-0035, 
TÁMOP-4.2.2-A-11/1/KONV-2012 0052 TÁMOP-4.2.2.A-11/1/
KONV-2012-0073. 

CONFLICT OF INTERESTS
There are no conflicts of interest with regard to the present study.

REFERENCES 
1	 Hoentjen F, Sakuraba A, Hanauer S. Update on manage-

ment of ulcerative colitis. Curr Gastroenterol Rep, 2011; 13: 
475-485

2     Lichtiger S, Present DH, Kornbluth A, Gelernt I, Bauer J, 
Galler G, Michelassi F, Hanauer S. Cyclosporine in severe 
ulcerative colitis refractory to steroid therapy. N Engl J Med 
1994; 330: 1841–1845

3      Järnerot G, Hertervig E, Friis-Liby I, Blomquist L, Karlén P, 
Grännö C, Vilien M, Ström M, Danielsson A, Verbaan H, 
Hellström PM, Magnuson A, Curman B. Infliximab as res-
cue therapy in severe to moderately severe ulcerative colitis: 
a randomized, placebo-controlled study. Gastroenterology 
2005; 128: 1805–1811

4      Moskovitz DN, Van Assche G, Maenhout B, Arts J, Ferrante 
M, Vermeire S, Rutgeerts P. Incidence of colectomy during 
long term follow-up after cyclosporine induced remission 
of severe ulcerative colitis. Clin Gastroenterol Hepatol 2006; 4: 
760-765

5     Campbell S, Travis S, Jewell D. Cyclosporine use in acute ul-
cerative colitis: a long-term experience. Eur J Gastroenterol 
Hepatol 2005; : 79-84

6       Sands BE, Tremaine WJ, Sandborn WJ, Rutgeerts PJ, Hanau-
er SB, Mayer L, Targan SR, Podolsky DK. Infliximab in the 
treatment of severe, steroid-refractory ulcerative colitis: A 
pilot study. Inflamm Bowel Dis 2001; 7: 83-88

7      Probert CS, Hearing SD, Schreiber S, Kühbacher T, Ghosh S, 
Arnott ID, Forbes A. Infliximab in moderately severe glu-
cocorticoid resistant ulcerative colitis: A randomised con-
trolled trial. Gut 2003; 52: 998-1002

8      Rutgeerts P, Sandborn WJ, Feagan BG, Reinisch W, Olson A, 
Johanns J, Travers S, Rachmilewitz D, Hanauer SB, Lichten-
stein GR, de Villiers WJ, Present D, Sands BE, Colombel JF. 
Infliximab for induction and maintenance therapy for ulcer-
ative colitis. N Engl J Med, 2005; 353: 2462-2476

9      Mocciaro F, Renna S, Orlando A et al. Cyclosporine or inflix-
imab as rescue therapy in severe refractory ulcerative colitis: 
early and long-term data from a retrospective observational 
study. J Crohns Colitis 2012; 6: 681-686

10   Sharkey L, Bredin F, Nightingale A, Parkes M. The use of 
Cyclosporine A in acute steroid-refractory ulcerative colitis: 
long term outcomes. J Crohns Colitis 2011; 5: 91-94

11    Kobayashi T, Naganuma M, Okamoto S, Hisamatsu T, Inoue 
N, Ichikawa H, Takayama T, Saito R, Sujino T, Ogata H, 
Iwao Y, Hibi T. Rapid endoscopic improvement is impor-
tant for 1-year avoidance of colectomy but not for the long-
term prognosis in cyclosporine A treatment for ulcerative 
colitis. J Gastroenterol 2010; 45: 1129–1137

12   Cheifetz AS, Stern J, Garud S, Goldstein E, Malter L, Moss 
AC, Present DH. Cyclosporine is safe and effective in pa-
tients with severe ulcerative colitis. J Clin Gastroenterol 2011; 

1,346.indd   2359 2014-02-20   13:19:27



962© 2014 ACT. All rights reserved.

Farkas K et al. Cyclosporine in the biological era

45: 107–112
13   Sjöberg M, Walch A, Meshkat M, Gustavsson A, Järnerot 

G, Vogelsang H, Hertervig E, Novacek G, Friis-Liby I, 
Blomquist L, Angelberger S, Karlen P, Grännö C, Vilien M, 
Ström M, Verbaan H, Hellström PM, Dejaco C, Magnuson 
A, Halfvarson J, Reinisch W, Tysk C. Infliximab or cyclospo-
rine as rescue therapy in hospitalized patients with steroid-
refractory ulcerative colitis: A retrospective observational 
study. Inflamm Bowel Dis 2012; 18: 212–218

14    Walch A, Meshkat M, Vogelsang H, Novacek G, Dejaco C, 
Angelberger S, Mikulits A, Miehsler W, Gangl A, Reinisch W. 
Long-term outcome in patients with ulcerative colitis treated 
with intravenous cyclosporine A is determined by previous 
exposure to thiopurines. J Crohns Colitis 2010; 4: 398–404

15    Cacheux W, Seksik P, Lemann M, Marteau P, Nion-Larmu-
rier I, Afchain P, Daniel F, Beaugerie L, Cosnes J. Predictive 
factors of response to cyclosporine in steroid-refractory ul-
cerative colitis. Am J Gastroenterol 2008; 103: 637–642

16    Cohen RD, Stein R, Hanauer SB. Intravenous cyclosporin in 
ulcerative colitis: a five-year experience. Am J Gastroenterol 
1999; 94: 1587–1592

17   Actis GC, Fadda M, David E, Sapino A. Colectomy rate in 
steroid-refractory colitis initially responsive to cyclosporin: 
a long-term retrospective cohort study. BMC Gastroenterol 
2007; 7:13

18     Panaccione R, Fedorak RN, Aumais G, Bernard EJ, Bernstein 
CN, Bitton A, Croitoru K, Dieleman LA, Enns R, Feagan BG, 
Franchimont D, Greenberg GR, Griffiths AM, Marshall JK, 
Pare P, Patel S, Penner R, Render C, Seidman E, Steinhart 
AH. Review and clinical perspectives for the use of inflix-
imab in ulcerative colitis. Can J Gastroenterol 2008; 22: 261-
272

19   Gustavsson A, Järnerot G, Hertervig E, Friis-Liby I, 
Blomquist L, Karlén P, Grännö C, Vilien M, Ström M, Ver-
baan H, Hellström PM, Magnuson A, Halfvarson J, Tysk C. 
Clinical trial: colectomy after rescue therapy in ulcerative 
colitis – 3-year follow-up of the Swedish-Danish controlled 
infliximab study. Aliment Pharmacol Ther 2010; 32: 984–989

20   Kohn A, Daperno M, Armuzzi A, Cappello M, Biancone L, 
Orlando A, Viscido A, Annese V, Riegler G, Meucci G, Mar-
rollo M, Sostegni R, Gasbarrini A, Peralta S, Prantera C. 
Infliximab in severe ulcerative colitis: short-term results of 
different infusion regimens and long-term follow-up. Ali-
ment Pharmacol Ther 2007; 26: 747–756

21     Jakobovits SL, Jewell DP, Travis SP. Infliximab for the treat-
ment of ulcerative colitis: outcomes in Oxford from 2000 to 
2006. Aliment Pharmacol Ther 2007; 25: 1055–1060

22     Seow CH, Newman A, Irwin SP, et al. Trough serum inflix-
imab: a predictive factor of clinical outcome for infliximab 
treatment in acute ulcerative colitis. Gut 2010; 59: 49–54

23    Laharie D, Bourreille A, Branche J, Allez M, Bouhnik Y, 
Filippi J, Zerbib F, Savoye G, Nachury M, Moreau J, Delch-
ier JC, Cosnes J, Ricart E, Dewit O, Lopez-Sanroman A, 
Dupas JL, Carbonnel F, Bommelaer G, Coffin B, Roblin X, 

Van Assche G, Esteve M, Färkkilä M, Gisbert JP, Marteau P, 
Nahon S, de Vos M, Franchimont D, Mary JY, Colombel JF, 
Lémann M; Groupe d’Etudes Thérapeutiques des Affections 
Inflammatoires Digestives. Ciclosporin versus infliximab in 
patients with severe ulcerative colitis refractory to intrave-
nous steroids: a parallel, open-label randomised controlled 
trial. The Lancet 2012; 380: 1909-1915

24    Dean KE, Hikaka J, Huakau JT Walmsley RS. Infliximab or 
cyclosporine for acute severe ulcerative colitis: A retrospec-
tive analysis. J Gastroenterol Hepatol 2012; 27: 487-492

25    Bossa F, Caruso N, Accadia L, et al. P127 - Oral cyclosporin 
vs infliximab in patients with severe ulcerative colitis refrac-
tory to iv steroids. Preliminary data of a controlled, ran-
domized study. J Crohns Colitis 2009; 3: 61–70

26   Molnar T, Farkas K, Nyari T Szepes Z, Nagy F, Wittmann T. 
Response to first intravenous steroid therapy determines the 
subsequent risk of colectomy in ulcerative colitis patients. J 
Gastrointestin Liver Dis 2011; 20: 359-363

27   Kornbluth A. Cyclosporine versus infliximab for the treat-
ment of severe ulcerative colitis. Gastroenterology & Hepatol-
ogy 2011; 7: 677-679

28    Croft A, Walsh A, Doecke J, Cooley R, Howlett M, Radford-
Smith G. Outcomes of salvage therapy for steroid-refractory 
acute severe ulcerative colitis: ciclosporin vs. infliximab. Ali-
ment Phramacol Ther 2013, epub ahead of print

29     Fabro M, Szabo H, Terrosu G, Avellini C, Tabuso M, Fiorino 
G, Sorrentino D. Acute severe colitis: Infliximab and/or Cy-
closporine? Current Drug Targets 2011; 12: 1448-1453

30    Burger DC, Travis S. Colon salvage therapy for acute severe 
colitis: cyclosporine or infliximab? Current Opinion in Gastro-
enterology 2011, 27: 358–362

31   Chang KO, Burke JP, Coffey JC. Infliximab versus cyclospo-
rine as rescue therapy in acute severe steroid-refractory 
ulcerative colitis: a systematic review and meta-analysis. Int 
J Colorectal Dis 2013; 28: 287–293

32   Maser EA, Deconda D, Lichtiger S, Ullman T, Present DH, 
Kornbluth A. Cyclosporine and infliximab as rescue thera-
pyfor each other in patients with steroid-refractory ulcer-
ative colitis. Clin Gastroenterol and Hepatol 2008; 6: 1112-1116

33   Chaparro M, Burgueño P, Iglesias E, Panés J, Muñoz F, 
Bastida G, Castro L, Jiménez C, Mendoza JL, Barreiro-
de Acosta M, Senent SG, Gomollón F, Calvet X, García-
Planella E, Gómez M, Hernández V, Hinojosa J, Mañosa 
M, Nyssen OP, Gisbert JP. Infliximab salvage therapy after 
failure of ciclosporin in corticosteroid-refractory ulcerative 
colitis: a multicentre study. Aliment Pharmacol Ther 2012; 
35: 275–283

Peer reviewers: Luis Rodrigo, Professor, Department of 
Gastroenterology, University Hospital Central of Asturias, 
c/ Celestino Villamil s. nº, 33.006. Oviedo. Spain; Francesco 
Luzza, Professor, Dipartment of Medicina Sperimentale e 
Clinica, University of Catanzaro “Magna Graecia”, Viale 
Europa, Campus di Germaneto, 88100 Catanzaro, Italy.

1,346.indd   2360 2014-02-20   13:19:28


