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Abstract
Background & Aims. A severe flare-up develops 

in approximately 15% of patients with ulcerative colitis 
(UC). It is questionable whether the response to the first 
parenteral corticosteroid therapy decreases the risk for 
colectomy. Our aim was to evaluate the association between 
long-term colectomy rate and the efficacy of steroids in the 
first few days of the therapy and to assess other predictive 
factors for colectomy in our patients hospitalized because 
of the first severe attack of UC. Patients and methods. 
The records of the first hospitalization of a total of 183 UC 
patients with severe exacerbation were reviewed. Every 
patient had received parenteral corticosteroid treatment. 
Colectomy was performed in refractory UC or in the case of 
intolerable side-effects of the rescue therapy. We compared 
different laboratory and clinical parameters between patients 
undergoing colectomy and those who avoided surgery. 
Results. Clinical response to steroid therapy was achieved 
in 110 of the 183 patients with acute severe UC; 14.5% 
of steroid responder patients were operated on during the 
follow-up period. 39.7% of patients in the steroid-refractory 
group required  either urgent or late colectomy. The overall 
colectomy rate was 24.6%. Unresponsiveness to intravenous 
steroid therapy, anemia, and the need for blood transfusion 
proved to be the major predictors for colectomy. Conclusion. 
The colectomy rate was 2.5 times higher in our patients with 
acute severe UC not responding to the intensive steroid 
therapy, suggesting that the response to the therapy of the 
first 3-5 days of hospitalization may determine the long-term 
outcome and colectomy rate in UC.
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Introduction
A severe flare-up requiring hospitalization and intravenous 

steroid therapy develops in approximately 15% of patients 
with ulcerative colitis (UC) at least once during the course 
of the disease. The introduction of corticosteroids in the 
1950s in the treatment of inflammatory bowel diseases 
decreased the mortality rate of UC from 20-30% to 2% 
with a colectomy rate of about 30% [1]. According to the 
ECCO guidelines, second-line treatment with cyclosporine, 
infliximab or tacrolimus should be considered before surgery 
after 3 days of ineffective steroid therapy [2].

Identification of factors predisposing to colectomy has 
become more important in the past years. The retrospective 
study recently published by Hefti et al [3] revealed a 
colectomy rate of 4.5% for active UC without dysplasia or 
malignancy at a median of 18.2 years of disease duration, 
and found increased inflammation on colonic biopsy and 
corticosteroid use as significant predictors for a colectomy. 
Ananthakrishnan et al revealed medical hospitalization for 
the management of disease activity to be an independent 
predictor of the need for colectomy [4]. 

Bojic et al [5] examined the long-term outcome of the 
patients participating in the Travis’ study [6] making a 
complete response (CR - had 3 non-bloody stools/day on 
day 7 of the index admission after intensive therapy) or an 
incomplete response (IR - all others who avoided colectomy 
on that admission) to medical therapy for severe UC. They 
found that IRs had a 3-fold higher risk of colectomy than 
CRs and had a 50% chance of colectomy within a year and 
70% within 5 years. The maximum duration of remission in 
CRs was almost 5 times longer than in IRs.

The outcome of the hospitalization for acute exacerbation 
of UC for the first time – most importantly the response to 
corticosteroid treatment – may significantly influence the 
long-term outcome of the disease, e.g. the risk of colectomy 
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in subsequent years. It is also questionable whether the earlier 
hospital admission and intensive steroid therapy decrease the 
need for subsequent colectomy.

The aim of this study was to evaluate the long-term 
colectomy rate and to determine predictive factors for 
colectomy in our patients hospitalized for the first time 
because of a severe flare-up of UC, depending on the 
response to intravenous steroid therapy.

Patients and methods
The records of the first hospitalization of a total of 183 

UC patients (95 females, 88 males; mean age at the diagnosis 
33.2 years, range 12-69) admitted between 1998 and 2005 
to our tertiary clinic because of severe exacerbation of UC 
requiring parenteral corticosteroid therapy were reviewed 
in our retrospective analysis. Disease activity was defined 
according to modified Truelove and Witts criteria [7] and 
Mayo score [8]. The average follow-up period after the 
hospitalization was 4.4 years (1.1-10 years). The inpatient 
therapy was carried out according to the ECCO statement 
5F [2]. All patients with severe flare-up were treated with 
1mg/kg intravenous methylprednisolone for subsequent 5-7 
days combined with topical therapy; antibiotics and blood 
transfusion if required. In most of the cases (39.3% of the 
patients), calcineurin inhibitor - and infliximab in the rest 
- was used as a second-line rescue medication. Intravenous 
cyclosporine treatment was administered for 5 days followed 
by oral treatment with a cyclosporine dose of 2-4 mg/kg. 
Infliximab was administered in the dose of 5 mg/kg. None of 
the patients received parenteral corticosteroid, cyclosporine 
or infliximab therapy before the first severe exacerbation. 
Patients who improved were shifted to oral steroids, which 
were gradually tapered, and azathioprine was initiated as 
maintenance therapy. Azathioprine was given in a dose of 
1-2 mg/kg in the majority of the patients. Early colectomy 
was performed in patients who did not respond either to 
corticosteroid or to rescue therapy in the first three months. 
Patients who failed to remain in remission after responding 
to rescue therapy underwent late colectomy.

We compared laboratory parameters (C-reactive 
protein [CRP] level, erythrocyte sedimentation rate [ESR], 
hematocrit, hemoglobin level, serum iron level, leukocyte 
and platelet count), gender, disease duration, smoking habits, 
the extent of the disease, the body mass index (BMI) and the 
need for transfusion between patients undergoing colectomy 
and those who avoided surgery in order to find predictive 
factors for colectomy in our patients receiving steroid therapy 
for the first time.

Statistical analysis
SPSS15.0 (SPSS Inc, Chicago, IL) was used for the 

statistical analysis. Data were analyzed using Pearson’s chi-
square test, Fischer’s exact test, one-sided Fischer’s exact 
test. Variables were tested for normality using Shapiro Wilk’s 
W test. Association between the response to steroid therapy or 
colectomy rates and clinical/laboratory variables was tested 
using logistic regression analysis. Colectomy-free survival 

was assessed using the Kaplan-Meier method. Results are 
expressed as odds ratio (OR) with 95% confidence intervals 
(95% CI). P<0.05 was considered statistically significant.

Results
Clinical and demographic characteristics are detailed 

in Table I. 

Table I. Clinical and demographic data of patients with acute, severe  
ulcerative colitis

Ulcerative colitis  
patients (n=183)

Mean age (years) 44.4 (17-78)

Mean age at the diagnosis (years) 33.2 (12-69)

Mean disease duration (years) 11.1 (0.6-43)

Gender (female/male) 95/88

Mean disease activity (by modified Truelove 
and Witts criteria (number of patients)

- Mild activity 9

- Moderate activity 107

- Severe activity 67

Extent of UC

- Extensive 111

- Left-sided 71

- Proctitis 1

Smokers/non smokers at the hospitalization 17/158

Presence of extraintestinal manifestations 93

Management during disease course

- Aminosalicylates 183

- Oral corticosteroids 171

- Thiopurines 138

- Topical therapy 29

Clinical response to steroid therapy was achieved in 110 
of the 183 patients with acute severe UC, while 73 of the 
183 patients did not respond to the steroids; the frequency 
of steroid refractory attack was 39.9%. All of these patients 
received cyclosporine as rescue therapy. The median duration 
of cyclosporine therapy was 8.4 months. 

Low hematocrit (p=0.001), haemoglobin (p=0.006)) 
and serum iron level (p=0.03), blood transfusion (p=0.001) 
and abnormal ESR (p=0.025) were more frequent in non-
responder patients compared to those who had remission 
after intravenous steroid therapy. Predictive factors for no 
response to intensive steroid therapy in acute, severe UC 
are detailed in Table II. 

Table II. Predictive factors for no response to intensive steroid 
therapy in acute, severe UC

Odds ratio CI: 95% p value

Serum iron level < 6.6 µmol/l 2.02 1.07-3.81 0.03

ESR > 20 mm/h 2.43 1.12-5.3 0.025

Hemoglobin < 118 g/l 2.45 1.3-4.63 0.006

Hematocrit < 36% 3.03 1.59-5.79 0.001

Need for blood transfusion 5.02 1.87-13.5 0.001
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Sixteen of the 110 (14.5%) steroid responder patients 
were operated on during the follow-up period. Cyclosporine 
was initially effective in 57 patients. Seventeen of the 57 
patients lost their response to cyclosporine after a 3-month 
treatment period and received infliximab. A total of 112 
infusions were administered (mean number of infusions are 
5.6 infusions/patient). Out of these, 4 had to be operated on. 
Cyclosporine also failed and colectomy was performed in an 
additional 15.8% (9/57) of the responders during the follow 
up. Overall, 29 of the 73 (39.7%) patients in the steroid-
refractory group needed either early (16 patients because 
of ineffective rescue medication) or late (13 patients due to 
reactivation of UC or intolerable side effects) colectomy. 
Steroid-refractory disease was shown to increase the rate of 
not only acute but also delayed colectomy (OR 3.69, 95%, 
CI: 1.69-8.11, p=0.001). Figure 1 shows the outcome of the 
first parenteral corticosteroid therapy in acute, severe UC. 
The overall colectomy rate was 24.6% (45/183 patients) 
with a mean of 10 years after the diagnosis of UC in our 
academic centre. The mean disease duration at the first 
relapse of UC was 6.2 (0-30) years in patients undergoing 
colectomy and 8.2 (0-42) years in those who avoided 
surgery. The clinical and demographic characteristics of 
patients who underwent colectomy are outlined in Table III. 
73.3% of the colectomized patients underwent ileal pouch 
anal anastomosis (IPAA) procedure, 11 patients needed 
definitive ileostomy and in one case, ileorectal anastomosis 
was requested by the patient.  

We also evaluated the predictive factors for colectomy 
in the same cohort of UC patients with acute attacks. Our 
results showed that extensive disease, low hematocrit level 
and the need for blood transfusion were significantly more 
common in patients who  required to be operated on than in 
those responding to the steroid and/or rescue therapy. Lower 
BMI was also associated with an increased risk of colectomy. 

Predictors for colectomy with odds ratios are summarized in 
Table IV. Kaplan-Meier plot and log rank analysis showed 
significantly longer colectomy-free survival in patients 
responding to steroid therapy (p=0.038) (Fig. 2). 

Discussion
Intravenous steroids have been the mainstay of treatment 

in severe UC since 1955 [9]. During the clinical course of 

Fig 1. Flow chart of the outcome of the first parenteral corticosteroid therapy in acute, 
severe UC.

Table III. Clinical and demographic data of UC patients who 
underwent colectomy

Patients (n=45)

Mean age (years) 44.4 (20-78)

Mean age at the diagnosis (years) 31.2 (12-60)

Disease duration at the time of 
colectomy (years)

10.0 (0-40)

Gender (female/male) 28/17

Extent of UC (number of patients)

- Extensive 36

- Left-sided 9

- Proctitis 0

Smokers 6

Type of surgery

- IPAA 33

- Permanent ileostomy 11

- Ileorectal anastomosis 1

Management before colectomy

- Aminosalicylates 25

- Thiopurines 40

- Cyclosporine 29

- Infliximab 6

- Topical therapy 20
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UC, 15% of the patients require hospitalization because 
of severe flare-up, 30-40% of who undergo a colectomy 
due to steroid failure. The pathophysiological basis for 
corticosteroid failure is still unknown. A recent study in 
children with acute severe UC did not reveal a correlation 
in the glucocorticoid bio-assay between responder and non-
responder patients and supposed that the bioavailability, type, 
and dosing of intravenous steroids are not associated with 
response or failure to the drug [10].

An Italian survey by Daperno et al of 115 patients with 
severe UC noted early response to intensive steroid treatment 
in 57% of the acute episodes and 24 patients required 
colectomy in spite of the second-line therapy [11]. They 
found that slow steroid responders showed lower albumin 
levels, higher cumulative dose of glucocorticosteroids in 
the year prior to admission and higher age compared to 
early responders. In the multivariate analysis of the study 
performed by Bernal et al [12], only blood in stool and more 
than six motions per day after 3 days of treatment were 
independent predictive factors of steroid refractoriness, 
and it was concluded that a clinical evaluation 3 days after 
starting systemic steroids seems to be the best tool to assess 
short-term prognosis. Randall et al [13] showed that the only 
preoperative factor associated with postoperative morbidity 
was the interval between admission and surgery, highlighting 
the danger of delayed surgery in acute UC. 

A meta-regression [14] of the response to corticosteroids 
in severe UC published in 2007 revealed a 29.2% colectomy 
rate remaining stable during the past 30 years. The short-
term success rate of cyclosporine therapy was 51%. Disease 

Fig 2. Colectomy-free survival in patients responding to steroid 
therapy.

extent, stool frequency, temperature, heart rate, C-reactive 
protein, albumin, and radiological assessment were shown to 
predict medical therapy failure [14]. However, none of these 
studies examined the effect of the early intensive steroid 
therapy on the outcome of severe UC.

In the present study we examined the long-term outcome 
of the first parenteral corticosteroid therapy in patients with 
acute, severe UC during a 7-year period. The limitation of 
our study is the retrospective cohort design; however, the 
information from medical records was fairly complete and 
none of the previous studies examined the effect of the 
steroid therapy at the first flare-up of UC on the subsequent 
course of the disease. We found an overall colectomy 
rate of 24.6%, which is only slightly lower than in the 
above-mentioned meta-regression [14]. Response to early 
parenteral corticosteroid therapy was affected by anemia, 
the need for blood transfusion and the frequency of previous 
hospitalizations.  

Conclusions
As our data have revealed, the colectomy rate is 2.5 

times higher in patients not responding to the initial steroid 
push therapy, which may determine both the early and late 
outcome and colectomy rate of acute, severe UC. 

The fact that almost 40% of patients initially responding 
to second-line rescue therapy have been operated on in the 
subsequent years suggests that our rescue medications have 
only temporary beneficial effect and remission maintained 
by azathioprine does not prevent surgery in more than one 
third of the cases in the absence of an initial response to 
intensive steroid therapy. 
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