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Abstract
AIM: To evaluate clinical response to initial corticosteroid (CS) treatment in Chinese ulcerative colitis patients (UC) and identify predictors of clinical response.

METHODS: Four hundred and twenty-three UC patients who were initially treated with oral or intravenous CS from 2007 to 2011 were retrospectively reviewed at eight inflammatory bowel disease centers in China, and 101 consecutive cases with one-year follow-up were analyzed further for clinical response and predictors. Short-term outcomes within one month were classified as primary response and primary non-response. Long-term outcomes within one year were classified as prolonged CS response, CS dependence and secondary non-response. CS refractoriness included primary and secondary non-response. Multivariate analyses were performed to identify predictors associated with clinical response.

RESULTS: Within one month, 95.0% and 5.0% of the cases were classified into primary response and non-response, respectively. Within one year, 41.6% of cases were assessed as prolonged CS response, while 49.5% as CS dependence and 4.0% as secondary non-response. The rate of CS refractoriness was 8.9%, while the cumulative rate of surgery was 6.9% within one year. After multivariate analysis of all the variables, tenesmus was found to be a negative predictor of CS dependence (OR = 0.336; 95%CI: 0.147-0.768; P = 0.013) and weight loss as a predictor of CS refractoriness (OR = 5.662; 95%CI: 1.111-28.857; P = 0.040). After one-month treatment, sustained high Sutherland score (≥ 6) also predicted CS dependence (OR = 2.347; 95%CI: 0.935-5.890; P = 0.014).

CONCLUSION: Tenesmus was a negative predictor of CS dependence, while weight loss and sustained high Sutherland score were strongly associated with poor CS response.

Key words: Clinical response; Predictor; Corticosteroid; Ulcerative colitis

Core tip: This is the first large-scale study across mainland China to evaluate clinical response to initial corticosteroid (CS) treatment in ulcerative colitis (UC) and identify predictors of clinical response, although recent studies have focused on the treatment outcomes of new drugs for UC. CS therapy continues to one of the most effective treatments in active UC. In view of the great difference between yellow and white races in CS response, and the lack of large-scale, systematic CS studies in yellow-race UC patients, this study was meaningful in understanding the efficacy of and risk factors for initial CS treatment in yellow-race UC patients.
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INTRODUCTION
Ulcerative colitis (UC) is a form of chronic inflammatory bowel disease (IBD) whose incidence is steadily on the rise in China during the last two decades[1-3]. The disease is clinically characterized by bloody diarrhea, abdominal pain, mucous stool and extra-intestinal manifestations[4]. As it relapses frequently, the current treatment strategies are aimed at controlling acute exacerbation and maintaining long-term remission. 5-aminosalicylates (5-ASA) or sulfasalazine (SASP) is effective for mild to moderate disease[5,6], while high-dose oral or intravenous corticosteroid (CS) is required for moderate to severe disease or when 5-ASA or SASP proves ineffective[7,8]. After inducing primary remission, CS should be tampered over several months. Actually, not all patients can reach primary remission or subsequent prolonged response. It has been reported that genetic factors may be involved in the clinical efficacy of CS[9-12]. As a result, CS dependence and CS refractoriness indicate the requirement of more aggressive therapy, such as immunosuppressors (e.g., azathioprine, 6-mercathioprine, methotrexate)[13,14], anti-tumor necrosis factor monoclonal antibody (infliximab and adalimumab)[15,16] and even total or partial colectomy[17]. Therefore, predicting individual CS response can help adjust the therapeutic schedule in time and prevent the disease from deterioration. In this study, we conducted a retrospective survey of all UC cases treated with systematic CS in eight IBD centers in China, aiming to identify the factors predicting clinical response to initial CS treatment among Chinese UC cases.

MATERIALS AND METHODS
Study population and data extraction

All hospitalized cases which had been diagnosed with UC according to the suggested guidelines for diagnosis of IBD in 2012[18] were reviewed in the eight IBD centers in China, which satisfied the following requirements: (1) the medical center was university hospital or grade A territory hospital; (2) diagnostic facilities for high-quality endoscopy, radiology and pathology were available; and (3) the center was part of a health system that offered universal cover for primary and specialist services with an established system for referral from primary to secondary care. This study was approved by the ethics committee of Zhongnan Hospital of Wuhan University.

After excluding the cases which had a history of CS use, 431 UC cases initially treated with oral or intravenous CS from 2007 to 2011 were included, among which 101 consecutively hospitalized cases were analyzed further. A UC case report form (CRF) was designed to collect primary data about the demographic, clinical, diagnostic and therapeutic characteristics before initial use of CS (M0) and 1 mo (M1), 3 mo (M3), 6 mo (M6), and 12 mo (M12) after the start of CS.

Clinical phenotype and severity

According to the Montreal classification, UC was categorized by disease extent into proctitis (E1), left-sided colitis (E2) and extensive colitis (E3). Disease severity was assessed by Sutherland score which was based on clinical and endoscopic characteristics. The range of 3-5 points was considered mild, while 6-10 points moderate and 11-12 points severe.

Assessment of clinical efficacy

Patients were initially treated with oral CS (prednisone 40-60 mg/d or equivalent) or intravenous CS (hydro​cortisone 200-400 mg/d or equivalent). After clinical alleviation, CS tapered off within 3-4 mo. Short-term clinical efficacy was classified into two categories according to clinical symptoms within one month after the start of CS[19]: primary response (an obvious improvement in bowel movements, bloody stool and abdominal pain, without fever, weight loss or other systemic symptoms) and primary non-response (no improvement in clinical symptoms). After primary response, long-term clinical efficacy was reclassified into several categories according to subsequent follow-up within one year[19]: prolonged response (after the end of CS therapy, maintenance of remission still lasted at least one month), CS dependence (relapse at dose reduction or within one month after the end of CS therapy; or CS could not discontinue after administration for more than 3-4 mo), secondary non-response (primary remission was achieved, but then CS became ineffective), and CS refractoriness (including primary and secondary CS non-response).

Statistical analysis

Statistical analyses were performed with IBM SPSS Statistics V21.0. All the factors that might predict subsequent clinical efficacy of CS were subjected to univariate analysis. Variables were compared using 2 test or Fisher’s exact test. Logistic regression analysis was carried out using the variables whose P-values were less than 0.1 in univariate analysis. Differences were considered significant when the P-value in multivariate analysis was less than 0.05. 95%CI was estimated for all parameters.

RESULTS

Patient characteristics

One hundred and one consecutive cases (47.5% female vs 52.5% male) were analyzed, of whom the majority had an age of more than 30, a disease duration of less than 5 years and a relapse frequency of less than 3 per year (Table 1). Eight (7.9%) cases had a history of intestinal surgery, including cholecystectomy in 1 case, appendectomy in 2, partial colectomy in 3, partial proctectomy in 1, sigmoid fistula operation in 1, and rectum fistula operation in 1. According to the Montreal classification, the disease was categorized by disease extent as proctitis (15.3%), left-sided colitis (15.3%) and extensive colitis (69.4%), while based on the Sutherland score, the disease were categorized by disease activity as mild (5.0%), moderate (47.5%) and severe (47.5%).

The predominant manifestations were diarrhea (100%), abdominal pain (87.1%), bloody stool (85.1%), mucus (78.2%), tenesmus (44.6%), weight loss (41.6%), fever (30.7%), tachycardia (> 90/min) (31.0%) and abdominal distention (17.8%) (Table 1). Of all the cases, 15 (13.9%) had extra-intestinal manifestations, including arthritis or arthralgia in 8 cases, and oral ulcer in 6 cases. Table 1 shows the clinical characteristics of the patients before CS treatment.
Anemia (hemoglobin < 12.0 mg/dL) occurred in 71.3% of cases, low or high leukocyte count in 41.6%, and high erythrocyte sediment rate (ESR; > 15 mm/h) in 60.4% (Table 1). The albumin level was below 3.5 mg/dL in 58.4% of cases, and hypokalemia existed in 34.7% of cases.

Before initial administration of CS, the main drugs available for the 101 cases were 5-ASA or SASP and azathioprine (AZA) or 6-mercathioprine (6-MP). Subsequently, all the cases received CS orally or intravenously. After the start of CS treatment, 83.1% of cases chose 5-ASA/SASP as auxiliary medication, while 22.7% for AZA/6-MP, and 2.0% for infliximab. Approximately 18.8% of the cases received a com​bined therapy, mainly the combination of 5-ASA/SASP and AZA/6-MP (Table 1).

Short-term response (within one month)

Of the 101 cases, 96 (95.0%) reached primary response within one month, while 5 (5.0%) had primary non-response, among whom 3 underwent surgery later (Figure 1).
Long-term response (within one year)

After primary response, 42 (41.6%) maintained prolonged CS response, but 50 (49.5%) became CS dependent and 4 (4.0%) lost response to CS. All the 4 cases of secondary non-response underwent surgery later. The rate of CS refractoriness (including primary and secondary CS non-response) was 8.9%, and the cumulative risk of surgery was 6.9% within one year.

Predictors of clinical response

After univariate and multivariate analyses of all the variables, tenesmus was found to be negatively related with CS dependence (OR = 0.336; 95%CI: 0.147-0.768; P = 0.013) (Table 2), and weight loss was positively associated with CS refractoriness (OR = 5.662; 95%CI: 1.111-28.857; P = 0.040) (Table 3). At one month after initial CS administration, sustained high Sutherland score (≥ 6) was a risk factor for CS dependence (OR = 2.347; 95%CI: 0.935-5.890; P = 0.014) (Table 4).

DISCUSSION
This was a large-scale study in which a retrospective and consecutive analysis of hospitalized UC patients with initial CS therapy across mainland China was performed. There have been several studies about predictors of clinical response to CS, but few reported the response to CS in Chinese cohorts, especially those who were treated with CS for the first time.

Considering the influences of potential selection bias, the findings of our study were still generally consistent with those of other studies, especially those by Chen et al[20] and Chow et al[21], which were based on all and partial UC cases who received the first course of CS therapy in Guangzhou and Hong Kong of China (Table 5). The short-term and long-term responses to CS in Chinese IBD patients might be concluded from the high similarity between our nationwide study and the regional studies by Chen et al[20] and Chow et al[21]. A study by Jeon et al[22] on Korea cases showed higher non-response and surgery rates, which may be due to the fact that the included cases were more severe (active moderate to severe UC patients who received intravenous CS after failure of oral CS therapy), since severity had been shown to be a predictor of poor outcome after CS therapy[23,24].

There were obvious differences between our study and the studies by Faubion et al[25] and Ho et al[17], which reported much higher non-response and surgery rates in American cases from 1970 to 1993 and in UK patients from 1998 to 2003. This may be due to the lack of timely diagnosis and aggressive medication (immunomodulators and biological agents) in the early stages. The genetic susceptibility to CS between yellow and white races might also play a role. A study by Tung et al[26] on pediatric patients showed a higher rate of prolonged response and a lower rate of dependency, but the surgery rate was much higher, which indicates that the prognosis and response to CS between adults and pediatrics may be different. Further studies are needed to clarify this issue.

Compared with our study in which all the cases took initial CS treatment, not all the cases in the study by Chow et al[21] took systematic CS therapy for the first time. However, the two studies shared similar CS response rates, suggesting that initial requirement of CS played no significant role in clinical efficacy. Previous studies[27-29] have suggested that CS down-regulated the expression of CS receptor (CR), but its levels increased after finishing CS treatment. Therefore, within a long interval between two consecutive CS treatments, the density of CR could return to baseline, which would not affect the next CS therapy. This might explain the similarity between our study and that by Chow et al[21].

No previous studies reported the negative relationship between tenesmus and CS dependence (Table 2). As tenesmus was a typical symptom of inflammation and its existence reflected the predominance of distal inflammation, it was thought to be easily controlled by anti-inflammatory agents, especially daily enemas. After further analysis, it was found that compared with the cases without tenesmus, the ones with tenesmus had a much higher ESR before CS therapy (36.9 mm/h vs 27.1 mm/h) and a slightly lower ESR at one month (20.5 mm/h vs 22.0 mm/h). On the other hand, before therapy, 63.6% cases with tenesmus had a high Sutherland score of more than 10, while 50% cases without tenesmus reached that level. After 30 d of CS therapy, among the cases with tenesmus at baseline, only 22.9% had a Sutherland score of more than 6, while the score was more than 6 in 51.3% cases which had no tenesmus at baseline. In a study by Tong et al[30], composite sophora colon-soluble capsules in treating UC had a tendency to improve tenesmus (P = 0.056), but no changes were found in improving other symptoms. In a study by Patz et al[31], 9 of 10 patients with refractory distal UC had a clinical remission after short-chain fatty acid enemas, as reflected by a decrease in degree of tenesmus (1.6 vs 0.3, P < 0.05) and bleeding (2.2 vs 1.2, P < 0.05) and by global self-assessment. This also indicated that UC cases with tenesmus was relatively easy to reach symptom alleviation after medical therapy.

In our study, the cases with weight loss at diag​nosis tended to respond less to the subsequent CS treatment (Table 3). Similarly, in the study by Chow et al[21], the univariate P-values were less than 0.05 both in predicting CS dependency of ulcerative colitis and CS refractoriness of Crohn’s disease, despite the multivariate P-value of more than 0.05. Moreover, Chow et al[21] reported anemia as a predictor of CS refractoriness, which was not verified by the study by Chen et al[20] and our study. In the study of Korean cohort by Jeon et al[22], anemia was predictive of CS non-response on 14 d, but it was not applicable at 1 mo, 3 mo and 1 year (P = 0.02, 0.247, 0.057). Other studies reported other variables, such as extensive colitis[32] and the score[33], as predictors of poor CS response including CS dependence, CS refractoriness and/or surgery. Given the tremendous discrepancy in different studies, large-scale prospective studies using the same evaluation criteria are needed to identify the variables in predicting CS refractoriness.

After one month of CS treatment, a higher pro​portion of CS dependent cases still suffered from a high Sutherland score (≥ 6), suggesting Sutherland score as another risk predictor for CS dependence (Table 4). In previous studies, few captured makers of disease activity such as CDAI and Sutherland score for correlation analysis. Before the start of CS, most cases suffered from moderate to severe disease, which narrowed the disparity in Sutherland score. After one month of CS therapy, we found that a sustained high Sutherland score (≥ 6) was predictive of CS dependence. Yoon et al[34] found that partial Mayo score was a predictive factor of CS dependence in CS-naïve UC cases, while Turner et al[35] reported the PUCAI which was calculated on day 3 and day 5 of steroid therapy could identify patients requiring salvage therapy. In all, as a comprehensive index, Sutherland score was a better predictor of CS dependence than single factors.

Besides, auxiliary meditation played no statistically influential role in CS response, which might be attributed to the low rates of immunosuppressants and infliximab (22.8% and 2.0%) and the irregular medication in this study. A large prospective study should be designed to assess the role of immunosuppressants and infliximab in Chinese UC patients after CS treatment.

Several limitations existed in our study. First, our study was a retrospective study, and the results needed to be confirmed by prospective studies. Second, it was not a population-based study, and the incidence of initial CS treatment in Chinese cohorts was unknown. Third, the majority of the study cases were diagnosed by endoscopy before CS administration, but few underwent a second endoscopy examination in the follow-up after the start of CS. The relationship between mucosal healing and CS efficacy was still unknown. Last but not least, the simple size was relatively small.

In conclusion, among moderate to severe Chinese UC cases with initial CS treatment, primary response and non-response occurred in 95.0% and 5.0% within one month. Prolonged CS response, CS dependence and secondary non-response existed in 41.6%, 49.5% and 4.0% of cases within one year. The cumulative rate of surgery was 6.9% within one year. Tenesmus negatively predicted CS dependence and weight loss predicted CS refractoriness. After one month of CS treatment, sustained high Sutherland score (≥ 6) was another risk factor for predicting CS dependence.

COMMENTS

Background

Despite the medication of new drugs (such as infliximab and adalimumab), corticosteroids (CS) are still widely used for moderate to severe ulcerative colitis (UC), but clinical response and its predictors have not been systematically evaluated to date in Chinese cohorts, especially among those with CS treatment for the first time.
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Tenesmus was found to be a negative predictor of CS dependence and weight loss as a predictor of CS refractoriness within one year. After one-month treatment, sustained high Sutherland score (≥ 6) also predicted CS dependence.

Innovations and breakthroughs
This was the first large-scale retrospective study of hospitalized UC patients with initial CS therapy across mainland China. There have been several studies about predictors of clinical response to CS, but few reported the response to CS in Chinese cohorts, especially among those who were treated with CS for the first time. After statistical analysis of the patients’ demographic, laboratory, clinical characteristics and auxiliary medication, tenesmus was found to be negatively associated with CS dependence. Previous studies ignored this symptom and the predictive role in clinical response.

Applications

This study identified the predictors of poor CS response, which could help digestive physicians adopt more aggressive treatment early among the patients with risk factors to avoid subsequent poor CS response.

Peer-review

This paper describes the results of a Chinese multicenter study evaluating the effectiveness of steroid therapy in patients with moderate to severe ulcerative colitis and investigating predictive factors for effectiveness and the development of steroid dependence after 1 year of treatment. It is therefore very interesting. Many studies have reported the treatment outcomes of new drugs for ulcerative colitis. Recently, however, few studies have examined outcomes of steroid therapy. Steroid preparations continue to be used for the treatment of active ulcerative colitis throughout the world. Because this paper focuses on the efficacy of steroid therapy and the development of steroid dependence, the most important problem associated with steroid therapy, it is considered very meaningful.
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Figure 1  Clinical efficacy in 101 ulcerative colitis cases within one year after initial administration of corticosteroid.
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Table 1  Demographic, clinical, laboratory characteristics and auxiliary medication in 101 ulcerative colitis cases before initial administration of corticosteroid  n (%)


�
Prolonged response�
Dependence�
Refractoriness�
Total�
�
Cases�
42�
50�
9�
101�
�
Female�
24 (57.1)�
22 (44.0)�
2 (22.8)�
  48 (47.5)�
�
Age (≥ 30 yr)�
39 (92.8)�
41 (82.0)�
6 (66.7)�
  85 (84.2)�
�
Disease duration (≥ 5 yr)�
12 (29.3)�
15 (31.9)�
2 (22.2)�
  29 (33.3)�
�
Relapse frequency (> 3/yr)�
2 (5.9)�
4 (9.3)�
0�
  6 (7.0)�
�
Previous colectomy�
4 (9.5)�
3 (6.0)�
1 (11.1)�
  8 (7.9)�
�
UC location�
�
�
�
�
�
   Proctitis�
  7 (17.5)�
  6 (12.2)�
2 (22.2)�
  15 (15.3)�
�
   Left-side colitis�
  5 (12.5)�
  9 (18.4)�
1 (11.1)�
  15 (15.3)�
�
   Extensive colitis�
28 (70.0)�
34 (69.4)�
6 (66.7)�
  68 (69.4)�
�
Sutherland score �
�
�
�
�
�
   Mild (3-5)�
2 (4.8)�
2 (4.0)�
1 (11.1)�
  5 (5.0)�
�
   Moderate (6-10)�
21 (50.0)�
25 (50.0)�
2 (22.2)�
  48 (47.5)�
�
   Severe (11-12)�
19 (45.2)�
23 (46.0)�
6 (66.7)�
  48 (47.5)�
�
Heart rate (≥ 90/min)�
  8 (19.5)�
18 (36.0)�
5 (55.6)�
  31 (31.0)�
�
Diarrhea (≤ 6/d)�
14 (33.3)�
25 (50.0)�
4 (44.4)�
  43 (42.6)�
�
Bloody stool�
34 (80.1)�
44 (88.0)�
8 (88.9)�
  86 (85.1)�
�
Mucus�
34 (81.0)�
39 (78.0)�
6 (66.7)�
  79 (78.2)�
�
Tenesmus�
25 (59.5)�
16 (32.0)�
4 (44.4)�
  45 (44.6)�
�
Abdominal pain�
34 (81.0)�
47 (94.0)�
  9 (100.0)�
  90 (89.1)�
�
Abdominal distention�
  6 (14.3)�
  8 (16.0)�
4 (44.4)�
  18 (17.8)�
�
Weight loss�
17 (40.5)�
18 (36.0)�
7 (77.8)�
  42 (41.6)�
�
Fever�
13 (31.0)�
13 (26.0)�
5 (55.6)�
  31 (30.7)�
�
Extra-intestinal manifestation�
  6 (14.3)�
  7 (14.0)�
2 (22.2)�
  15 (14.9)�
�
Hemoglobin (< 12.0 mg/dL)�
32 (76.2)�
31 (62.0)�
  9 (100.0)�
  72 (71.3)�
�
Leukocyte (4-10 × 109/L)�
21 (50.0)�
29 (58.0)�
  9 (100.0)�
  59 (58.4)�
�
Neutrophil (50%-70%)�
20 (47.6)�
28 (56.0)�
6 (66.7)�
  54 (53.5)�
�
Platelet (> 300 × 1012/L)�
26 (61.9)�
26 (52.0)�
4 (44.4)�
  56 (55.4)�
�
Albumin (< 3.5 mg/dL)�
27 (64.3)�
27 (54.0)�
5 (55.6)�
  59 (58.4)�
�
K+ (< 3.5 mmol/L)�
16 (15.8)�
16 (32.0)�
3 (33.3)�
  35 (34.7)�
�
ESR (> 15 mm/h)�
27 (64.3)�
27 (54.0)�
7 (77.8)�
  61 (60.4)�
�
Auxiliary medication�
�
�
�
�
�
   None�
2 (4.8)�
  7 (14.0)�
1 (11.1)�
10 (9.9)�
�
   Only SASP or 5-ASA (A)�
32 (76.2)�
29 (58.0)�
5 (55.6)�
  66 (65.3)�
�
   Only immunosuppressant (B)�
1 (2.4)�
4 (8.0)�
1 (11.1)�
  6 (5.9)�
�
   Only infliximab (C)�
0�
0�
0�
0�
�
   A + B�
  6 (14.3)�
  9 (18.0)�
2 (22.2)�
  17 (16.8)�
�
   A + C�
1 (2.4)�
1 (2.0)�
0�
  2 (2.0)�
�
The demographic, clinical and laboratory characteristic were displayed respectively according to the cohorts of different corticosteroid response. The auxiliary medication after the start of corticosteroid treatment was also displayed. UC: Ulcerative colitis; ESR: Erythrocyte sediment rate; 5-ASA: 5-aminosalicylates; SASP: Sulfasalazine.





Table 2  Logistic regression analysis of risk factors for corticosteroid dependence before start of corticosteroid


�
P value1�
OR (95%CI)�
�
�
Univariate�
Multivariate�
�
�
Tenesmus�
0.012�
0.013�
0.336 (0.147-0.768)�
�
Anemia�
0.041�
0.338�
0.576 (0.233-1.422)�
�
Hypokalemic (< 3.0 mmol/L)�
0.065�
0.060�
0.121 (0.014-1.028)�
�
Diarrhea (> 6/d)�
0.135�
�
�
�
ESR (> 15 mm/h)�
0.193�
�
�
�
Weight loss�
0.260�
�
�
�
Tachycardia (≥ 90/min) �
0.280�
�
�
�
Hypoproteinemia (< 3.5 mg/dL)�
0.373�
�
�
�
1Data with univariate P < 0.5 are not displayed. All the variables were statistically analyzed. In univariate analysis, tenesmus and anemia before start of corticosteroid treatment were related with corticosteroid dependence (P = 0.012, 0.041). All the variables with P < 0.100 were further analyzed by logistic regression. After multivariate analysis, tenesmus at baseline was found to be associated with corticosteroid dependence (OR = 0.336, 95%CI: 0.147-0.768; P = 0.013). ESR: Erythrocyte sediment rate.





Table 3  Logistic regression analysis of risk factors for corticosteroid refractoriness before start of corticosteroid


�
P value1�
OR (95%CI)�
�
�
Univariate�
Multivariate�
�
�
Weight loss�
0.051�
0.040�
5.662 (1.111-28.857)�
�
Abdominal distention�
0.086�
0.251�
2.436 (0.601-9.882)�
�
Fever�
0.188�
�
�
�
Tachycardia (≥ 90/min)�
0.196�
�
�
�
Age (< 30 yr)�
0.253�
�
�
�
ESR (> 15 mm/h)�
0.277�
�
�
�
Sutherland score (≥ 11)�
0.392�
�
�
�
1Data with univariate P < 0.5 are not displayed. All the variables were statistically analyzed. In univariate analysis, no variables were related with corticosteroid refractoriness. All the variables with P < 0.100 were further analyzed by logistic regression. After multivariate analysis, weight loss at baseline was found to be associated with corticosteroid refractoriness (OR = 5.662; 95%CI: 1.111-28.857; P = 0.040). ESR: Erythrocyte sediment rate.





Table 4  Logistic regression analysis of risk factors for corticosteroid dependence at one month after start of corticosteroid


�
P value1�
OR (95%CI)�
�
�
Univariate�
Multivariate�
�
�
Sutherland score (≥ 6)�
0.037�
0.014�
2.347 (0.935-5.890)�
�
Abnormal neutrophil%�
0.016�
0.107�
0.425 (0.168-1.075)�
�
Weight loss�
0.021�
0.336�
2.400 (0.839-6.866)�
�
Mucus�
0.096�
�
�
�
Diarrhea (> 6/d)�
0.136�
�
�
�
Hypokalemic (< 3.5 mmol/L)�
0.176�
�
�
�
ESR (> 15 mm/h)�
0.186�
�
�
�
Bloody stool�
0.343�
�
�
�
1Data with univariate P < 0.5 are not displayed. All the variables were statistically analyzed. In univariate analysis, Sutherland score (≥ 6), abnormal neutrophil% and weight loss after one month of corticosteroid treatment were related with corticosteroid dependence (P = 0.037, 0.016, 0.021). All the variables with P < 0.100 were further analyzed by logistic regression. After multivariate analysis, sustained high Sutherland score (≥ 6) after one-month treatment was found to be associated with corticosteroid dependence (OR = 2.347; 95%CI: 0.935-5.890; P = 0.014).





Table 5  Different studies for ulcerative colitis cases with initial corticosteroid treatment


�
Current study�
Chen et al[20]�
Chow et al[21]�
Faubion et al[25]�
Tung et al[26]�
Jeon et al[22]�
Ho et al[17]�
�
Area�
Mainland China�
Guangzhou�
Hong Kong�
Olmsted�
Olmsted�
Korea�
UK�
�
�
�
(China)�
(China)�
(USA)�
(USA)�
�
�
�
Cases, n�
101�
81�
95�
63�
14 (≤ 19 yr)�
67.0�
86�
�
Date�
2007-2011�
2002-2010�
1985-2007�
1970-1993�
1940-2001�
1996-2010�
1998-2003�
�
Study type�
Multi-center�
Single-center�
Single-center�
Population-based�
Population-based�
Single-center�
Single-center�
�
Within 1 mo, %�
�
�
�
�
�
�
�
�
   Response�
95�
  97.5�
93.7�
84�
79�
78.5�
82�
�
   Non-response�
  5�
   2.5�
  6.3�
16�
21�
19.7�
25�
�
Within 1 yr, %�
�
�
�
�
�
�
�
�
   Pronged response�
41.6�
 67.1�
46.3�
49�
57�
46.3�
55�
�
   CS dependence�
49.5�
 32.9�
47.4�
22�
14�
42.6�
17�
�
   Surgery�
  6.9�
0�
  7.4�
29�
29�
16.0�
21�
�
Part of the cases had previous use of corticosteroids. Different studies were conducted in different areas, dates and cohorts to evaluate corticosteroid response in ulcerative colitis according to the similar classification of corticosteroid response. CS: Corticosteroid.
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