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Abstract

BACKGROUND

Endoscopic evaluation in diagnosing and managing ulcerative colitis (UC) is
becoming increasingly important. Several endoscopic scoring systems have been
established, including the Ulcerative Colitis Endoscopic Index of Severity (UCEIS)
score and Mayo Endoscopic Subscore (MES). Furthermore, the Toronto Inflam-
matory Bowel Disease Global Endoscopic Reporting (TIGER) score for UC has
recently been proposed; however, its clinical value remains unclear.

AIM
To investigate the clinical value of the TIGER score in UC by comparing it with
the UCEIS score and MES.

METHODS

This retrospective study included 166 patients with UC who underwent total
colonoscopy between January 2017 and March 2023 at the Affiliated Hospital of
Qingdao University (Qingdao, China). We retrospectively analysed endoscopic
scores, laboratory and clinical data, treatment, and readmissions within 1 year.
Spearman’s rank correlation coefficient, receiver operating characteristic curve,
and univariate and multivariable logistic regression analyses were performed
using IBM SPSS Statistics for Windows, version 26.0 (IBM Corp., Armonk, NY,
United States) and GraphPad Prism version 9.0.0 for Windows (GraphPad
Software, Boston, Massachusetts, United States).
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RESULTS

The TIGER score significantly correlated with the UCEIS score and MES (r = 0.721, 0.626, both P < 0.001), showed
good differentiating values for clinical severity among mild, moderate, and severe UC [8 (4-112.75) vs 210
(109-219) vs 328 (219-426), all P < 0.001], and exhibited predictive value in diagnosing patients with severe UC
[area under the curve (AUC) = 0.897, P < 0.001]. Additionally, the TIGER (r = 0.639, 0,551, 0.488, 0.376, all P < 0.001)
and UCEIS scores (r = 0.622, 0,540, 0.494, and 0.375, all P < 0.001) showed stronger correlations with laboratory and
clinical parameters, including C-reactive protein, erythrocyte sedimentation rate, length of hospitalisation, and
hospitalisation costs, than MES (r = 0.509, 0,351, 0.339, and 0.270, all P < 0.001). The TIGER score showed the best
predictability for patients' recent advanced treatment, including systemic corticosteroids, biologics, or
immunomodulators (AUC = 0.848, P < 0.001) and 1-year readmission (AUC = 0.700, P < 0.001) compared with the
UCEIS score (AUC = 0.762, P < 0.001; 0.627, P < 0.05) and MES (AUC = 0.684, P < 0.001; 0.578, P = 0.132).
Furthermore, a TIGER score of > 317 was identified as an independent risk factor for advanced UC treatment (P =
0.011).

CONCLUSION
The TIGER score may be superior to the UCIES score and MES in improving the accuracy of clinical disease
severity assessment, guiding therapeutic decision-making, and predicting short-term prognosis.

Key Words: Ulcerative colitis; Toronto Inflammatory Bowel Disease Global Endoscopic Reporting score; Ulcerative Colitis
Endoscopic Index of Severity; Mayo Endoscopic Subscore; Endoscopy; Severity

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The manuscript introduces the clinical value of the Toronto Inflammatory Bowel Disease Global Endoscopic
Reporting (TIGER) score for ulcerative colitis (UC). Our study, for the first time, validated that the TIGER score accurately
reflects disease activity and is significantly correlated with laboratory parameters in patients with UC. We also defined
TIGER score thresholds for upgraded treatment and 1-year readmission, providing treatment strategies and personalised
disease management for patients with UC.
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INTRODUCTION

Ulcerative colitis (UC) is a multifactorial disease that is characterised by continuous mucosal inflammation of the colon
and rectum with an increasing incidence, resulting in a high-cost burden worldwide[1,2]. Endoscopy is the principal
technique for visualising lesions in the intestinal mucosa and is regarded as the gold standard for evaluating mucosal
inflammation[3]. It can reflect endoscopic disease activity and plays a vital role in assessing therapeutic effects, colorectal
cancer surveillance, and UC management[4-6]. These data indicate that the endoscopic score, as a concretisation of
endoscopic evaluation, may be a prognostic indicator in UC[7,8]. Several endoscopic scoring systems have been
developed, including the Ulcerative Colitis Endoscopic Index of Severity (UCEIS) score and Mayo Endoscopic Subscore
(MES), which are commonly used in clinics and trials[9,10]. The UCEIS score, proposed by Travis et al[9] in 2012, ranges
between 0 and 8, with higher scores indicating increased endoscopic severity, whereas the MES, created by Schroeder et al
[10] in 1987, categorises severity into a 4-point scoring grade where patients with normal or inactive, mild, moderate, or
severe disease are given scores of 0, 1, 2, or 3, respectively. Recently, the extent of mucosal inflammation has been
emphasised, and the controversy on the accuracy of the UCEIS score and MES has arisen since both tools provide final
scores aimed only at the most severely inflamed segment without highlighting the number of segments exhibiting
moderate-to-severe inflammation[11,12]. Endoscopic scores focusing only on the severity during the medical treatment
may be flawed because of the presence of segmental remission[13,14]. Therefore, attempts have been made in the past 10
years to assess disease extent and score the entire colonic mucosa[15,16]. In 2022, Zittan et al[17] proposed a reliable and
useful endoscopic score, the Toronto Inflammatory Bowel Disease Global Endoscopic Reporting (TIGER) score. The
TIGER score, constructed for both UC and Crohn’s disease, can accurately and comprehensively evaluate the disease
severity in all colonic segments and optimise treatment strategies in patients with UC[17].

However, whether the TIGER score has better clinical value than the UCEIS score and MES remains unclear. Therefore,
this study aimed to analyse the clinical value of the TIGER score in UC by comparing its relationship with disease
severity, predictive potential of treatment options, and prognosis with those of the UCEIS score and MES.
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MATERIALS AND METHODS
Study design and patients

This retrospective study included 166 patients aged 18-75 years with a confirmed diagnosis of UC who were initially
admitted to the Affiliated Hospital of Qingdao University (Qingdao, China) between January 2017 and March 2023. The
following were the exclusion criteria: (1) Patients who did not undergo a colonoscopy, those with inadequate bowel
preparation, or those with difficulty in undergoing a full colonoscopy, including the terminal ileum; and (2) presence of
comorbidities, such as gastrointestinal neoplasia, infectious bowel disease, previous colorectal surgery, severe cardiac or
pulmonary disease, and haemopathy. Figure 1 presents the selection process of the patients.

This study was conducted in accordance with the principle of the Declaration of Helsinki (World Medical Association,
2013) and was approved by the Ethics Committee of the Affiliated Hospital of Qingdao University (Approval number:
QYFY WZLL 28085). Additionally, the Ethics Committee of the Affiliated Hospital of Qingdao University waived the
requirement for written informed consent due to this study’s retrospective design.

Clinical and laboratory parameters

Demographic and clinical data, including age, sex, body mass index (BMI), symptoms (abdominal pain, diarrhoea, bloody
stool, and fever), disease duration, medical history, assessment of disease severity, treatment programs, length of hospit-
alisation, hospitalisation costs, and baseline endoscopy results, were collected. Laboratory data, including C-reactive
protein (CRP) level, erythrocyte sedimentation rate (ESR), white blood cell (WBC) count, neutrophil (NE) count,
lymphocyte (LYM) count, platelet (PLT) count, haemoglobin (Hb) level, albumin (Alb) level, urea nitrogen (BUN) level,
uric acid level, and creatinine (Cr) level, were also collected. Based on the Montreal classification system, the extent of UC
was classified into three types as follows: Proctitis, left-sided colitis, and extensive colitis defined as E1, E2, and E3,
respectively[18]. Furthermore, disease severity in patients with UC was assessed using the Truelove and Witts Severity
Index[19].

Endoscopic scores

Colonoscopy images were read independently by two experienced gastroenterologists (Ding XL and Liu AL) who were
blinded to the clinical information of the patients, and the TIGER score, UCEIS score, and MES were calculated. When the
results were inconsistent, a third senior physician (Tian ZB) confirmed the diagnosis and made the final decision. The
TIGER score of each segment was evaluated by summing the following five items: General mucosal appearance, ulcer/
erosion size, percentage of ulcer/erosion surface area, percentage of affected surface area per segment, and degree of
narrowing[17]. Segments with a TIGER score of > 5, which represent moderate-to-severe endoscopic disease activity,
received an additional 100 points[17,20]. The total TIGER score was the sum of the five segmental scores (terminal ileum,
ascending, transverse, descending colon, and rectum), and the first digit implied the number of moderate-to-severe
endoscopic active segments[17]. The UCEIS score was determined using the following three descriptors with a total score
ranging from 0 to 8: Erosion and ulcers, bleeding, and vascular pattern[9]. Furthermore, the MES was scored between 0
and 3 according to the following parameters: Erythema, vascular pattern, bleeding, friability, and ulcerations[10].

Statistical analysis

Statistical analyses and the construction of charts were performed using IBM SPSS Statistics for Windows, version 26.0
(IBM Corp., Armonk, NY, United States) and GraphPad Prism version 9.0.0 for Windows (GraphPad Software, Boston,
Massachusetts, United States), respectively. Quantitative variables with a normal distribution were presented as mean (+
SD), while those with a non-normal distribution were presented as median [interquartile range (IQR)]. Qualitative
variables were presented as numbers (percentages). The correlations between the TIGER score and the UCEIS score, MES,
and laboratory and clinical parameters were tested using Spearman’s rank correlation coefficient (r). For continuous
variables, the two-sample f-tests or Mann-Whitney U test was performed to compare two groups, and the ANOVA or
Kruskal-Wallis H test was used to compare multiple groups, as appropriate. For categorical variables, the chi-square test
was used for the univariate analysis. Multivariable logistic regression analysis was used to identify independent risk
factors. Furthermore, we used the area under the curve (AUC) of the receiver operating characteristic (ROC) curve to
compare the discrimination abilities across different scoring systems. Two-sided hypothesis tests were considered, and
statistical significance was set at P < 0.05.

RESULTS

Baseline characteristics of patients with UC

Overall, 166 patients were selected in this study. Notably, 98 (59%) males and 68 (41%) females were included, with a
mean age of 42.29 + 12.05 years. The patients with UC were categorised into mildly, moderately, and severely active
groups comprising 44 (26.5%), 51 (30.7%), and 71 (42.8%) patients, respectively, according to Truelove and Witts Severity
Index[19]. The median TIGER score, UCEIS score, and MES were 214, 5, and 3, respectively. Furthermore, 161 (97.0%), 40
(24.1%),18 (10.8%), 3 (1.8%), 2 (1.2%), 2 (1.2%), and 1 (0.6%) patients received 5-aminosalicylates (5-ASAs) orally or
rectally, used systemic corticosteroids, were treated with biologics (including infliximab or vedolizumab), used
immunomodulators, received tofacitinib, used thalidomide, and underwent colorectal surgery, respectively (Table 1).
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Characteristics

Values (n = 166)

Gender, 1 (%)
Male
Female
Age (yr)
BMI (kg/m?)
Duration (mo)
Montreal classification, 7 (%)
E1 = proctitis
E2 = left-sided colitis

E3 = extensive colitis

Truelove and Witts Severity Index, 1 (%)

Mild
Moderate
Severe
Total TIGER score
UCEIS score
MES
Treatment, 1 (%)
5-ASAs
Systemic corticosteroids
IEX
VDZ
Immunomodulators
Tofacitinib
Thalidomide
Colectomy
Length of hospitalization (d)
Hospitalisation costs (CNY)
Readmission within 1 yr, n (%)
CRP (mg/L)
ESR (mm/60 min)
WBC (x 10°/L)
NE (x 10°/L)
LYM (x 10°/L)
PLT (x 10°/L)
Hb (g/L)
Alb (g/1)
BUN (mmol/L)
UA (umol/L)

Cr (umol/L)

98 (59.0)

68 (41.0)
422941205
2249 +3.47

36.0 (12.0, 96.0)

21 (12.7)
47 (28.3)

98 (59.0)

44 (26.5)

51 (30.7)

71 (42.8)

214 (109, 324)
5(3,6)

3@23)

161 (97.0)

40 (24.1)

8 (4.8)

10 (6)

3(18)

2(12)

2(1.2)

1(0.6)

7.00 (4.75-10.00)
9088.11 (6788.40-12500.72)
48 (33.8)

3.58 (1.44-9.96)

10 (6-18)

6.95 (5.53-8.62)

429 (3.03-5.59)

1.81 (1.45-2.27)
273.50 (216.75-365.50)
127.00 (104.75-143.00)
42.65 (37.50-54.10)
3.96 (3.01-5.02)
29639 +103.49

57.50 (49.00-69.00)
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BMI: Body mass index; TIGER: Toronto Inflammatory Bowel Disease Global Endoscopic Reporting; UCEIS: Ulcerative Colitis Endoscopic Index of Severity;
MES: Mayo Endoscopic Subscore; 5-ASAs: 5-Aminosalicylates; IFX: Infliximab; VDZ: Vedolizumab; CRP: C-reactive protein; CNY: Chinese Yuan; ESR:
Erythrocyte sedimentation rate; WBC: White blood cell; NE: Neutrophil count; LYM: Lymphocyte count; PLT: Platelet count; Hb: Haemoglobin; Alb:
Albumin; BUN: Urea nitrogen; UA: Uric acid; Cr: Creatinine.

262 patients
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Figure 1 Selection process of the patients.

Correlations among the TIGER score, UCEIS score, and MES

The TIGER score was strongly correlated with the UCEIS score (r = 0.721, P < 0.001) and moderately correlated with MES
(r=0.626, P < 0.001). Additionally, a moderate correlation was observed between the UCEIS score and MES (r = 0.681, P <
0.001).

Comparison of the endoscopic scores in different clinical severities

Using the Truelove and Witts Severity Index[19], the performance of the three endoscopic scoring systems in patients
with different clinical severities was evaluated. Significant differences were observed in the three endoscopic scoring
systems among patients with different disease severities (all P < 0.001). Comparison within each group revealed that both
the TIGER and UCEIS scores showed significant distinctions from each other [median (IQR): 8 (4-112.75) vs 210 (109-219)
vs 328 (219-426), all P < 0.001; 3 (2-4) vs 4 (4-5) vs 6 (5-6), all P < 0.001], although no significant difference was found in
the MES between moderate and severe disease severities (P > 0.05) (Figure 2).

Comparison of the diagnostic value of the endoscopic scores for patients with severe UC

To evaluate the diagnostic performance of the three endoscopic scoring systems for severe UC, assessed using the
Truelove and Witts Severity Index[19], the patients were further categorised into mild-to-moderate (1 = 95) and severe (n
= 71) groups, and the diagnostic value was analysed using the ROC curve. The results revealed that the TIGER score
exhibited superior diagnostic performance, with an AUC, sensitivity, specificity, and cut-off value of 0.897, 80.3%, 83.2%,
and 217.5, respectively (P < 0.001), demonstrating a good diagnostic capability for severe UC. The UCEIS score ranked
second, with an AUC, sensitivity, specificity, and cut-off value of 0.839, 81.7%, 72.6%, and 4.5, respectively (P < 0.001),
whereas the MES exhibited relatively poor accuracy for diagnosing severe patients with UC, showing an AUC,
sensitivity, specificity, and cut-off value of 0.727, 74.6%, 67.4%, and 2.5, respectively (P < 0.001) (Figure 3).

Correlations between the three endoscopic scores and laboratory/clinical parameters

The three scoring systems were positively correlated with CRP level, ESR, WBC count, NE count, PLT count, length of
hospitalisation, and hospitalisation costs (all P < 0.001) but were negatively correlated with Hb, Alb, and BUN levels (all P
<0.001). Furthermore, the correlations between the TIGER score and CRP level, ESR, WBC count, NE count, PLT count,
Alb level, and BUN level (r = 0.639, 0.551, 0.387, 0.458, 0.429, -0.422, and -0.320, all P < 0.001) were higher than those
between MES and the respective parameters (r = 0.509, 0.351, 0.268, 0.310, 0.248, -0.278, and -0.251, all P < 0.001).
However, the correlation between the TIGER score and Hb level was lower than that of the UCEIS score but higher than
the MES (all P < 0.001). The correlations between the TIGER score and CRP level, ESR, length of hospitalisation, and
hospitalisation costs were similar to those of the UCEIS score (all P < 0.001) and higher than those of the MES (all P <
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Figure 2 Comparisons of endoscopic scores among the mild (n = 44), moderate (n = 51), and severe (n = 71) patients. A: Comparison of
Toronto Inflammatory Bowel Disease Global Endoscopic Reporting score among different severities of ulcerative colitis (UC); B: Comparison of Ulcerative Colitis
Endoscopic Index of Severity score among different severities of UC; C: Comparison of Mayo Endoscopic Subscore among different severities of UC. 2P < 0.0001; °P
< 0.001; NS: Not significance; TIGER: Toronto Inflammatory Bowel Disease Global Endoscopic Reporting; UCEIS: Ulcerative Colitis Endoscopic Index of Severity;
MES: Mayo Endoscopic Subscore.
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Figure 3 Comparison of the diagnostic value of endoscopic scores for patients with severe ulcerative colitis. A: The diagnostic value of
Toronto Inflammatory Bowel Disease Global Endoscopic Reporting score for severe patients; B: The diagnostic value of Ulcerative Colitis Endoscopic Index of
Severity score for severe patients; C: The diagnostic value of Mayo Endoscopic Subscore for severe patients. AUC: Area under the curve.

0.001). No correlations were observed among BMI, disease duration, LYM count, or Cr level in any of the three scoring
systems (all P > 0.05) (Table 2).

The relationship between the endoscopic scores and advanced treatment

Overall, 113 (68.1%) and 53 (31.9%) patients received 5-ASAs alone and advanced treatment during this admission or
within 1 month of discharge, respectively, classifying them into the 5-ASAs-alone and advanced treatment groups,
respectively. Advanced treatments included systemic corticosteroids, biologics, immunomodulators, thalidomide, and
surgery. Notably, patients in the advanced treatment group demonstrated significantly higher TIGER score [median
(IQR): 328 (220.5-426) vs 116 (8.5-218); Z = -7.210, P < 0.0001], UCEIS score [median (IQR): 6 (4-6) vs 4 (3-5); Z = -5.543, P
<0.0001], and MES [median (IQR): 3 (2-3) vs 2 (2-3); Z =-4.272, P < 0.0001], as shown in Figure 4A-C.

ROC analysis was performed in patients with UC to compare the predictive capability for advanced treatment. The
TIGER score had an AUC of 0.848 with a sensitivity, specificity, and cut-off value of 69.8%, 86.7%, and 317, respectively (P
< 0.001), showing the best predictive potential for treatment escalation. The UCEIS score had an AUC of 0.762, with a
sensitivity, specificity, and cut-off value of 60.4%, 83.2%, and 5.5, respectively (P < 0.001), indicating a moderate
predictive capability. Furthermore, the AUC of the MES was 0.684 with a sensitivity, specificity, and cut-off value of
73.6%, 60.2%, and 2.5, respectively (P < 0.001), indicating lower predictive potential than the TIGER and UCEIS scores for
advanced therapies (Figure 4D-F).

Based on the ROC curves (Figure 4D-F), we selected the TIGER score, UCEIS score, and MES of 317, 5.5, and 2.5,
respectively, as the cut-off values and patients were classified into the low- and high-score groups. The TIGER score,
UCEIS score, MES, extent of UC, CRP level, Hb level, and Truelove and Witts Index exhibited significant differences
between the 5-ASAs-alone and advanced treatment groups (all P < 0.001; Table 3). Furthermore, the TIGER score of > 317
[odds ratio (OR): 3.891; 95% confidence interval (95%CI): 1.360-11.136; P = 0.011) and extent of E3 (OR: 6.488; 95%CI:
1.617-26.027; P = 0.008) were the significant risk factors for treatment escalation (Table 4).
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Table 2 Correlations between three endoscopic scores and laboratory/clinical parameters

TIGER score UCEIS score MES
Parameters Spearman coefficient Spearman coefficient Spea.rn.1an
P value P value coefficient P value
(n n
(r

BMI = 0.146 - 0.035 = 0.191
Duration - 0.660 - 0.604 - 0.814
CRP 0.639 <0.001 0.622 <0.001 0.509 <0.001
ESR 0.551 <0.001 0.540 <0.001 0.351 <0.001
WBC 0.387 <0.001 0.319 <0.001 0.268 <0.001
NE 0.458 <0.001 0.369 <0.001 0.310 <0.001
LYM - 0.349 s 0.823 - 0.790
PLT 0.429 <0.001 0.395 <0.001 0.248 <0.001
Hb -0.353 <0.001 -0.388 <0.001 -0.245 0.001
Alb -0.422 <0.001 -0.306 <0.001 0278 <0.001
BUN -0.320 <0.001 0.295 <0.001 -0.251 0.001
UA - 0.233 -0.164 0.035 = 0.510
Cr = 0.305 - 0.399 = 0.144
Stay 0.488 <0.001 0.494 <0.001 0.339 <0.001
Costs 0.376 <0.001 0.375 <0.001 0.270 <0.001

BMI: Body mass index; TIGER: Toronto Inflammatory Bowel Disease Global Endoscopic Reporting; UCEIS: Ulcerative Colitis Endoscopic Index of Severity;
MES: Mayo Endoscopic Subscore; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; WBC: White blood cell; NE: Neutrophil count; LYM:
Lymphocyte count; PLT: Platelet count; Hb: Haemoglobin; Alb: Albumin; BUN: Urea nitrogen; UA: Uric acid; Cr: Creatinine.

Relationship between the endoscopic scores and 1-year readmission

A 1-year follow-up was conducted on 142 patients to investigate the relationship between the endoscopic scores and 1-
year readmission (Figure 1). Notably, 142 patients were classified into the non-readmission (1 = 94) and readmission (n =
48) groups to compare the predictive value of the assessed endoscopic scoring systems for readmission within 1 year.
Mann-Whitney test results revealed that the readmission group had a higher TIGER [median (IQR): 319.5 (210-425.75) vs
210 (106-222.5); Z = -3.889, P < 0.001] and UCEIS [median (IQR): 5 (4-6) vs 4 (3-6); Z = -2.529, P = 0.011] scores than the
non-readmission group, whereas no significant difference was observed in the MES [median (IQR): 3 (2-3) vs 2(2-3); Z = -
1.701, P = 0.089] between the two groups (Figure 5A-C).

ROC curves were drawn to compare the predictive value of the scoring systems for readmission within 1 year
(Figure 5D-F). The AUC of the TIGER score was 0.700, indicating a sensitivity, specificity, and cut-off value of 60.4%,
73.4%, and 220.5, respectively (P < 0.001), demonstrating a predictive capability for readmission. The AUC of the UCEIS
score was 0.627, with a sensitivity, specificity, and cut-off value of 43.8%, 74.5%, and 5.5, respectively (P < 0.05), exhibiting
inferior predictive ability for readmission. Conversely, MES showed no significant predictive value compared with the
two endoscopic scores mentioned above, with an AUC of 0.578 (P = 0.132).

DISCUSSION

In this study, we compared the clinical utility of the TIGER score, UCEIS score, and MES and identified their roles in
predicting disease burden and short-term clinical outcomes.

The three indices consistently reflected endoscopic findings, and the TIGER score strongly and moderately correlated
with the UCEIS score and MES, respectively. Xu et al[20] indicated that the TIGER score correlated with the UCEIS score
and MES, with correlation coefficients of 0.6193 and 0.4527, respectively, similar to our results. These findings
demonstrate a better correlation between the TIGER and UCEIS scores, which we attribute to the better definition and
grading of the descriptors in the two scoring systems, such as more detailed scoring criteria for erosions and ulcers[21].

Furthermore, using the Truelove and Witts Severity Index[19], we discovered that the TIGER and UCEIS scores could
distinguish between the different UC severities. Notably, the TIGER score demonstrated optimal diagnostic performance
for severe UC. This superior performance may be because the TIGER score assesses total bowel segments and considers
both inflammation and the extent of UC, whereas the UCEIS score and MES exclude the extent of UC. Interestingly, the
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Table 3 Univariable analysis of risk factors for the advanced treatment, n (%)

Variables 5-ASAs-alone group (n=113) Advanced treatment group (n = 53) P value

Age 0373
<40yr 45 (39.8) 25 (47.2)
240 yr 68 (60.2) 28 (52.8)

Sex 0.054
Male 61 (54.0) 37 (69.8)
Female 52 (46.0) 16 (30.2)

Extent <0.001
El or E2 65 (57.5) 3(5.7)
E3 48 (42.5) 50 (94.3)

CRP <0.001
<5mg/L 85 (75.2) 14 (26.4)
>5mg/L 28 (24.8) 39 (73.6)

Hb <0.001
>110 g/L 94 (83.2) 26 (49.1)
<110 g/L 19 (16.8) 27 (50.9)

Truelove and Witts index <0.001
Mild or moderate 84 (74.3) 11 (20.8)
Severe 29 (25.7) 42 (79.2)

TIGER score <0.001
<317 98 (86.7) 16 (30.2)
>317 15 (13.3) 37 (69.8)

UCEIS score <0.001
<6 94 (83.2) 21 (39.6)
26 19 (16.8) 32 (60.4)

MES <0.001
<2 68 (60.2) 14 (26.4)
>2 45 (39.8) 39 (73.6)

TIGER: Toronto Inflammatory Bowel Disease Global Endoscopic Reporting; UCEIS: Ulcerative Colitis Endoscopic Index of Severity; MES: Mayo
Endoscopic Subscore; 5-ASAs: 5-Aminosalicylates; CRP: C-reactive protein; Hb: Haemoglobin.

extent is one of the dimensions used to evaluate endoscopic severity and can influence the overall severity of UC[22].
Osada et al[23] demonstrated that total colonoscopy could provide complete information on patients with UC and
improve the accuracy of clinical disease assessment, which is consistent with our conclusion. Nevertheless, because of
factors including discomfort and complications, total colonoscopic studies included fewer acute severe cases, which
might have resulted in different results. Gomes et al[24] revealed a poor correlation between total colonoscopic findings
and clinical manifestations. Moreover, a finer categorization and larger scale of the scoring system may be more advant-
ageous and accurate in reflecting inflammatory burden and treatment response[22,25]. The UCEIS score, ranging from 0
to 8, provides a larger scale and finer gradings of ulcers and bleeding than the MES. Song ef al[26] also demonstrated that
the UCEIS score was superior to MES in diagnosing UC severity. Therefore, we infer that the TIGER score can provide a
detailed description of the ulcers (size and percentage of surface) and localised inflammation in relation to the bowel
segment and a wide range of scores between 0 and 560, resulting in optimal performance when reflecting the overall
severity[17].

In this study, we observed that the TIGER score was significantly correlated with the clinical parameters of active
inflammation, particularly CRP levels, and the burden parameters including length of stay and cost, whereas the MES
exhibited disadvantages in evaluating the clinical activity of UC compared to the TIGER and UCEIS scores. Previous
studies have demonstrated that objective blood markers, including CRP, ESR, WBC, PLT, Alb, and Hb, are relevant to UC
endoscopic severity and disease activity[27,28]. Additionally, the association between endoscopic scores and inflam-
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Table 4 Multi-variable logistic regression analysis for the risk factors of the advanced treatment

Variables Odds ratio 95%Cl P value
Extent, E3 6.488 1.617-26.027 0.008
CRP 25 mg/L 2.554 0.956-6.819 0.061
Hb<110g/L 1.736 0.615-4.899 0.297
Truelove and Witts Index, Severe 1.390 0.452-4.278 0.566
TIGER score 2 317 3.891 1.360-11.136 0.011
UCEIS score 2 6 2171 0.736-6.403 0.160
MES > 2 0.945 0.335-2.667 0.914

95%CI: 95% confidence interval; CRP: C-reactive protein; Hb: Haemoglobin; TIGER: Toronto Inflammatory Bowel Disease Global Endoscopic Reporting;
UCEIS: Ulcerative Colitis Endoscopic Index of Severity; MES: Mayo Endoscopic Subscore.
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Figure 4 Comparisons of endoscopic scores between the 5-aminosalicylates-alone group (n = 113) and the advanced treatment group (n
= 53). A: Comparisons of Toronto Inflammatory Bowel Disease Global Endoscopic Reporting (TIGER) score between 2 groups; B: Comparisons of Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) score between 2 groups; C: Comparisons of Mayo Endoscopic Subscore (MES) between 2 groups; D: The predictive value of
TIGER score for advanced treatment recently; E: The predictive value of UCEIS score for advanced treatment recently; F: The predictive value of MES for advanced
treatment recently. P < 0.0001. AUC: Area under the curve.

matory burden has been confirmed in other studies[29,30]. Recent studies have shown that CRP, a typical acute-phase
protein, reflects the inflammatory state of the entire colon, which aligns with our findings that demonstrate the existence
of a correlation between the TIGER score and CRP levels[31]. Additionally, Zittan et al[17] reported that the TIGER score
was positively correlated with faecal calprotectin levels and the inflammatory bowel disease (IBD) Disk score, indicating
that the disease condition and burden of UC may be observed using the TIGER score. Inflammatory biomarkers can
exacerbate damage to the epithelial barrier and imbalance of the intestinal mucosal immune system and influence the
synthesis of related protein synthesis in UC[32,33], which may be manifested in endoscopic mucosal inflammation and
reflected by the TIGER score since it contains a clear description of mucosal appearance and ulcer conditions and could
precisely describe and assess the entire intestine.

Five-ASAs are still recommended as the standard treatment and maintenance strategies for patients with mild-to-
moderate UC, whereas systemic corticosteroids, thiopurines, biologics, immunomodulators, and tofacitinib are
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Figure 5 Comparisons of the endoscopic scores between the non-readmission group (n = 94) and the readmission group (n = 48). A:
Comparisons of Toronto Inflammatory Bowel Disease Global Endoscopic Reporting (TIGER) score between 2 groups; B: Comparisons of Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) score between 2 groups; C: Comparisons of Mayo Endoscopic Subscore (MES) between 2 groups; D: The predictive value of
TIGER score for 1-year readmission; E: The predictive value of UCEIS score for 1-year readmission; F: The predictive value of MES for 1-year readmission. 2P <
0.001; °P < 0.05; ns: No significance; AUC: Area under the curve.

considered upgraded treatment options for those with moderate-to-severe disease activity or those with 5-ASAs failure or
intolerance[34,35]. In this study, we observed that the TIGER score had a superior predictive potential for advanced
treatment in patients with UC and demonstrated that a TIGER score of > 317 was an independent risk factor for
indicating that patients with three or more segments involved in moderate-to-severe endoscopic activity were more likely
to upgrade their treatment programs. This could be a useful indication of escalating treatment. Severe endoscopic activity
and extensive colitis may represent a severe degree of disease, leading to therapy escalation and poor prognosis[36-38],
which could explain why patients with higher TIGER scores were at a higher risk of advanced treatment in this study. Ba
lint et al[39] suggested that a scoring system should provide additional information on the localization and extent of the
disease and argued that this could guide treatment choices, which is consistent with the above mentioned results.

Meanwhile, a high readmission rate indicates increased disease severity and poor prognosis in UC[40]. Therefore, the
prediction of readmissions could help clinicians develop healthcare plans and manage patients. We observed that the
TIGER score in the readmission group was higher than that in the non-readmission group and it displayed the best
predictive capability for readmission within 1 year. These results indicate that the TIGER score could help predict short-
term prognosis in patients with UC. Higher TIGER scores indicate more severe UC, which may also be associated with a
higher readmission rate[40]. Notably, the UCEIS score was observed to be an independent risk factor for the 1-year
readmission, demonstrating that endoscopic scores might be associated with early readmission[41].

The TIGER score requires further validation in clinical practice before its broad adoption. Five descriptors in each of
the five segments were evaluated during the endoscopic examination to assess the mucosal inflammation of the entire
intestine, resulting in 25 items that required scoring. For segments with a TIGER score of 2 5, 100 bonus points were
counted, and the segmental scores were summed to determine the final total TIGER score. With the recent development
of high-performance computers, advanced optical technologies, molecular imaging, and artificial intelligence algorithms,
a computer-aided diagnostic system for patients with IBD to improve endoscopic assessment has become possible[42-45].
Although the TIGER score requires calculation and total colonoscopy, it can be intelligently calculated currently and may
be automatically scored in the future by analysing the entire colonic mucosa.

Furthermore, we validated, for the first time, that the TIGER score could accurately reflect disease activity and
significantly correlate with laboratory parameters in patients with UC. Moreover, we also defined TIGER score thresholds
for upgraded treatment and 1-year readmission, providing treatment strategies and personalised disease management for
patients with UC. Additionally, this study included a larger cohort of patients with UC than a previous study[17].

However, this study had some limitations. First, this was a single-centre retrospective study. Second, some patients
with acute severe UC could not undergo total colonoscopy and were excluded from the study. Therefore, multicenter
prospective studies are warranted.
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CONCLUSION

The TIGER score is a useful scoring method that provides an overall intestinal evaluation of endoscopic activity and
demonstrates a significant correlation with the UCEIS score, MES, and laboratory indices, particularly CRP levels.
Furthermore, the TIGER score may be superior to the UCEIS and MES scoring systems in improving the accuracy of
clinical disease severity assessment, guiding therapeutic decision-making to some extent, and predicting short-term
clinical outcomes.

ARTICLE HIGHLIGHTS

Research background

Endoscopy is crucial in the diagnosis, assessment, and management of ulcerative colitis (UC). Several endoscopic scoring
systems have been established to make endoscopic evaluation quantified and objective, including the Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) score and Mayo Endoscopic Subscore (MES). The Toronto Inflammatory Bowel
Disease Global Endoscopic Reporting (TIGER) score for UC, which considers the extent of UC involvement and reflects
the number of segments with moderate-to-severe inflammation, was proposed in 2022.

Research motivation
Although the TIGER score is a novel and reliable tool for reflecting complete endoscopic inflammation, its clinical value
remains unclear.

Research objectives
To assess the clinical value of the TIGER score by comparing it with the UCEIS score and MES.

Research methods

We performed a retrospective study that included 166 patients with UC who underwent total colonoscopy. Spearman's
rank correlation coefficient was used to estimate the linear associations of three scores and laboratory/clinical
parameters. The receiver-operating characteristic curve was performed to compare the predictive potentials of the three
scores for predicting severe UC, patients’ recent advanced treatment, and 1-year readmission. Univariate and
multivariable logistic regression analyses were performed to investigate the independent risk factors for treatment
escalation.

Research results

The TIGER score showed a significant correlation with the UCEIS score, MES, and laboratory indices, particularly C-
reactive protein levels. Additionally, the TIGER score exhibited the best predictive capability for diagnosing patients with
severe UC, upgrading treatment options, and 1-year readmission and a TIGER score of > 317 was found to be an
independent risk factor for treatment escalation in UC.

Research conclusions
The TIGER score exhibits an advantage in assessing the disease severity of UC, guiding treatment decisions, and
predicting short-term prognosis compared to the UCEIS score and MES.

Research perspectives
The TIGER score may have significant clinical utility in evaluating, treating, and managing patients with UC, although
multicenter prospective studies are required to promote its use.
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