
https://doi.org/10.1177/1756284820981210 
https://doi.org/10.1177/1756284820981210

Ther Adv Gastroenterol

2020, Vol. 13: 1–11

DOI: 10.1177/ 
1756284820981210

© The Author(s), 2020. 
Article reuse guidelines:  
sagepub.com/journals-
permissions

Therapeutic Advances in Gastroenterology

journals.sagepub.com/home/tag 1

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Introduction
Ulcerative colitis (UC) is a chronic relapsing 
immune-mediated inflammatory disease affecting 
rectal and colonic mucosa; the rectum is usually 

involved, and the inflammation extends proxi-
mally in a variable but contiguous manner.1 
During the past three decades, studies from coun-
tries of Europe and North America have shown 
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Abstract
Aims: The endoscopic evaluation is crucial for the management and treatment of ulcerative 
colitis (UC). Currently, the Mayo Endoscopic Score (MES) and the Ulcerative Colitis Endoscopic 
Index of Severity (UCEIS) are two major endoscopic score systems to evaluate the status 
of mucosal inflammation and disease activity. However, in both MES and UCEIS systems, 
the disease extent is not included. The Degree of Ulcerative Colitis Burden of Luminal 
Inflammation (DUBLIN) score is a simple clinical score which is calculated as a product of the 
MES (0–3) and the extent of disease (E1–E3). The objective of this study was to compare the 
correlation among DUBLIN, UCEIS and MES, and also investigate the clinical characteristics 
for predicting treatment failure in patients with active UC.
Methods: Between March 2015 and April 2019, 172 patients who were previously diagnosed 
with UC and had undergone colonoscopy were recruited in this study. We retrospectively 
reviewed the endoscopic scores and clinical characteristics at the time of the colonoscopy and 
assessed the prognosis of the patients. Endoscopic response was defined as the decrease in 
MES ⩾1 grade.
Results: DUBLIN showed significant correlation with MES (r = 0.748) and partial Mayo score 
(pMayo) (r = 0.707), and moderately correlated with CRP (r = 0.590). UCEIS also showed strong 
correlation with MES (r = 0.712) but moderate correlation with pMayo (r = 0.609) and CRP 
(r = 0.588). Compared with the UCEIS (cut-off value: 4; sensitivity: 75.73%), DUBLIN score 
(cut-off value: 4; sensitivity: 86.41%) showed higher diagnostic sensitivity than UCEIS score 
(McNemar test, p < 0.05). Furthermore, a multivariate analysis also revealed that DUBLIN ⩾4 
was the independent factor for predicting treatment failure for UC (p < 0.001, odds ratio: 1.547; 
95% confidence interval: 1.32–1.88).
Conclusion: The DUBLIN score shows superior diagnostic performances in terms of sensitivity 
value compared with the UCEIS. Moreover, multivariate analysis indicates that DUBLIN ⩾4 
is an independent factor for predicting medium- to long-term treatment failure in active UC 
patients.
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the prevalence of UC is 505/100,000 and 
286/100,000, respectively.2 Furthermore, since 
1990, the annual percentage change of UC has 
been rising in newly industrialized countries like 
South America and Asia, which include Brazil 
(14.9/100,000) and South Korea (4.2/100,000), 
respectively.2 These data highlight the urgent 
need for research into the prevention of UC and 
effective treatment in health systems to manage 
this complex and costly immune-mediated intes-
tinal disease.

More recently, the evaluation of therapeutic 
effects for UC has been changing from assessing 
clinical response to endoscopic mucosal improve-
ment.3 The endoscopic evaluation is crucial for 
the treatment and management of UC because 
endoscopic remission or mucosal healing contrib-
utes to an favorable prognosis in UC patient 
which includes the increased rates of steroid-free 
remission, reduced need for colectomy and 
decreased rates of hospitalization.4–7 These data 
suggest that endoscopic evaluation plays a critical 
role in assessing the severity of intestinal 
inflammation and may predict the prognosis of 
patients with UC following the initiation endo-
scopic score.

Currently, the Mayo Endoscopic Score (MES) 
and the Ulcerative Colitis Endoscopic Index of 
Severity (UCEIS) are two major endoscopic score 
systems to evaluate the status of mucosal inflam-
mation and disease activity. The MES, which was 
presented by Schroeder et al. in 1987, has been 
the most commonly used endoscopic evaluation 
scale until now.8,9 Recent studies have demon-
strated that a MES of 0 was associated with less 
colectomy than a MES of 1.10 In 2012, Travis 
et al.11 proposed the UCEIS score system, with a 
greater number of stratifications (0–8) than those 
of MES (0–3), which thus could distinguish 
mucosal inflammation and disease activity in 
greater detail. Also, it has been demonstrated that 
UCEIS outperforms MES in predicting the 
medium- to long-term prognosis for UC with 
clinical remission and the need for escalation 
treatment.12,13 UCEIS was also reported to pre-
dict corticosteroid treatment failure in acute 
severe colitis and assess the long-term response to 
anti-TNFα therapy.14,15 Furthermore, UCEIS 
was also proved to be strongly correlated with 
patient-reported symptoms and minimally 
affected by clinical information.16 However, for 
both MES and UCEIS, only the most severely 

affected tract of the intestine is evaluated, sug-
gesting that the disease extent is not included in 
these two systems. Importantly, the IBSEN study 
demonstrated that disease extension is a crucial 
independent factor for colectomy in patients with 
UC.17 Qiu and coworkers further proved that 
proximal disease extension increases the risk of 
recurrence and treatment intensification.18 
Furthermore, Ekbom et  al.19 and Lutgens MW 
et al.20 also reported the close relationship between 
colorectal cancer and disease extension.

Considering the potential importance of disease 
extent in evaluating the severity of UC, recent data 
proposed the Degree of Ulcerative Colitis Burden 
of Luminal Inflammation (DUBLIN) score, which 
is calculated as a product of the MES (0–3) and 
the extent of disease (E1–E3).21 Compared with 
the Modified Mayo Endoscopic Score (MMES)22 
and Ulcerative Colitis Colonoscopic Index of 
Severity (UCCIS),23 the DUBLIN score is easier 
to calculate and more suitable for clinical decision-
making. Moreover, it also shows a significant cor-
relation with inflammatory markers such as fecal 
calprotectin21 and demonstrates a favorable asso-
ciation with MES and histological activity as well.24

Currently, to our knowledge, there are no other 
evidences to evaluate the predictive value of the 
prognosis for active UC patients using DUBLIN 
and UCEIS score. Hence, in this retrospective 
clinical study, we aimed to compare the correla-
tion between DUBLIN and UCEIS, a well-evi-
denced endoscopic score system, and also to 
investigate the clinical factors for predicting treat-
ment failure in patients with active UC.

Materials and methods

Patients
Between March 2015 and April 2019, 654 patients 
with UC in the Shanghai Tenth People’s Hospital 
of Tongji University were reviewed. All of the UC 
patients were diagnosed according to the estab-
lished standard for clinical, radiological, patho-
logical and endoscopic criteria. Inclusion criteria 
of this study were as follows: (1) adult patients 
(18 ⩽age ⩽65); (2) confirmed diagnosis of UC at 
least 3 months before screening; (3) active UC, 
defined as Mayo score ⩾3 and a subscore of 
MES ⩾1; (4) flexible endoscopy and reexamina-
tion data and in-hospital clinical course data were 
available. Exclusion criteria included: (1) Crohn’s 
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disease, intestinal Bechet’s disease, intestinal 
tuberculosis, toxic megacolon and inflammatory 
bowel disease unclassified; (2) history of colon 
surgery; (3) lack of endoscopy procedures, labora-
tory parameters and clinical information; (4) dis-
ease extent could not be evaluated. Finally, 172 
patients with active UC were included in this 
study. All of the 172 patients had regular visits 
and received regular colonoscopy and reexamina-
tion. This study was approved by the Institutional 
Review Boards of the Shanghai Tenth People’s 
Hospital (SHSY-IEC-4.1/20-182/01) and got 
exemption from informed consent because of the 
retrospective study design. The endoscopic severi-
ties were evaluated at the original time of the 
endoscopy. The clinical indices including partial 
Mayo score (sum of individual scores for physi-
cian global assessment, rectal bleeding and stool 
frequency), C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), hemoglobin, platelets 
and albumin (ALB) were collected during regular 
follow-up visits.

Endoscopic scoring for UC: MES, DUBLIN  
and UCEIS
All of the UC patients were required to drink pol-
yethylene glycol electrolytes powder prior to the 
procedures. During endoscopy, a group of 
endoscopists (<4), who, unaware of the outcome, 
assessed and scored the visualized colon for the 
severity under endoscopic examination using the 
MES and recorded the extent of disease according 
to the Montreal classification (E1 = proctosig-
moid; E2 = distal to splenic flexure; E3 = proxi-
mal to splenic flexure).25 Photographs were scored 
again by two experienced assessors (L.C. and 
M.S.) and UCEIS (Supplemental Table 1),11 
MES and DUBLIN scores were calculated. 
DUBLIN was calculated as a result of the MES 
and proximal disease extent (Supplemental Table 
2).21 The disease extent (E1, E2, E3) was con-
firmed by using computed tomography or mag-
netic resonance imaging if the disease extent was 
not clear. The disagreements were solved by nego-
tiating with a senior author (Z.L.). The typical 
endoscopic images of UCEIS, MES and DUBLIN 
are shown in Figure 1.

Assessment of the outcome
The primary endpoint of this retrospective study 
was to evaluate the predictive value of two endo-
scopic scoring systems including UCEIS and 

DUBLIN. The primary outcome was treatment 
failure (i.e. no endoscopic response) during the 
follow-up. According to the international consen-
sus, the endoscopic response was defined as the 
decrease in MES ⩾1 grade.3 The secondary end-
point of this study was to investigate the inde-
pendent clinical factors for predicting treatment 
failure for UC.

Statistical analysis
Continuous variables were presented using stand-
ard descriptive statistics such as mean ± stand-
ard deviation or median with an interquartile 
range. The Chi-square test was performed to 
compare categorical data including patient sex 
and other clinical features. The Mann–Whitney 
U test was performed to compare non-parametric 
variables. The correlations between the DUBLIN 
and the MES, partial Mayo (pMayo) score (clini-
cal severities), and serum CRP were tested using 
Spearman’s rank correlation coefficient. Receiver 
operating characteristic (ROC) curve analysis was 
performed to identify the cut-off value with the 
optimal specificity and sensitivity of the DUBLIN 
and UCEIS. The sensitivity and specificity 
between DUBLIN and UCEIS were compared 
by McNemar test. Binary logistic regression anal-
ysis was used to identify predictive factors for the 
prognosis among the items of the DUBLIN. The 
statistical significance was defined as a p value less 
than 0.05. All statistical analyses were accom-
plished using the Statistical Package for the Social 
Sciences 22.0 software (SPSS Inc.).

Results

Clinical characteristics at the baseline
The clinical characteristics of patients recruited in 
this study are shown in Table 1. A total of 172 
patients with active UC were finally included. All 
of the 172 patients were followed up for 
18.24 ± 5.05 months. The mean follow-up time 
for colonoscopy was 6 months (4−7 months). 
Patients had mean baseline age of 44 years 
(30−58 years). Mean course duration was 
24 months (8−68 months). Of these patients, 165 
(95.83%), 103 (59.88%) and 78 (45.35%) were 
taking oral 5-aminosalicylates, corticosteroids 
and azathioprine, respectively. Five patients 
(2.91%) were treated with anti-tumor necrosis 
factor agent (i.e. infliximab) at the baseline. 
Serum CRP levels ranged from 7.39 to 46.45 mg/
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dl (normal change: <8.2 mg/l in our institution). 
The levels of ALB ranged from 33 to 43 g/l. The 
vast majority of the patients exhibited a moderate 
active disease with a mean total MES of 2. The 
distribution of the disease extent was E1 (n = 41, 
23.84%), E2 (n = 62, 36.05%) and E3 (n = 69, 
40.12%), respectively.

Correlations among DUBLIN, MES, UCEIS and 
laboratory parameters
The correlation among the DUBLIN, MES and 
UCEIS was tested. DUBLIN score showed sig-
nificant correlation with MES (r = 0.748) (Figure 
2A), followed by obvious correlation with pMayo 
(r = 0.707, Figure 2B). In contrast, CRP was 
moderately correlated with the DUBLIN, as 
revealed in Figure 2C (r = 0.590). UCEIS also 
showed strong correlation with MES (r = 0.712, 
Figure 2D), but mild correlation with pMayo 
(r = 0.609, Figure 2E). Additionally, CRP was 
found to be mildly correlated with UCEIS 

(r = 0.588, Figure 2F). The distribution of 
DUBLIN, UCEIS and MES is shown in Table 2.

The cut-off value and diagnostic performances 
of the DUBLIN score and UCEIS
We considered treatment failure (i.e. no endo-
scopic response) as the primary outcome. 
According to the recent international consensus, 
the endoscopic response was defined as the 
decrease in MES ⩾1 grade.3 ROC curves were 
conducted to determine the optimal cut-off val-
ues of DUBLIN and UCEIS to predict treatment 
failure. A DUBLIN score of 5 showed the best 
sensitivity and specificity in predicting treatment 
failure [sensitivity 68.0%; specificity 73.9%; area 
under the curve (AUC) = 0.752] (Figure 3A). 
When considering CRP as an outcome (cut-off 
value 3.5, sensitivity 87.9%; specificity 72.9%; 
AUC = 0.871), a DUBLIN score of 4 had the 
best clinically useful cut-off value to predict the 
long-term prognosis of patients with active UC. 

Figure 1. Typical endoscopic images demonstrating the scores of UCEIS, MES and DUBLIN.
DUBLIN, Degree of Ulcerative Colitis Burden of Luminal Inflammation; MES, Mayo Endoscopic Score; UCEIS, Ulcerative 
Colitis Endoscopic Index of Severity.
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Similarly, given the endoscopic response (cut-off 
value 4.5; sensitivity 59.2%; specificity 72.5%; 
AUC = 0.705) (Figure 3B), CRP value (cut-off 
value 4.5; sensitivity 62.9%; specificity 95.8%; 
AUC = 0.873) and the diagnostic value of out-
come, UCEIS of 4 showed the best cut-off point 
in predicting treatment failure.

We further investigated the diagnostic perfor-
mances of the DUBLIN score and UCEIS using 
the best cut-off value. As shown in Table 3, com-
pared with the UCEIS (cut-off value: 4), 
DUBLIN score (cut-off value: 4) showed higher 
diagnostic sensitivity, (75.73%, 86.41%, respec-
tively; McNemar test, p < 0.001), but no signifi-
cant difference in specificity (52.17%, 49.28%, 
respectively; McNemar test, p = 0.774) was 
observed.

The DUBLIN score ⩾4 is an independent factor 
for predicting treatment failure
We subsequently investigated the clinical factors 
for predicting treatment failure. A multivariate 
analysis indicated that DUBLIN score ⩾4 was 
the independent factor for predicting treatment 
failure for UC (p < 0.001, odds ratio: 1.547; 
95% confidence interval: 1.32–1.88). Other fac-
tors, such as the disease extent, course of dis-
ease, concomitant use of corticosteroids and 
thiopurine, were not correlated with the long-
term prognosis.

We further investigated the differences between 
DUBLIN score ⩾4 and DUBLIN score <4. 
The biochemical data and demographics for 
each DUBLIN score category are described in 
Table 4. There were significant differences in 
disease duration, CRP, ALB and ESR measure-
ments between patients with high (⩾4) and low 
DUBLIN scores (<4).

At the end of the study, seven patients (4.07%) 
required the salvage therapy using cyclosporine. 
DUBLIN scores were higher in patients who 
received cyclosporine therapy (p = 0.017; Mann–
Whitney U test) (Figure 4A). Compared with the 
DUBLIN score <4, eight patients (4.65%) whose 
initial DUBLIN scores were ⩾4 were prescribed 
infliximab treatment during the follow-up 
(p = 0.0158; Mann–Whitney U test) (Figure 4B). 
Furthermore, DUBLIN score <4 had a greater 
possibility of remaining colectomy-free at the end 
of the follow-up visit compared with patients with 

Table 1. Clinical characteristics at the baseline.

Baseline characteristics

Female/male 74/98

Age 44 (30–58)

Duration, months 24 (8–68)

Background treatment

5-ASA (%) 165 (95.93)

Steroids (%) 103 (59.88)

Immunosuppressant (%) 78 (45.35)

MTX (%) 3 (1.74)

AZA (%) 78 (45.34)

Anti-TNF (%) 5 (2.91)

C-reactive protein 24.06 (7.39–46.45)

Erythrocyte sedimentation 
rate

22 (14–35)

Albumin 38.5 (33–43)

Location

 E1 (%) 41 (23.84)

 E2 (%) 62 (36.05)

 E3 (%) 69 (40.12)

Extraintestinal manifestations

 Oral ulcer (%) 3 (1.74)

 Arthropathy (%) 2 (1.16)

 Skin lesion (%) 1 (0.58)

Current smoker/non-smoker 41/131

Modified Mayo score 8 (7–10)

  Mild (%) 80 (46.51)

 Moderate (%) 82 (47.67)

 Severe (%) 10 (5.81)

MES 2 (2–3)

DUBLIN 6 (3–6)

UCEIS 4 (3–6)

5-ASA, 5-aminosalicylate; AZA, azathioprine; DUBLIN, 
Degree of Ulcerative Colitis Burden of Luminal 
Inflammation; MES, Mayo Endoscopic Score; MTX, 
methotrexate; TNF, tumor necrosis factor; UCEIS, 
Ulcerative Colitis Endoscopic Index of Severity.
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Figure 2. Correlations between the DUBLIN and (A) the MES, (B) pMayo and (C) serum CRP. Correlations 
between UCEIS and (D) the MES, (E) pMayo and (F) serum CRP (Spearman’s rank correlation coefficient).
CRP, C-reactive protein; DUBLIN, Degree of Ulcerative Colitis Burden of Luminal Inflammation; MES, Mayo Endoscopic 
Score; pMayo, partial Mayo; UCEIS, Ulcerative Colitis Endoscopic Index of Severity.

Table 2. Distribution of patients with each MES, DUBLIN and UCEIS score at the baseline.

MES, n (%) DUBLIN, n (%) UCEIS, n (%)

MES 1: 30 (17.44) DUBLIN 1: 20 (66.67) UCEIS 1: 10 (33.33)

 DUBLIN 2: 4 (13.33) UCEIS 2: 9 (30.00)

 DUBLIN 3: 6 (20.00) UCEIS 3: 8 (26.67)

 UCEIS 4: 3 (10.00)

MES 2: 71 (41.28) DUBLIN 2: 12 (16.90) UCEIS 2: 7 (9.86)

 DUBLIN 4: 34 (47.89) UCEIS 3: 21 (29.58)

 DUBLIN 6: 25 (35.21) UCEIS 4: 20 (28.17)

 UCEIS 5: 19 (26.76)

 UCEIS 6: 4 (5.63)

MES 3: 71 (41.28) DUBLIN 3: 9 (12.68) UCEIS 4: 9 (12.68)

 DUBLIN 6: 24 (33.80) UCEIS 5: 12 (16.90)

 DUBLIN 9: 38 (53.52) UCEIS 6: 28 (39.44)

 UCEIS 7: 15 (21.13)

 UCEIS 8: 7 (9.86)

DUBLIN, Degree of Ulcerative Colitis Burden of Luminal Inflammation; MES, Mayo Endoscopic Score; UCEIS, Ulcerative 
Colitis Endoscopic Index of Severity.
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DUBLIN score ⩾4 (p = 0.0001; Mann–Whitney 
U test) (Figure 4C).

Discussion
In the present study, we identified the role of 
DUBLIN score versus UCEIS in predicting the 
clinical prognosis of patients with active UC. 
Compared with UCEIS, DUBLIN score incor-
porates a user-friendly and validated endoscopic 
evaluating system weighted for the extent of dis-
ease and preferable assessing of the burden of 
intestinal inflammation. Interestingly, DUBLIN 
score showed superior diagnostic performances in 

terms of sensitivity value compared with the 
UCEIS. Moreover, multivariate analysis indi-
cated that DUBLIN ⩾4 was an independent fac-
tor for predicting medium- to long-term treatment 
failure in active UC patients. Thus, this cut-off 
value could be used to assess the disease severity, 
predict the prognosis and guide the clinical deci-
sion-making based on the endoscopic scores.

Recent international consensus in the treatment 
of inflammatory bowel disease (IBD) has regarded 
mucosal healing as a desirable therapeutics goal.3,6 
Several scores have been conducted to depict and 
calculate endoscopic findings in UC, which 

Figure 3. ROC curves of DUBLIN versus UCEIS in predicting the prognosis of the patients with active ulcerative 
colitis. (A) The AUC of DUBLIN score (AUC = 0.752) and (B) the AUC of UCEIS (AUC = 0.705).
AUC, area under the curve; DUBLIN, Degree of Ulcerative Colitis Burden of Luminal Inflammation; ROC, receiver operating 
characteristic; UCEIS, Ulcerative Colitis Endoscopic Index of Severity.

Table 3. Final performances of the DUBLIN and UCEIS scores for diagnosis of ulcerative colitis.

Final MES result DUBLINa UCEISb

Positive result Negative result Positive result Negative result

Non-response 89 33 78 35

Response 14 36 25 34

The endoscopic response was defined as the decrease in MES ⩾1 grade.3

aSensitivity, 86.41 (95% CI: 79.68, 93.14); specificity, 52.17 (95% CI: 40.68, 64.26); positive predictive value, 72.95% (95% CI: 
64.96, 80.95); negative predictive value, 72% (95% CI: 59.11, 84.89).
bSensitivity, 75.73 (95% CI: 67.31, 84.15); specificity, 49.28 (95% CI: 31.18, 61.37); positive predictive value, 69.03 (95% CI: 
60.37, 77.68); positive predictive value, 75.73 (95% CI: 67.31, 84.15); negative predictive value, 57.63 (95% CI: 44.64, 70.62).
CI, confidence interval; DUBLIN, Degree of Ulcerative Colitis Burden of Luminal Inflammation; MES, Mayo Endoscopic 
Score; UCEIS, Ulcerative Colitis Endoscopic Index of Severity.
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include the most commonly used MES8 and 
UCEIS.11 However, the MES and UCEIS do not 
take into account the endoscopic activity of the 
disease extent, which may vary during both the 
natural course and the treatment process in 
approximately 20−50% of UC cases.26–29 In other 
words, these two scoring systems do not compre-
hensively reflect the overall inflammatory burden 
in UC patients. Considering the requirement for 
a more refined evaluation of endoscopic inflam-
matory activity in UC, two endoscopic scores, 

UCCIS13 and MMES, have been developed in 
the past 7 years. Particularly, UCCIS has been 
considered as a useful assessment tool for reduc-
ing inter-observer variations.11,23,30 However, 
these two scores require the evaluation of five seg-
ments of the colon, following by an inconvenient 
calculation to obtain the final results. Rowan 
et  al.21 recently proposed the DUBLIN score, 
which integrates with the extent of disease (E1–
E3), is easy to calculate and can be recorded at 
the moment of endoscopic examination. 

Table 4. Patient demographics and biochemical data based on DUBLIN ⩾4 and DUBLIN <4.

DUBLIN score ⩾ 4 <4 p value

Age 44 (30–58) 46 (30–58) p = 0.398a

Gender, female/male 49/72 24/26 p = 0.399b

Disease duration, months 30 (10–71.5) 24 (8–55.5) p = 0.045a

CRP 33.48 (20.85–59.18) 16.60 (13.20–23.13) p = 0.0001a

ESR 24 (15–36.75) 19.5 (9.5–26.5) p = 0.035a

ALB 38 (33–42.75) 40.5 (38–44.75) p = 0.003a

Data are median and interquartile range.
aIndependent samples Mann–Whitney U test.
bPearson’s Chi-square.
ALB, albumin; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; DUBLIN, Degree of Ulcerative Colitis Burden 
of Luminal Inflammation.

Figure 4. Comparison of DUBLIN score based on outcomes of cyclosporine, infliximab and colectomy. (A) 
DUBLIN score (median; interquartile range) was significantly higher in the group who received cyclosporine 
therapy compared with those who remained cyclosporine-free during the follow-up (p = 0.017; Mann–Whitney 
U test). DUBLIN score was significantly higher in patients requiring the introduction of biologic therapy (B) 
(p = 0.0158; Mann–Whitney U Test) and colectomy (C) (p = 0.0001; Mann–Whitney U test).
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Meanwhile, it also reported strong correlation 
with calprotectin level, and clinical outcomes, 
such as treatment failure.21

In this study, we evaluated the predictive value of 
prognosis for active UC patients using DUBLIN 
score and UCEIS. Our work demonstrated that 
the DUBLIN score (cut-off value: 4) showed 
preferable diagnostic value in terms of sensitivity 
value (p < 0.05) compared with the UCEIS (cut-
off value: 4) in predicting the long-term prognosis 
in active UC patients. We further proved that 
DUBLIN showed significant correlation with 
MES and correlated well with clinical indices, 
such as pMayo score, and laboratory parameters, 
such as CRP. All of these evidences illustrate that 
the DUBLIN score is capable of the prediction of 
medium- to long-term prognosis of UC in our 
study. This difference between the DUBLIN 
score and UCEIS in our study is possibly due to 
the inclusion of the disease extent in DUBLIN 
score. More recently, Silva et  al. reported that 
DUBLIN showed significant correlation with 
MES and histological activity and allowed to pre-
dict treatment failure.24 This study further dem-
onstrated the greater accuracy of DUBLIN score 
to predict the prognosis of patients with UC. 
While this study focused on inactive and mildly 
active UC patients, we mainly targeted patients 
with mild to moderate diseases, and most patients 
were treated with immunosuppressants and ster-
oids in our study. Notably, we identified the cut-
off value of DUBLIN ⩾4 as an independent 
factor for predicting treatment failure in our work. 
This cut-off value might introduce a more rational 
selection for active UC patients receiving escala-
tion therapy.

Our study also has several limitations. Although 
the MES scores were prospectively assessed dur-
ing the endoscopy procedure, the UCEIS and 
DUBLIN scores were retrospectively obtained. 
However, the detail of clinical activities had been 
electronically documented at our center. Thus, it 
was possible to obtain accurate clinical informa-
tion. Furthermore, a single endoscopist calcu-
lated the MES and recorded the disease extent 
during the colonoscopy procedure. Therefore, 
the intra-observer and the inter-observer valida-
tion was not assessed. Consistent with previous 
data, in our study, CRP was moderately corre-
lated with the DUBLIN and UCEIS, which 
implies a weakness in CRP as a biomarker. 
Although fecal calprotectin has been proved to be 

a reliable tool to evaluate and monitor disease 
activity in IBD patients, there were too few cases 
in our study to draw any meaningful points 
(measured in 11 cases, 6.4%), and this was there-
fore not included in our analysis. Finally, only 
172 patients were included in this retrospective, 
single-center study; a multi-center, prospective 
cohort study will be warranted to further validate 
the value of the DUBLIN score in UC 
evaluation.

In conclusion, the DUBLIN score is a simple 
index to evaluate endoscopic activity in UC, 
including both the assessment of mucosal 
inflammation and disease extent, and exhibited a 
significant correlation with MES, laboratory 
parameters and clinical indices.

Further prospective cohort studies are needed to 
evaluate the clinical value of the DUBLIN score.
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