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Predictive value of transabdominal ultrasound for disease
activity and treatment efficacy of biological agents in
ulcerative colitis

ABSTRACT

Ulcerative colitis (UC) is a chronic non-specific disease characterized by
recurrent flare-ups, and the STRIDE-II consensus identifies mucosal healing as
a long-term therapeutic goal for UC. However, endoscopy is unattractive for
frequent monitoring. Transabdominal ultrasound (TAUS) offers an ideal
alternative due to its fast, low cost, lack of need for bowel preparation, and
acceptability. Recent data showed that TAUS can be used to assess endoscopic
disease activity in UC, but the critical values of TAUS parameters for
recognizing endoscopic activity remain controversial. However, only a few
longitudinal studies have explored the role of TAUS in assessing the efficacy
of anti-inflammatory treatments for UC, and the data in comparison with
endoscopy are more scarce. This study aimed to explore the value of TAUS in
monitoring disease activity and evaluating therapeutic effects by comparing
TAUS parameters with UC endoscopic activity in a cross-sectional cohort and
comparing TAUS parameter changes with UC endoscopic outcomes in a
longitudinal UC cohort under biologic treatments.

The First Part: Correlation between transabdominal ultrasound
parameters and ulcerative colitis disease activity

Objective: To investigate the correlation between TAUS parameters and
UC disease activity.

Methods: Retrospective study. Clinical data of 108 UC patients who
attended the Department of Gastroenterology of the Second Hospital of Hebei
Medical University from January 2022 to February 2024 were collected. The
correlation between TAUS parameters with Mayo endoscopic score (MES) and
ulcerative colitis endoscopic index of severity (UCEIS) was analyzed. Receiver

operator characteristic (ROC) curve analysis was applied to calculate the best
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cut-off value of bowel wall thickness (BWT) to identify different degrees of
endoscopic disease activity. The correlation of TAUS parameters with
laboratory inflammatory and nutritional indicators was also explored.

Results:

1. UC patients were categorized into remission and mild, moderate and
severe activity according to MES and UCEIS. BWT increased with endoscopic
disease activity grade. BWT was statistically different between MES 1 and MES
2 endoscopic activity and between MES 2 and MES 3 endoscopic activity. BWT
was statistically different between UCEIS 0-1 and UCEIS 2-4 endoscopic
activity and between UCEIS 2-4 and UCEIS 7-8 endoscopic activity

2. ROC curve analysis showed that the best cut-off value of BWT for
MES=0 was 3.45mm (AUC=0.972, 95%CI: 0.944-1.000, P<0.001), with a
sensitivity of 93.88% and a specificity of 100%; the best cut-off value for BWT
to recognize UCEIS < 1 was 4.45mm (AUC=0.960, 95%CI: 0.924-0.996,
P<0.001) with 87.21% sensitivity and 90.91% specificity. The most accurate
cut-off value of BWT for MES =2 or UCEIS=5 was 4.95mm. BWT exhibited
better prognostic efficacy compared with fecal calprotectin.

3. Univariable logistic regression showed that BWT, color Doppler signal
(CDS) score, wall layer stratification, and fat wrapping were associated with
endoscopic remission. Multivariable logistic regression showed that BWT and
CDS score were independent predictors for UCEIS<:1, and BWT was the only
independent risk factor for MES=0.

4. Spearman correlation analysis showed BWT, CDS score, wall layer
stratification, fat wrapping were moderate-strong positively correlated with
UCEIS and MES, and the correlation between BWT, CDS score and endoscopic
score was the strongest. TAUS parameters were weak-to-moderate positively
correlated with laboratory inflammatory markers and moderate-to-strong
correlated with laboratory nutritional markers.

Conclusions:

1. BWT can identify the endoscopic severity of UC accurately, BWT <
3.45mm can identify MES=0, <4.45mm identify UCEIS<1, BWT>4.95mm
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can identify MES =2 and UCEIS =5.

2. TAUS parameters were strongly correlated with endoscopic activity,
with BWT and CDS being independent predictors of UCEIS <1 and BWT
being the only independent predictor of MES=0.

3. TAUS parameters were moderate-strong positively correlated with MES
and UCEIS, significantly weak-moderate positively correlated with laboratory
markers of inflammation, and moderately negatively correlated with laboratory
markers of nutrition.

The Second Part: Predictive value of transabdominal ultrasound for the
efficacy of biological agents in the treatment of ulcerative colitis

Objective: To investigate the predictive value of TAUS on the efficacy of
biologics in the treatment of UC using endoscopy as the gold standard, and to
explore the changes in early TAUS parameters.

Methods: Prospective longitudinal study. UC patients who started
biologic therapy were enrolled. All patients underwent endoscopy, TAUS,
laboratory examination and clinical assessment at baseline, and at week 14+8
after treatment. The endoscopic outcome was classified as endoscopic
remission (MES=0 or UCEIS<:1), endoscopic response (a decrecase of MES =
1 point or a decrease of UCEIS =2 points), and no endoscopic response using
MES and UCEIS, and the relationship between the changes in TAUS
parameters and different endoscopic outcomes was analyzed. At week 2+1 and
week 64, TAUS was also performed to explore the trends of TAUS changes
in the early stage of biologic treatment.

Results:

1. A total of 45 patients with UC who started biologic therapy were
included, and 39 patients completed follow-up and were included in the analysis.
Change in BWT was moderately positively correlated with MES and UCEIS.
After biologic therapy, BWT was significantly lower in patients who achieved
endoscopic remission than those who did not, and BWT decreased significantly
more in patients with endoscopic response than in those without endoscopic

response.
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