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Editorial

Dear colleagues,

The progression of Crohn’s disease to penetrating
disease with fistula is a complication that is often difficult
to manage. In recent years, it has been debated whether
early and consistently administered anti-inflammatory
treatment can prevent Crohn’s disease progression. The
RISK cohort study, first published in 2017, investigated
risk factors for disease progression in children newly
diagnosed with Crohn’s disease. A follow-up post-hoc
analysis of this cohort has now provided evidence that
early treatment with anti-TNF antibodies can reduce
the risk of developing perianal fistulas by approximately
80% (M Adler et al., p. 10). Despite this, there remains

a lack of robust data on the efficacy of various drugs

in treating fistulizing Crohn’s disease, and infliximab
continues to be the first-line treatment. In the approval
studies for the JAK inhibitor upadacitinib, among

the 143 patients with fistulas included, fistula healing
occurred significantly more frequently in the treatment
group than in the placebo group, suggesting that upad-
acitinib may be a worthwhile therapeutic alternative

(M Colombel et al., p. 9). The global prevalence of obesity
continues to increase at an alarming rate. A systematic
evaluation of obesity epidemiology has shown a 150%
increase in the prevalence of obesity among men and

a 105% increase in women since 1990. If these trends
persist, an estimated 3.8 billion people—more than half
of the projected global population—will be living with
overweight or obesity by 2050. This development

is likely to have a significant impact on the health care
system (W GBD 2021 Adult BMI Collaborators, p. 8).

In the previous issue, we discussed current treatment
approaches for appendicitis. Beyond managing acute
inflammation, an appendectomy may also affect the
course of ulcerative colitis. This hypothesis was tested in
the randomized ACCURE trial, which evaluated the role
of appendectomy in maintaining remission in patients
with ulcerative colitis. In patients who were already in
remission, the combination of appendectomy plus main-
tenance therapy significantly reduced the frequency

of disease flare-ups within one year compared to main-
tenance therapy alone (R ACCURE Study Group, p. 17).

Immunochemical fecal occult blood tests (iFOBT) and
colonoscopy are both established methods for colorectal
cancer screening. The COLONPREY study, conducted
in Spain, investigated different invitation strategies

for colorectal cancer screening. Invitations for biennial
iIFOBT were accepted significantly more often than
invitations for colonoscopy. Moreover, iFOBT-based
screening was not inferior to colonoscopy in terms of
colorectal cancer mortality after 10 years of follow-up
(M Castells et al., p. 22). The GLP-2 analogue teduglutide
has been used for several years in the treatment of
short bowel syndrome but requires daily injections.
Glepaglutide is a novel long-acting GLP-2 analogue.

In a phase 3 trial, injections of glepaglutide twice weekly
or once weekly led to significant clinical improvement
in patients with short bowel syndrome and significantly
reduced their need for parenteral nutrition compared
to placebo (W Jeppesen et al,, p. 23).
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Long-term pharmacological treatment options for auto-
immune pancreatitis and other IgG4-related diseases
have been limited to date. Inebilizumab, an antibody
targeting CD19* B cells, was evaluated in a phase 3 trial
involving patients with IlgG4-related diseases, including
autoimmune pancreatitis. The study demonstrated

a significantly lower relapse rate in the treatment group
compared to placebo (10% vs. 60% within one year),

as well as a higher likelihood of achieving flare-free
remission (A Stone et al,, p. 25).

The optimal timing for initiating treatment in chronic
hepatitis B virus infection remains a subject of ongoing
controversy. Interim results from a large-scale study,

in which therapy was initiated earlier than recommended
by existing guidelines, have shown that early treatment
may prevent clinically relevant liver-related endpoints.
These findings suggest that current indications for treat-
ment may change in the long term (R Lim et al., p. 30).
The extent to which environmental factors contribute
to liver disease remains difficult to quantify. In a large
cohort study, Ran et al. were able to correlate data on air
pollution with plasma metabolites and associate these
findings with the presence of MASLD. While modifiable
risk factors are certainly more relevant in the pathogene-
sis of MASLD, the study provides evidence that air pollu-
tion may also influence liver disease (M Ran et al., p. 35).
In the intensive care of patients with acute liver failure,
the effect of extracorporeal liver support and plasma-
pheresis remains controversial. A recent study from the
United Kingdom found that plasmapheresis influenced
hemodynamic parameters but did not significantly im-
prove overall survival. It remains an open and interesting
guestion to what extent etiology-specific effects may
play a role in this context (W Burke et al., p. 37).

We hope you find these articles, along with the other
publications summarized in this issue, both stimulating
and informative.

Yours sincerely,

VJM T U

Peter Hasselblatt and Tobias Béttler
Department of Internal Medicine I,
University Medical Center Freiburg (Germany)



ESOPHAGUS TO
SMALL INTESTINE

Celiac Disease, Gluten Sensitivity
and Food Allergy

Am J Gastroenterol. 2025;120(4):883-889

Du N, Chang D, Boisvert J, Hron B, Rosen R, Punshon T,
Silvester J

Effect of adopting a gluten-free diet

on exposure to arsenic and other heavy
metals in children with celiac disease:
A prospective cohort study

Introduction: Lifelong adherence to a gluten-free diet
(GFD) is the primary treatment of celiac disease (CeD),
a gluten-driven enteropathy. Concerns have been
raised about increased exposure to arsenic from a GFD
because rice, which naturally bioaccumulates arsenic,

is commonly used as a substitute for gluten-containing
grains such as wheat. The authors hypothesize that
arsenic exposure increases in newly diagnosed children
with CeD after they adopt a GFD.

Methods: This is a single-center prospective longitudinal
cohort study of children (age 2-18 years) with elevated
celiac serology who underwent a diagnostic endoscopy
before initiation of a GFD between January and May 2022.
The primary outcome was change in urinary arsenic
concentration between endoscopy and after 6 months
on a GFD.

Results: Of the 67 recruited participants, 50 had a
biopsy diagnostic of CeD and were invited to continue
the study. 35 participants completed sample collection.
Participants were from a middle-class, well-educated
population that was predominantly White with present-
ing symptoms of abdominal pain (51%) and diarrhea
(29%). After 6 months on a GFD, there was a significant
increase in the median urinary arsenic concentration
(3.3 ng/l vs. 13.6 pg/l, p = 0.000004). In regression
models, family history of CeD and Hispanic ethnicity
were associated with having a higher urinary arsenic
concentration after 6 months on a GFD.

Discussion: Children with newly diagnosed celiac
disease have increased arsenic exposure shortly after
transitioning to a gluten-free diet. While the arsenic
levels were well below acutely toxic concentrations,
the clinical impact of chronic exposure to mildly
elevated arsenic levels is unknown.

N. Du, Division of Gastroenterology, Hepatology and
Nutrition, Boston Children’s Hospital, Boston, MA, USA,
E-Mail: nan.du@childrens.harvard.edu

DOI: 10.14309/ajg.0000000000003117 W

Gut. 2025;74:918-925

Andersen IL, Lukina P, Dyrli OT, Klaasen RA, Warren DJ,
Bolstad N, Mjgnes P, Rgnne E, Iversen R, Sollid LM,
Lundin KEA, Ness-Jensen E

Serological screening for coeliac disease in
an adult general population: The HUNT study

Background: A large proportion of individuals with
coeliac disease (CeD) remain undiagnosed.

Objective: The aim of this study was to assess serolo-
gical screening for CeD in the adult general population.
Design: The study was based on the fourth Trendelag
Health Study, a population-based study performed
2017-2019 in Nord-Trgndelag County, Norway, including
56,042 participants > 20 years of age (54% participation
rate). Serum samples were analysed with a dual anti-
transglutaminase 2 (TG2) IgA and IgG assay and sero-
positive participants were invited to endoscopy with
duodenal biopsies. A CeD diagnosis was given if
mucosal damage (Marsh grade 3) was found.

Results: Histological evaluation of 657 seropositive
participants confirmed CeD in 423. The positive pre-
dictive value (PPV) of a positive TG2 IgA was 73.3%
(95% confidence interval [Cl]: 69.7-77.0%) for biopsy-
confirmed CeD. TG2 IgA =10 times the upper limit

of normal (ULN), as used in the no-biopsy approach

in children, increased the PPV to 88.1% (95% CI:
84.8-91.4%). Primary TG2 IgG response was found in
87 participants, 5 of whom had biopsy-confirmed CeD.
One of the participants with CeD primarily responding
with TG2 IgG was IgA deficient. The PPV of a positive
TG2 1gG was 5.8% (95% Cl: 1.9-12.9%) and of TG2 IgG
>10 x ULN was 9.5% (95% ClI: 1.2-30.4%) for biopsy-
confirmed CeD in TG2 IgA-negative individuals.

Conclusion: The dual anti-transglutaminase 2 (TG2)
IgA assay showed excellent abilities as a screening
tool for celiac disease (CeD) in the adult general
population. However, the diagnostic accuracy of
TG2 IgG was too poor for selectively identifying
individuals with CeD.

I.L. Andersen, HUNT Research Centre, Department of
Public Health and Nursing, NTNU, Norwegian University
of Science and Technology, Levanger, Norway,

E-Mail: ina.l.andersen@ntnu.no

DOI: 10.1136/gutjnl-2024-333886 W

Achalasia and Motility Disorders

J Clin Gastroenterol. 2025;59(4):325-334

Dolan RD, McCarty TR, Bazarbashi AN, Thompson CC

Efficacy and safety of gastric per-oral
endoscopic myotomy (G-POEM):
A systematic review and meta-analysis

Background: Gastric per-oral endoscopic myotomy
(G-POEM) is an innovative treatment that has become
increasingly utilized for patients with refractory gastro-
paresis. The aim of this systematic review and meta-
analysis was to evaluate the safety and effectiveness
of G-POEM for the treatment of gastroparesis.
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Methods: Individualized search strategies were devel-
oped through February 2021 in accordance with the
PRISMA and MOOSE guidelines. This meta-analysis was
performed by calculating pooled proportions and mean
difference preprocedure and postprocedure with rates
estimated using random effects models. Measured out-
comes included technical success, clinical success,
improvement in gastroparesis cardinal symptom index
(GCSI), change in gastric emptying rate, alterations

in impedance planimetry (functional lumen imaging
probe [FLIP]) assessment, and adverse events.

Results: A total of 20 studies (n = 797 patients; 67.41%
female) were included. The mean age was 48.92 * 11.61
years, with an average duration of 4.24 + 1.11 years since
gastroparesis diagnosis. Technical success was 98.47%
(95% confidence interval [Cl]: 9714-99.19; 12 = 0.00)
with a mean myotomy length of 3.78 £ 1.16 cm. In terms
of clinical success, mean preprocedure GCSI scores
were 3.38 + 0.37 and improved significantly postproce-
dure (weighted mean difference, -1.56; 95% CI: -1.89 to
-1.24; 12 = 82.53; p < 0.001). Gastric retention after 4 hours
demonstrated ~50% improvement (preprocedure 43.08
+ 9.24% vs. postprocedure 22.97 + 10.19%; p < 0.001).
FLIP assessment with 40 ml and 50 ml balloons demon-
strated a significant increase in diameter, distensibility
index, and cross-sectional area postprocedure (all

p < 0.05). Procedure-associated adverse events occurred
among 10.92% (95% CI: 5.09-19.32; |12 = 82.85)

of patients.

Conclusion: Gastric per-oral endoscopic myotomy
appears safe and highly effective for the treatment
of patients with refractory gastroparesis regardless
of symptom predominance or etiology.

C.C. Thompson, Division of Gastroenterology,
Hepatology and Endoscopy, Department of Internal
Medicine, Brigham and Women’s Hospital, Boston, MA,
USA, E-Mail: cthompson@hms.harvard.edu

DOI: 10.1097/mcg.0000000000002010 W

Reflux

Am J Gastroenterol. 2025;120(5):1009-1018

Gyawali CP, Marchetti L, Rogers BD, Chan WW,
Wong MW, Visaggi P, Rengarajan A, Carlson DA,
Savarino E, de Bortoli N, Chen CL, Pandolfino J

The Lyon score: A novel reflux scoring
system based on the Lyon Consensus 2.0
that associates with treatment outcome
from anti-reflux therapy

Introduction: The authors explored if a score derived
from parameters from esophageal testing could increase
confidence in diagnosing conclusive gastroesophageal
reflux disease and in predicting outcome.

Methods: A prediction score was developed using metrics
based on Lyon Consensus 2.0 thresholds extracted
from endoscopy and pH-impedance monitoring. The
Lyon score was the sum of weighted scores derived from
a logistic regression model. The outcome was response
to anti-reflux therapy, defined as 50% reduction in global
symptoms on validated questionnaires. An existing
database of endoscopy-negative patients with typical
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reflux symptoms undergoing esophageal testing from
2 centers (Europe and the United States) constituted
the developmental cohort, while 2 separate cohorts
(Europe and Asia) served as validation cohorts. Receiver
operating characteristics analysis determined perfor-
mance of the Lyon score in predicting treatment response.
Results: In 281 developmental cohort patients (median
age 53 years, 57.7% female), the Lyon score demonstrated
an area under the curve (AUC) of 0.819 in predicting
50% symptom improvement (p < 0.001) on receiver
operating characteristics, with an optimal threshold

of 6.25 (sensitivity 81.2%, specificity 73.4%). Of the
individual components, only acid exposure time (AUC,
0.799, p < 0.001), mean nocturnal baseline impedance
(AUC, 0.785, p < 0.001), and reflux episodes (AUC, 0.764,
p < 0.001) approached the Lyon score performance.
The Lyon score segregated treatment response in both
the European (AUC, 0.908, p < 0.001) and Asian valida-
tion cohorts (AUC, 0.637, p < 0.001) and outperformed
the DeMeester score in sensitivity for predicting out-
come in the developmental and Asian validation cohorts.

Discussion: The novel Lyon score segregates reflux
phenotypes and identifies likelihood of symptom
response from anti-reflux therapy.

C.P. Gyawali, Division of Gastroenterology, Washington
University School of Medicine, St. Louis, MO, USA,
E-Mail: cprakash@wustl.edu

DOI: 10.14309/ajg.0000000000003083 W

Gastritis and Helicobacter Pylori

Am J Gastroenterol. 2025;120(4):787-798

Rokkas T, Ekmektzoglou K, Niv Y, Graham DY

Comparative efficacy and safety of potas-
sium-competitive acid blocker-based dual,
triple, and quadruple regimens for first-line
Helicobacter pylori infection treatment:

A systematic review and network meta-
analysis

Introduction: In the last few years, numerous new potas-
sium-competitive acid blocker (P-CAB)-based ran-
domized controlled trials (RCTs) concerning the first-line
regimens for Helicobacter pylori infection treatment
from various countries have been published. However,
no network meta-analysis (NWM) exists, which examines
the comparative efficacy and safety of P-CAB-based
dual, triple, and quadruple treatments, and, therefore,
in this NWM, the authors examined this matter compar-
ing efficacy and safety of these P-CAB-based regimens.
Methods: Databases were searched for identification,
screening, eligibility, and inclusion of relevant RCTs.
Extracted data were entered into a Bayesian NWM,
and the ranking order for each regimen was evaluated
by means of the surface under the cumulative ranking
area values.

Results: 25 RCTs were included with 7605 patients
randomized to 6 first-line regimens, i.e. P-CAB dual
therapy, P-CAB triple therapy, P-CAB quadruple therapy,
PPI dual therapy, PPI triple therapy, and PPl quadruple
therapy. The surface under the cumulative ranking area



values (%) for these 6 regimens were 92.7, 62.5, 33.9,
75.1,19.4, and 16.3, respectively. The comparative effec-
tiveness ranking showed that P-CAB dual therapy
regimen ranked first for efficacy and last for adverse
effects and had the best profile for integrated efficacy-
safety.

Discussion: In this network meta-analysis concerning
the comparative efficacy and safety of potassium-
competitive acid blocker (P-CAB)-based dual, triple,
and quadruple regimens for the first-line H. pylori
infection treatment, the overall results showed that
P-CAB-based dual treatment ranked first for efficacy
with the best-integrated efficacy-safety profile. This is
of importance, since the dual regimens overcome the
crucial issue of clarithromycin resistance. Consequently,
these findings are expected to be useful in helping
clinical decision making and future guidelines.

T. Rokkas, Gastroenterology Clinic, Henry Dunant
Hospital, Athens, Greece, E-Mail: sakkor@otenet.gr

DOI: 10.14309/ajg.0000000000003084 W

Barrett’s Esophagus, Esophageal
and Gastric Cancer

Am J Gastroenterol. 2025;120(3):545-553

Greer KB, Blum AE, Faulx AL, Deming EM, Hricik LL,
Siddiqui H, Wilson BM, Chak A

Non-endoscopic screening for Barrett’s
esophagus and esophageal adenocarcinoma
in at-risk veterans

Introduction: Although rates of esophageal adeno-
carcinoma (EAC) in the United States continue to rise,
many patients at risk of disease are not screened.
EsoCheck (EC), a non-endoscopic esophageal balloon
sampling device coupled with EsoGuard (EG), a DNA-
based screening assay, is an US Food and Drug Admin-
istration-approved minimally invasive alternative to the
traditional screening method of upper endoscopy. The
objective of this study was to prospectively determine
the diagnostic accuracy, tolerance, and acceptability
of the EC/EG test in a screening population.

Methods: The authors recruited veterans who met
the American College of Gastroenterology Guideline
criteria for endoscopic Barrett’s esophagus (BE) and
EAC screening at the Louis Stokes Cleveland Veterans
Affairs Medical Center. All study participants completed
unsedated EC-guided distal esophageal sampling
followed by a sedated esophagogastroduodenoscopy
(EGD). Diagnostic yield of the EG assay and EGD was
recorded and used in calculation of sensitivity and
specificity of EC/EG in prospective screening. The
abbreviated Spielberger State-Trait Anxiety Inventory
guestionnaire was administered before and after com-
pletion of EC. Overall tolerance of EC sampling was
evaluated on a 10-point Likert scale.

Results: Esophageal cancer screening was accepted
by 130 of 782 eligible veterans (16.6%), and the authors
analyzed results of those who completed both screening
tests (n = 124). Prevalence of BE/EAC among studied
veterans was 12.9% (16/124), based on EGD. Sensitivity
and specificity of EC/EG for EGD-detected BE/EAC

were 92.9% (95% confidence interval [Cl]: 66.1-99.8)
and 72.2% (95% Cl: 62.1-80.8), respectively. Positive
and negative predictive values were 32.5% (95% CI:
18.6-49.1) and 98.6% (95% ClI: 92.4-100), respectively.
Baseline Spielberger State-Trait Anxiety Inventory-6
scores were reflective of notable levels of anxiety among
veterans in the periprocedural setting. The mean post-
procedure acceptability score for the EC test was 7.23
(standard deviation 2.45).

Discussion: These data suggest excellent sensitivity
and negative predictive value of EsoCheck/EsoGuard
in a screening population of veterans, making this
modality a powerful screening tool for Barrett’s eso-
phagus and esophageal adenocarcinoma.

K.B. Greer, Department of Medicine, VA Northeast
Ohio Healthcare System, Cleveland, OH, USA,
E-Mail: katarina.greer@va.gov

DOI: 10.14309/ajg.0000000000002962 W

JAMA. 2025;333(15):1305-1314

Zhang X, Wang J, Wang G, Zhang Y, Fan Q, Lu C,
Hu C, Sun M, Wan Y, Sun S, Wang J, Zhang L, Shu Y,
Luo J, Zhu D, Shen Z, Yao S, Shi Q, Yang J, Shen L;
GEMSTONE-303 Investigators

First-line sugemalimab plus chemotherapy
for advanced gastric cancer: The GEMSTONE-
303 randomized clinical trial

Importance: Gastric cancer, including gastroesophageal
junction cancer, is one of the most commonly diagnosed
cancers worldwide, with high mortality. Sugemalimab
is a fully human anti-programmed death-ligand 1 (PD-L1)
antibody. The combination of sugemalimab and chemo-
therapy showed promising anti-tumor activity and safety
in a phase 1b study among patients with treatment-
naive, unresectable, locally advanced or metastatic
gastric or gastroesophageal junction adenocarcinoma.
This combination was further evaluated in the
GEMSTONE-303 phase 3 trial.

Objective: To evaluate the efficacy of sugemalimab in
combination with capecitabine and oxaliplatin (CAPOX)
compared with placebo plus CAPOX as first-line treat-
ment for patients with unresectable locally advanced
or metastatic gastric or gastroesophageal junction
adenocarcinoma with PD-L1 combined positive score
(CPS) of 5 or greater.

Design, setting, and participants: GEMSTONE 303 is

a phase 3, randomized, double-blind, placebo-controlled
study conducted at 54 sites in China that enrolled
patients from April 9, 2019, through December 29, 2021,
with follow-up to July 9, 2023. A total of 479 eligible
patients with unresectable locally advanced or metastatic
gastric or gastroesophageal junction adenocarcinoma
with PD-L1 CPS of 5 or greater who did not receive any
prior systemic therapy were randomized.

Intervention: Patients received sugemalimab (1200 mg
intravenously) (n = 241) or placebo (n = 238) every

3 weeks for up to 24 months, plus CAPOX every 3 weeks
for up to 6 cycles.

Main outcomes and measures: Primary outcomes were
overall survival and investigator-assessed progression-
free survival.

Results: Baseline characteristics were well balanced
between the 2 groups. Most patients were male (71.4%
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in sugemalimab group, 74.8% in placebo group). Median
follow-up was 25.1 months in the sugemalimab group
and 26.3 months in the placebo group. The sugemalimab
group demonstrated significant improvements in overall
survival (median 15.6 months [95% confidence interval
{ClI}:13.3-17.8] vs. 12.6 months [95% CI: 10.6-14.1]; hazard
ratio [HR] = 0.75 [95% CI: 0.61-0.92]; p = 0.006) and
progression-free survival (median 7.6 months [95% CI:
6.4-7.9] vs. 6.1 months [95% CI: 5.1-6.4]; HR = 0.66
[95% CI: 0.54-0.81]; p < 0.001). Grade 3 or higher
treatment-related adverse events occurred in 53.9%
of patients in the sugemalimab group and 50.6% in

the placebo group.

Conclusions and relevance: Sugemalimab plus chemo-
therapy significantly prolonged overall survival and
progression-free survival with a manageable safety
profile in previously untreated patients with unresect-
able locally advanced or metastatic gastric or gastro-
esophageal junction adenocarcinoma.

L. Shen or X. Zhang, State Key Laboratory of Holistic
Integrative Management of Gastrointestinal Cancers,
Beijing Key Laboratory of Carcinogenesis and
Translational Research, Department of Gastrointestinal
Oncology, Peking University Cancer Hospital and
Institute, Beijing, China, E-Mail: shenlin@bjmu.edu.cn
or E-Mail: zhangxiaotian@bjmu.edu.cn

DOI: 10.1001/jama.2024.28463 W

Lancet Oncol. 2025;26(4):425-436

van der Wilk BJ, Eyck BM, Wijnhoven BPL, Lagarde SM,
Rosman C, Noordman BJ, Valkema MJ, Bisseling TM,
Coene PPLO, van Det MJ, Dekker JWT, van Dieren JM,
Doukas M, van Esser S, Fiets WE, Hartgrink HH,
Heisterkamp J, Holster IL, Klarenbeek B, van Klaveren D,
Kouw E, Kouwenhoven EA, Luyer MD, Mostert B,
Nieuwenhuijzen GAP, Oostenbrug LE, Pierie JP,

van Sandick JW, Sosef MN, Spaander MCW, Valkema R,
van der Zaag ES, Steyerberg EW, van Lanschot JJB;
SANO Study Group

Neoadjuvant chemoradiotherapy followed
by active surveillance versus standard
surgery for oesophageal cancer (SANO trial):
A multicentre, stepped-wedge, cluster-
randomised, non-inferiority, phase 3 trial

Background: A substantial proportion of individuals
with oesophageal cancer have a pathological complete
response after neoadjuvant chemoradiotherapy and
oesophagectomy. The authors aimed to investigate
whether active surveillance could be an alternative

for individuals with a clinical complete response after
neoadjuvant chemoradiotherapy.

Methods: A multicentre, stepped-wedge, cluster-ran-
domised, non-inferiority, phase 3 trial in 12 Dutch hospi-
tals was performed. Individuals with locally advanced
oesophageal cancer and a clinical complete response
after neoadjuvant chemoradiotherapy (i.e., no tumour
detected with endoscopic biopsies, ultrasound, and
PET-CT) underwent active surveillance or standard
surgery (i.e., oesophagectomy within 2 weeks after
reaching clinical complete response). There were no
inclusion restrictions regarding comorbidities or perfor-
mance status, but participants had carcinoma, were
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age 18 years or older, and were treated with curative
intent. Randomisation of hospitals was performed using
computer-generated sequences without stratification
methods, after an initial phase of all hospitals performing
standard surgery. The primary endpoint was overall
survival, analysed according to a modified intention-to-
treat principle (allowing crossover at time of clinical com-
plete response) and an intention-to-treat principle. Non-
inferiority was defined as 2-year survival rate for active
surveillance of 15% or less below that for standard surgery.
The inclusion phase of the trial has been completed.
Findings: Between November 8, 2017, and January 17,
2021, M5 individuals were screened, of whom 309 were
included. 198 underwent active surveillance and 1M
underwent standard surgery. 242 (78%) participants
were male and 67 (22%) were female. Median follow-up
was 38 months (interquartile range [IQR], 32-48).
Two-year overall survival for active surveillance (74%
[95% confidence interval {Cl}: 69-78]) was non-inferior
to standard surgery (71% [62-78]) after modified
intention-to-treat analysis (1-sided 95% boundary: 7%
lower). It remained non-inferior in the intention-to-treat
analysis (75% [68-80] vs. 70% [63-77], 1-sided 95%
boundary: 6% lower). There were no significant differ-
ences in overall survival according to modified intention-
to-treat analysis (hazard ratio = 1.14, 2-sided 95% Cl:
0.74-1.78) or intention-to-treat analysis (0.83, 0.53-1.31).
The frequency of postoperative complications and
postoperative mortality after standard surgery or post-
poned surgery after active surveillance was similar
between groups.

Interpretation: Overall survival after active surveillance
for oesophageal cancer was non-inferior compared
with standard surgery after 2 years. For the long-term
efficacy of active surveillance, extended follow-up is
required. The results of the present trial could be used
for patient counselling and shared decision making.

B.J. van der Wilk, Department of Surgery, Erasmus MC
Cancer Institute, University Medical Centre, Rotterdam,
The Netherlands, E-Mail: b.vanderwilk@erasmusmc.nl

DOI: 10.1016/51470-2045(25)00027-0 |

EXPERT OPINION

Prof. Dr. Michael Quante

From standard therapy to selectivity:
Do the SANO trial findings herald a paradigm
shift in esophageal surgery?

The SANO trial, recently published in The Lancet Oncol-
ogy, investigated whether active surveillance (AS) after
neoadjuvant chemoradiotherapy (nCRT, CROSS protocol)
in patients with esophageal cancer who achieve a clinical
complete response (cCR) is non-inferior to immediate
surgery with respect to overall survival (OS). This multi-
center, cluster-randomized, non-inferiority phase 3 trial
allocated patients with cCR either to close surveillance
with surgery only upon suspected tumor regrowth,

or to standard surgery after completion of NnCRT.

The results demonstrate that 2-year OS in the AS group
(74%) was not inferior to that of the surgical control



Trial Focus

Key finding

Clinical implication

SANO AS after CROSS-based nCRT
Vs. surgery

Non-inferiority regarding survival;
improved quality of life

AS as an option in cCR after CROSS,
especially in squamous cell carcinomas

(all types)

FLOT is also possible and safe

ESOPEC FLOT vs. CROSS in adenocarcinoma FLOT has better OS than CROSS FLOT is the new standard
for adenocarcinoma

TOPGEAR FLOT vs. FLOT + radiotherapy (RT) pPCR higher with RT, but no OS benefit | RT not required with GEJ/gastric
adenocarcinoma, FLOT remains
the standard

ESORES AS vs. surgery after nCT or nCRT Pending - will test whether AS after Can extend the organ-preserving

approach to broader groups

group (71%, hazard ratio = 1.14; p = 0.55). Moreover,
health-related quality of life (HRQoL) was significantly
better in the AS group, particularly within the first
months following treatment (Cohen’s d > 0.50). Around
48% of patients in the AS group experienced local
tumor regrowth, and 83 underwent successful salvage
esophagectomy. Most regrowths occurred within

24 months, underlining the importance of structured
follow-up.

The SANO trial thus provides the most compelling
evidence to date that, in carefully selected patients with
cCR after CROSS-based nCRT, a non-surgical strategy
can be pursued with comparable survival outcomes
and improved quality of life. However, it must be noted
that stratified results by histology are not yet available.
As squamous cell carcinomas (SCC) respond significantly
better to chemoradiotherapy than adenocarcinomas,
implementation of the SANO algorithm currently appears
most appropriate for SCC.

In the context of other recent trials in neoadjuvant treat-
ment for esophageal and gastroesophageal junction
(GEJ) cancer, the SANO study enables a valuable
reassessment of treatment strategies:

The ESOPEC trial compared perioperative FLOT chemo-
therapy (5-FU, leucovorin, oxaliplatin, docetaxel) with
CROSS-based nCRT in patients with resectable eso-
phageal or GEJ adenocarcinoma. It showed a significant
survival benefit in favor of FLOT. Notably, the rate of
pathological complete response (pCR) was slightly higher
in the FLOT arm compared to CROSS, despite historical
associations of CROSS with higher pCR rates. Surgical
outcomes were comparable, but grade = 3 adverse
events were more frequent in the FLOT group. None-
theless, this study established FLOT as the new standard
of care for fit patients with adenocarcinoma, especially
those with advanced-stage disease.

The TOPGEAR trial, which also assessed perioperative
chemotherapy (in part FLOT) with or without the addi-
tion of preoperative chemoradiotherapy, showed no
survival benefit from adding radiotherapy, despite
improved pCR rates. Thus, in gastric and GEJ adeno-
carcinoma, radiotherapy appears to have limited added
value. The NEO-AEGIS trial also confirmed that while
chemoradiotherapy improved pCR, it did not translate
into overall survival benefit.

The ongoing ESORES trial builds on these findings,
aiming to determine whether surgery can also be safely
omitted in patients who achieve a cCR after either nCRT
or chemotherapy (e.g., FLOT). Unlike SANO, ESORES
includes patients following either treatment modality.
If non-inferiority is confirmed, ESORES could extend the
organ-preserving approach to patients with adenocarci-
noma and cCR after chemotherapy alone—a potentially
major step toward individualized, less invasive therapy
pathways.

Conclusion: The SANO trial marks a paradigm shift

in curative management of esophageal cancer after

NCRT, showing that radical surgery may be avoidable
in selected patients. In comparison, the ESOPEC trial
established FLOT as the preferred standard in adeno-
carcinoma, while TOPGEAR critically questioned the
role of radiotherapy. The results of the ESORES trial will
be pivotal in determining whether non-surgical strate-
gies are also feasible and safe following chemotherapy
alone. Together, these trials underscore that future
treatment for esophageal and GEJ cancers should be
increasingly personalized: guided by tumor biology,
treatment response, and patient preference. B

Nutrition and Obesity

Nat Med. 2025;31(5):1644-1652

Tessier AJ, Wang F, Korat AA, Eliassen AH, Chavarro J,
Grodstein F, Li J, Liang L, Willett WC, Sun Q,
Stampfer MJ, Hu FB, Guasch-Ferré M

Optimal dietary patterns for healthy aging

As the global population ages, it is critical to identify
diets that, beyond preventing non-communicable
diseases, optimally promote healthy aging. Here, using
longitudinal questionnaire data from the Nurses’ Health
Study (1986-2016) and the Health Professionals Follow-Up
Study (1986-2016), the authors examined the associa-
tion of long-term adherence to 8 dietary patterns and
ultraprocessed food consumption with healthy aging,
as assessed according to measures of cognitive, physical
and mental health, as well as living to 70 years of age
free of chronic diseases. After up to 30 years of follow-up,
9771 (9.3%) of 105,015 participants (66% women, mean
age, 53 years [standard deviation 8]) achieved healthy
aging. For each dietary pattern, higher adherence was
associated with greater odds of healthy aging and its
domains. The odds ratios for the highest quintile versus
the lowest ranged from 1.45 (95% confidence interval [CI]:
1.35-1.57; healthful plant-based diet) to 1.86 (95% CI:
1.71-2.01; Alternative Healthy Eating Index). When the

age threshold for healthy aging was shifted to 75 years,
the Alternative Healthy Eating Index diet showed the
strongest association with healthy aging, with an odds
ratio of 2.24 (95% CIl:2.01-2.50). Higher intakes of fruits,
vegetables, whole grains, unsaturated fats, nuts, leg-
umes and low-fat dairy products were linked to greater
odds of healthy aging, whereas higher intakes of trans
fats, sodium, sugary beverages and red or processed
meats (or both) were inversely associated.

These findings suggest that dietary patterns rich in
plant-based foods, with moderate inclusion of healthy
animal-based foods, may enhance overall healthy
aging, guiding future dietary guidelines.
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GBD 2021 Adult BMI Collaborators

Global, regional, and national prevalence

of adult overweight and obesity, 1990-2021,
with forecasts to 2050: A forecasting study
for the Global Burden of Disease Study 2021

Background: Overweight and obesity is a global epidemic.
Forecasting future trajectories of the epidemic is crucial
for providing an evidence base for policy change. In
this study, the authors examine the historical trends of
the global, regional, and national prevalence of adult
overweight and obesity from 1990 to 2021 and forecast
the future trajectories to 2050.

Methods: Leveraging established methodology from
the Global Burden of Diseases, Injuries, and Risk Factors
Study, the authors estimated the prevalence of over-
weight and obesity among individuals aged 25 years
and older by age and sex for 204 countries and terri-
tories from 1990 to 2050. Retrospective and current
prevalence trends were derived based on both self-
reported and measured anthropometric data extracted
from 1350 unique sources, which include survey micro-
data and reports, as well as published literature. Specific
adjustment was applied to correct for self-report bias.
Spatiotemporal Gaussian process regression models
were used to synthesise data, leveraging both spatial
and temporal correlation in epidemiological trends, to
optimise the comparability of results across time and
geographies. To generate forecast estimates, the authors
used forecasts of the Socio-demographic Index and
temporal correlation patterns presented as annualised
rate of change to inform future trajectories. They con-
sidered a reference scenario assuming the continuation
of historical trends.

Findings: Rates of overweight and obesity increased at
the global and regional levels, and in all nations, between
1990 and 2021. In 2021, an estimated 1.00 billion (95%
uncertainty interval [Ul]: 0.989-1.01) adult males and 1.11
billion (95% Ul: 1.10-1.12) adult females had overweight
and obesity. China had the largest population of adults
with overweight and obesity (402 million [397-407]
individuals), followed by India (180 million [167-194]) and
the USA (172 million [169-1741]). The highest age-stan-
dardised prevalence of overweight and obesity was
observed in countries in Oceania and North Africa and
the Middle East, with many of these countries reporting
prevalence of more than 80% in adults. Compared with
1990, the global prevalence of obesity had increased
by 155.1% (95% Ul: 149.8-160.3) in males and 104.9%
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(95% UI: 100.9-108.8) in females. The most rapid rise in
obesity prevalence was observed in the North Africa
and the Middle East super-region, where age-standard-
ised prevalence rates in males more than tripled and in
females more than doubled. Assuming the continuation
of historical trends, by 2050, they forecast that the total
number of adults living with overweight and obesity
will reach 3.80 billion (95% Ul: 3.39-4.04), over half of
the likely global adult population at that time. While
China, India, and the USA will continue to constitute

a large proportion of the global population with over-
weight and obesity, the number in the sub-Saharan
Africa super-region is forecasted to increase by 254.8%
(234.4-269.5). In Nigeria specifically, the number of
adults with overweight and obesity is forecasted to rise
to 141 million (121-162) by 2050, making it the country
with the fourth-largest population with overweight and
obesity.

Interpretation: No country to date has successfully
curbed the rising rates of adult overweight and obesity.
Without immediate and effective intervention, over-
weight and obesity will continue to increase globally.
Particularly in Asia and Africa, driven by growing popu-
lations, the number of individuals with overweight and
obesity is forecast to rise substantially. These regions
will face a considerable increase in obesity-related
disease burden. Merely acknowledging obesity as

a global health issue would be negligent on the part
of global health and public health practitioners; more
aggressive and targeted measures are required to
address this crisis, as obesity is one of the foremost
avertible risks to health now and in the future and
poses an unparalleled threat of premature disease and
death at local, national, and global levels.

S.I. Hay, Institute for Health Metrics and Evaluation,
University of Washington, Seattle, WA, USA,
E-Mail: sihay@uw.edu
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Tirzepatide for obesity treatment and
diabetes prevention

Background: Obesity is a chronic disease and causal
precursor to myriad other conditions, including type 2
diabetes. In an earlier analysis of the SURMOUNT-1 trial,
tirzepatide was shown to provide substantial and sus-
tained reductions in body weight in persons with obesity
over a 72-week period. Here, the authors report the
3-year safety outcomes with tirzepatide and its efficacy
in reducing weight and delaying progression to type 2
diabetes in persons with both obesity and prediabetes.
Methods: The authors performed a phase 3, double-
blind, randomized, controlled trial in which 2539 partici-
pants with obesity, of whom 1032 also had prediabetes,
were assigned in a 1:1:1:1 ratio to receive tirzepatide at a
once-weekly dose of 5 mg, 10 mg, or 15 mg or placebo.
The current analysis involved the participants with both
obesity and prediabetes, who received their assigned
dose of tirzepatide or placebo for a total of 176 weeks,



followed by a 17-week off-treatment period. The 3 key
secondary end points, which were controlled for type |
error, were the percent change in body weight from
baseline to week 176 and onset of type 2 diabetes during
the 176-week and 193-week periods.

Results: At 176 weeks, the mean percent change in body
weight among the participants who received tirzepatide
was -12.3% with the 5-mg dose, -18.7% with the 10-mg
dose, and -19.7% with the 15-mg dose, as compared with
-1.3% among those who received placebo (p < 0.001
for all comparisons with placebo). Fewer participants
received a diagnosis of type 2 diabetes in the tirzepatide
groups than in the placebo group (1.3% vs. 13.3%; hazard
ratio [HR] = 0.07; 95% confidence interval [CI]: 0.0-0.1;
p < 0.001). After 17 weeks off treatment or placebo,
2.4% of the participants who received tirzepatide and
13.7% of those who received placebo had type 2 dia-
betes (HR = 0.12; 95% CI: 0.1-0.2; p < 0.001). Other than
coronavirus disease 2019, the most common adverse
events were gastrointestinal, most of which were mild
to moderate in severity and occurred primarily during
the dose-escalation period in the first 20 weeks of the
trial. No new safety signals were identified.

Conclusions: Three years of treatment with tirzepatide
in persons with obesity and prediabetes resulted in
substantial and sustained weight reduction and a mark-
edly lower risk of progression to type 2 diabetes than
that with placebo.

A.M. Jastreboff, Section of Endocrinology and
Metabolism, Department of Medicine, Yale School
of Medicine, New Haven, CT, USA,

E-Mail: ania.jastreboff@yale.edu
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Zhang Y, Chadaideh KS, Li Y, Li Y, Gu X, Liu Y,
Guasch-Ferré M, Rimm EB, Hu FB, Willett WC,
Stampfer MJ, Wang DD

Butter and plant-based oils intake
and mortality

Importance: The relationship between butter and plant-
based oil intakes and mortality remains unclear, with con-
flicting results from previous studies. Long-term dietary
assessments are needed to clarify these associations.
Objective: To investigate associations of butter and
plant-based oil intakes with risk of total and cause-
specific mortality among US adults.

Design, setting, and participants: This prospective
population-based cohort study used data from 3 large
cohorts: the Nurses’ Health Study (1990-2023), the
Nurses’ Health Study Il (1991-2023), and the Health
Professionals Follow-up Study (1990-2023). Women and
men who were free of cancer, cardiovascular disease
(CVD), diabetes, or neurodegenerative disease at
baseline were included.

Exposures: Primary exposures included intakes of
butter (butter added at the table and from cooking)
and plant-based oil (safflower, soybean, corn, canola,
and olive oil). Diet was assessed by validated semiquan-
titative food frequency questionnaires every 4 years.
Main outcomes and measures: Total mortality was the
primary outcome, and mortality due to cancer and
CVD were secondary outcomes. Deaths were identified

through the National Death Index and other sources.

A physician classified the cause of death based on death
certificates and medical records.

Results: During up to 33 years of follow-up among
221,054 adults (mean [standard deviation {SD}] age at
baseline: 56.1 [7.1] years for Nurses’ Health Study, 36.1
[4.7] years for Nurses’ Health Study Il, and 56.3 [9.3]
years for Health Professionals Follow-up Study), 50,932
deaths were documented, with 12,241 due to cancer
and 11,240 due to CVD. Participants were categorized
into quartiles based on their butter or plant-based oil
intake. After adjusting for potential confounders, the
highest butter intake was associated with a 15% higher
risk of total mortality compared to the lowest intake
(hazard ratio [HR] = 1.15; 95% confidence interval [CI]:
1.08-1.22; p for trend < 0.001). In contrast, the highest
intake of total plant-based oils compared to the lowest
intake was associated with a 16% lower total mortality
(HR = 0.84; 95% CI: 0.79-0.90; p for trend < 0.001).
There was a statistically significant association between
higher intakes of canola, soybean, and olive oils and
lower total mortality, with HRs per 5-g/day increment
of 0.85 (95% CI: 0.78-0.92), 0.94 (95% CI: 0.91-0.96),
and 0.92 (95% CI: 0.91-0.94), respectively (all p for
trend < 0.001). Every 10-g/day increment in plant-based
oils intake was associated with an 11% lower risk of can-
cer mortality (HR = 0.89; 95% CI: 0.85-0.94; p for trend
< 0.001) and a 6% lower risk of CVD mortality (HR = 0.94;
95% Cl: 0.89-0.99; p for trend = 0.03), whereas a higher
intake of butter was associated with higher cancer
mortality (HR =1.12; 95% ClI: 1.04-1.20; p for trend < 0.001).
Substituting 10-g/day intake of total butter with an
equivalent amount of total plant-based oils was associ-
ated with an estimated 17% reduction in total mortality
(HR =0.83; 95% Cl: 0.79-0.86; p < 0.001) and a 17%
reduction in cancer mortality (HR = 0.83; 95% CI:
0.76-0.90; p < 0.001).

Conclusions and relevance: In this cohort study, higher
intake of butter was associated with increased mortal-
ity, while higher plant-based oils intake was associated
with lower mortality. Substituting butter with plant-
based oils may confer substantial benefits for prevent-
ing premature deaths.

D.D. Wang, Channing Division of Network Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA, USA,

E-Mail: dow471@mail.harvard.edu
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Crohn’s Disease

Clin Gastroenterol Hepatol. 2025;23(6):1019-1029 n

Colombel JF, Lacerda AP, Irving PM, Panaccione R,
Reinisch W, Rieder F, Steinlauf A, Schwartz D, Feng T,
Dubcenco E, Anyanwu S, Laroux FS, Cunneen C,
Powell N

Efficacy and safety of upadacitinib
for perianal fistulizing Crohn’s disease:
A post-hoc analysis of 3 phase 3 trials

Background and aims: Efficacy of upadacitinib, an
oral Janus kinase inhibitor, for moderate-to-severe
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Crohn’s disease was demonstrated in phase 3 induction
(U-EXCEL, U-EXCEED) and maintenance (U-ENDURE)
trials; this post-hoc analysis evaluated upadacitinib out-
comes in patients with fistulizing disease in these studies.
Methods: Patients were randomized (2:1) to once daily
upadacitinib 45 mg or placebo for 12 weeks. Upada-
citinib 45 mg clinical responders were re-randomized
(1:1:1) to upadacitinib 15 mg, upadacitinib 30 mg, or
placebo for 52 weeks. In patients with fistulas (any and
perianal), resolution of drainage, closure of external
openings, clinical remission, endoscopic response, and
safety were assessed.

Results: Of 1021 patients in U-EXCEL and U-EXCEED,
143 (14.0%) had any fistulas at baseline (66 draining); of
these, most (n = 128) had perianal fistulas (56 draining).
Greater proportions of patients receiving upadacitinib
versus placebo achieved resolution of drainage of
perianal fistulas at the end of induction (placebo: 5.6%,
n/n = 1/18; upadacitinib 45 mg: 44.7%, n/n = 17/38;

p = 0.003) and maintenance (placebo: 0%, n/n = 0/11;
upadacitinib 15 mg: 28.6%, n/n = 4/14; p = 0.105; upada-
citinib 30 mg: 23.1%, n/n = 3/13; p = 0.223) and closure of
perianal fistula external openings (for induction, placebo:
4.8%, n/n = 2/42; upadacitinib 45 mg: 22.1%, n/n = 19/86;
p = 0.013; for maintenance, placebo: 0%, n/n = 0/30;
upadacitinib 15 mg: 18.8%, n/n = 6/32; p = 0.024; upad-
acitinib 30 mg: 16.0%, n/n = 4/25: p = 0.037).

Conclusion: Patients with fistulizing disease (primarily
perianal) treated with upadacitinib achieved higher rates
of resolution of drainage, closure of external openings,

clinical remission, and endoscopic response versus placebo.

J.-F. Colombel, The Dr. Henry D. Janowitz Division of
Gastroenterology, Department of Medicine, Icahn
School of Medicine at Mount Sinai, New York, NY, USA,
E-Mail: jean-frederic.colombel@mssm.edu

DOI: 10.1016/j.cgh.2024.08.032 |
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Results: Among 873 patients without perianal fistula,
447 matched patients were included (149 per treatment
group). The presence of non-penetrating perianal lesions
(large skin tags, ulcers and/or fissures) was significantly
associated with PFC development, with 4-fold greater
odds of PFC (odds ratio [OR] = 4.08, 95% confidence
interval [CI]: 1.70-9.78; p = 0.0016). Early anti-TNFa
therapy was associated with an 82% decrease in the
odds of PFC (OR = 0.18, 95% CI: 0.05-0.66; p = 0.01).
Among those with perianal lesions, anti-TNFa therapy
was associated with 94% reduced odds of PFC develop-
ment (OR = 0.055, 95% CIl: 0.006-0.50; p = 0.010).

No other treatment group was associated with reduced
risk of PFC.

Conclusion: Early anti-TNF therapy prevents perianal
fistula development, especially among patients at
increased risk.

J. Adler, Pediatric Gastroenterology, University

of Michigan, Michigan Medicine, Ann Arbor, Ml, USA,
E-Mail: jeradler@umich.edu
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Adler J, Gadepalli S, Rahman M, Kim S

Early tumour necrosis factor antagonist
treatment prevents perianal fistula develop-
ment in children with Crohn’s disease:
Post-hoc analysis of the RISK study

Background: One in 3 children with Crohn’s disease
develop perianal fistula complications (PFCs), among
the most disturbing and difficult-to-treat disease-related
complications. Retrospective evidence suggests PFCs
may be preventable.

Objective: The aim of this study was to determine if
early anti-tumour necrosis factor-alpha (anti-TNFa)
therapy prevents PFC development in a well-character-
ised prospective cohort of paediatric patients with
Crohn’s disease who were free from PFC at enrolment.
Design: RISK was a multicentre inception cohort of chil-
dren newly diagnosed with Crohn’s disease. The authors
included all patients who had never experienced PFCs
30 days after study enrolment. They conducted nearest-
neighbour propensity score-matched triad analyses.
Matching was performed to balance patient character-
istics across 3 mutually exclusive treatment groups
based on therapy prior to either PFC development or
the end of the observation period.
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Comparative real-world effectiveness

of ustekinumab versus anti-TNF in Crohn’s
disease: 12-month maintenance phase
results from the prospective, observational
RUN-CD study using propensity score
adjustment

Background: The prospective RUN-CD registry investi-
gates the effectiveness of ustekinumab (UST) and other
biologics in Crohn’s disease (CD) across Germany. Based
on data from the registry, this study presents the main-
tenance phase results of a 12-month real-world-evidence
(RWE) comparison of CD patients initiating new biologic
therapies with UST or anti-TNF.

Methods: After excluding patients using biologics other
than UST and anti-TNF and those with missing out-
comes, the final sample consisted of 618 CD patients.
Clinical remission (CR), defined as a Harvey-Bradshaw
Index (HBI) = 4, was the prespecified endpoint at

12 months. Switching to another biologic therapy was
considered an outcome failure. Propensity score adjust-
ment was used to reduce the effect of confounders.
Results: The study included 343 CD patients treated
with UST and 264 treated with anti-TNF. Over 12 months,
the frequency of therapy switches was significantly
higher for infliximab (28%) compared with UST (17%)
and adalimumab (17%) (p = 0.045). There was no signifi-
cant difference in CR rates at 12 months between the
UST and anti-TNF groups (65.8% vs. 60.0%, p = 0.262).
However, in week-16 responders, CR rates at 12 months
were significantly higher with UST (77.6%) versus
anti-TNF (65.4%) (p = 0.041). The change in EQ-VAS
(Qol) scores between UST and anti-TNF showed

a 5.1-point difference favoring UST (p = 0.002).



Conclusions: In this 12-month real-world-evidence
comparison, overall clinical remission (CR) rates were
similar between ustekinumab (UST) and anti-TNF.
However, among week-16 responders, CR rates were
significantly higher with UST. Additionally, UST was
associated with a significantly greater improvement
in quality of life compared with anti-TNF.

B. Bokemeyer, Interdisciplinary Crohn Colitis Centre
Minden, Minden, Germany, and Department of
Medicine |, University Hospital Schleswig-Holstein
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After surgically induced remission, ileal
and colonic mucosa-associated microbiota
predicts Crohn’s disease recurrence

Background and aims: Investigating the tissue-asso-
ciated microbiota after surgically induced remission
may help to understand the mechanisms initiating
intestinal inflammation in Crohn’s disease.

Methods: Patients with Crohn’s disease undergoing
ileocolic resection were prospectively recruited in

6 academic centers. Biopsy samples from the neo-
terminal ileum, colon, and rectosigmoid were obtained
from colonoscopies performed after surgery. Microbial
DNA was extracted for 16S rRNA gene sequencing.
Microbial diversity and taxonomic differential relative
abundance were analyzed. A random forest model was
applied to analyze the performance of clinical and
microbial features to predict recurrence. A Rutgeerts
score > i2 was deemed as endoscopic recurrence.
Results: A total of 349 postoperative colonoscopies
and 944 biopsy samples from 262 patients with Crohn’s
disease were analyzed. lleal inflammation accounted
for most of the explained variance of the ileal and colonic
mucosa-associated microbiota. Samples obtained from
97 patients who were in surgically induced remission at
first postoperative colonoscopy who went on to develop
endoscopic recurrence at second colonoscopy showed
lower diversity and microbial deviations when compared
with patients who remained in endoscopic remission.
Depletion of genus Anaerostipes and increase of several
genera from class Gammaproteobacteria at the 3 biopsy
sites increase the risk of further recurrence. Gut micro-
biome was able to predict future recurrence better
than clinical features.

Conclusions: lleal and colonic mucosa-associated
microbiome deviations precede development of new-
onset ileal inflammation after surgically induced
remission and show good predictive performance for
future recurrence. These findings suggest that targeted
microbial modulation is a plausible modality to pre-
vent postoperative Crohn’s disease recurrence.

M.S. Silverberg, Division of Gastroenterology, Mount
Sinai Hospital Inflammatory Bowel Disease Centre,
University of Toronto, Toronto, ON, Canada,

E-Mail: mark.silverberg@sinaihealth.ca

DOI: 10.1016/j.cgh.2024.06.022 W

Functional Disorders
of the Upper GI Tract

Am J Gastroenterol. 2025;120(5):1108-1115

|zagirre A, Sarasqueta C, Flores-Arriaga J, Aso MC,
Pérez Pérez M, Tack J, Huang IH, Sperber AD, Palsson OS,
Bangdiwala SI, D’Amato M, Lanas A, Lobo B,
Alonso-Cotoner C, Santos J, Bujanda L

Worldwide prevalence and description
of cyclic vomiting syndrome according
to the results of the Rome Foundation
Global Epidemiology Study

Introduction: Cyclic vomiting syndrome (CVS) is a
disorder of gut-brain interaction of unknown origin.
The aim of this study was to evaluate the global
prevalence of this disorder and its associated factors.
Methods: Data were collected from nationwide internet
surveys in 26 countries, with subjects evenly distributed
by age, sex, and country. The survey included the
Rome IV questionnaire and an extensive supplemental
gquestionnaire to evaluate additional factors.

Results: A total of 54,127 participants completed the
questionnaire (51% male, mean age 44.3 years). The
pooled prevalence of CVS was 0.3% (95% confidence
interval [Cl]: 0.3-0.4%; n =187), highest in Brazil (1%,
95% ClI: 0.6-1.5), and lowest in Japan and Germany
(with no subject who fulfilled the criteria for CVS).

The mean age of participants with CVS was 36.7 years
(standard deviation [SD] 13.5), and it was more common
in women (56.7% vs. 43.5%). Factors independently
associated with this syndrome were female sex (odds
ratio [OR] = 1.52, 95% CI: 1.13-2.03), young age (OR =
2.57,95% Cl: 1.34-4.94, for people between the ages
of 18 and 39 years, compared with those older than

65 years), depression (OR = 3.14, 95% Cl: 2.05-4.82,

p < 0.001), and anxiety (OR =179, 95% CI: 1.15-2.78,

p < 0.001). Individuals with CVS had impaired quality
of life (QoL) (Patient-Reported Outcomes Measure-
ment and Information System 10-item score: physical
QoL mean, 12.9 vs. 15.5, p < 0.001; mental QoL mean
12.3 vs. 14.4, p < 0.001) compared with others.

Discussion: Cyclic vomiting syndrome is a relatively
common disorder that has a negative impact on quality
of life. It is important to raise awareness on this syn-
drome to avoid underdiagnosis and improve clinical
practice.

A. lzagirre, Department of Gastroenterology,
Donostia University Hospital, Gipuzkoa, Spain,
E-Mail: arantzazu.izagirrearostegi@osakidetza.eus

DOI: 10.14309/ajg.0000000000003105 W
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Symposium 239, Sydney (Australia), March 21-22, 2025

Immune-Mediated Diseases
of the GI Tract - Treat to

Target Approach

Advancements in Treating Immune-Mediated Gl Diseases:

Insights from Sydney Symposium

by eickhoff kommunikation GmbH, Cologne, Germany

The 2025 international symposium of the Falk
Foundation e.V. in Sydney, Australia, focused on treat
to target approaches for immune-mediated diseases
of the gastrointestinal tract. Additionally, established
and new treatment options as well as the evaluation
of clinical, imaging and biomarker assessments as
the basis for targeted therapeutic approaches were
discussed. A mix of discussion, lecture, and voting
formats provided opportunities for intensive exchange
and shared learning experiences.

Falk Foundation eV. is committed to promoting
scientific progress and medical education without
commercial interests, not only in Europe but worldwide.
Prof. Rupert Leong, Sydney (Australia), explained in
his opening remarks that the program developed by
the scientific organising committee for the symposium
in Sydney with 45 high-profile speakers attracted

490 participants from around the world.

Focus on achieving therapeutic goals

Eosinophilic esophagitis, inflammatory bowel diseases,
and microscopic colitis are among the immune-mediated
diseases of the gastrointestinal tract. As Prof. Axel
Dignass, Frankfurt (Germany), explained, treat to target
therapies are most advanced in inflammatory bowel
diseases, yet the therapeutic outcomes are still unsatis-
factory. Besides new medications or their combinations,
better management based on clearly defined therapeutic
goals is important, according to Prof. Dignass. Regular
monitoring based on endoscopy, intestinal ultrasound or
the determination of biomarkers such as CRP (C-reactive
protein) and calprotectin play a key role in optimizing
treatment strategies [1, 2]. In the update of the STRIDE
(Selecting Therapeutic Targets in Inflammatory Bowel
Disease) recommendations, long-term goals such as
clinical and endoscopic remission, restoration of quality
of life, and normal growth in children, as well as short-
term goals like symptom improvement and normalisation
of serum and fecal markers, were defined. In Crohn’s
disease, transmural healing can also be considered,
whereas in ulcerative colitis, the focus lies on achieving
histological healing [3]. A systematic review with meta-
analysis in patients with ulcerative colitis showed that
achieving harder targets (such as endoscopic and histo-
logical remission) significantly reduces the risk of re-
lapse compared to aiming for clinical remission alone [4].
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Call for more personalized and holistic treatments

Prof. Peter Gibson, Melbourne (Australia), does not

see the treat to target approach as the ideal strategy.
On the one hand, the optimal therapeutic goals in indi-
cations such as ulcerative colitis are still controversial.
On the other hand, endoscopic, histological, and mucosal
endpoints are often not achieved by the currently avail-
able disease-modifying drugs (DMDs), even less so

in second-line therapy [5]. In Crohn’s disease, target-
oriented therapy is not superior to standard treatment [6].
The perspective of patients must also be considered,
as adherence to clinical assessment is good, but adher-
ence to monitoring serum and fecal markers and colono-
scopy is low [7]. In practice, the availability of DMDs is
limited for most gastroenterologists, and reimbursement,
especially in therapy escalation, is not guaranteed.

Prof. Gibson instead recommends personalized manage-
ment, whose goals holistically include mental health
and nutrition, and establishing a therapy and monitoring
plan together with the affected individuals, implemented
interdisciplinarily.

In the subsequent panel discussion, all agreed that
practitioners generally act based on therapeutic goals.
There are differences in the choice of therapeutic goals
depending on the indication, but the common goal of
all practitioners is the patients’ quality of life. The chal-
lenge is to define therapeutic goals individually and
choose the appropriate markers to monitor these goals
and treatment success.

Optimization of 5-ASA therapy in ulcerative colitis

Another point was the optimization of therapy in
ulcerative colitis with 5-aminosalicylic acid (5-ASA),
which plays an important role in the treatment of mild to
moderate disease. According to Prof. Britta Siegmund,
Berlin (Germany), the guidelines of the European Crohn’s
and Colitis Organisation (ECCO) recommend primary
topical (rectal) treatment with at least 1 g 5-ASA daily
for induction of remission in proctitis, rather than the
administration of steroids [8]. Better compliance is ob-
served with the administration of 1 g 5-ASA once daily
(OD) compared to 0.5 g three times daily (TID), with
the same efficacy and tolerability [9]. For left-sided
colitis and pancolitis, the guidelines recommend topical
administration of at least 2 g 5-ASA for induction of



remission. Oral 5-ASA (at least 2 g per day) in combi-
nation with rectal 5-ASA is suggested over monotherapy
in ulcerative colitis of at least rectosigmoid extent [8, 10].
It is important to inform patients that it takes some time
for rectal bleeding to stop, so that they don’t discontinue
the treatment due to impatience [10]. The effect of
5-ASA is dose-dependent, with a dosage of 3 g 5-ASA
OD being superior to 1.5 g OD and 0.5 g TID [11], as well
as 2 g OD versus 1 g twice daily (BID) [12]. In therapy
escalation with biologics for moderate to severe ulcera-
tive colitis, the combination with 5-ASA does not pro-
vide additional benefit [13, 14].

Stenoses in Crohn’s disease as a therapeutic goal -
theory and practice

Strictures are not mentioned in the STRIDE recommen-
dations [3]. Prof. Rupert Leong, Sydney (Australia),
questioned this, as strictures are part of the intestinal
damage in Crohn’s disease [15]. An algorithm of the
ECCO for the treatment of Crohn’s disease with strictures
follows a symptom-based rather than a treat to target
approach [16], although a large part of the strictures
are asymptomatic [17]. To investigate strictures, Prof.
Leong explained the advantages and disadvantages of
various methods, such as colonoscopy and MRI entero-
clysis (MRE). Ultrasound is a simple but well-available
and very sensitive method, although it cannot evaluate
proximal intestinal strictures. It is important to assess
whether strictures can be removed surgically or via
endoscopic balloon dilatation (EBD). A consensus of
the Global Interventional Inflammatory Bowel Disease
Group recommends EBD only for less than four stric-
tures in close proximity but not for multiple strictures
[18]. In contrast, the guidelines of the Japan Gastro-
enterological Endoscopy Society recommend EBD with-
out limiting the number of strictures if technically feasible
[19]. Prof. Leong supported this option with a case
example where multiple strictures over about 40 cm
were managed with EBD, thus avoiding surgery.
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Ernest-Suarez K, Murguia-Favela LE, Constantinescu C,
Fitzpatrick T, Top KA, Hu J, Jadavji T, Leung Y, Chan M,
Panaccione R, Seow CH

Live rotavirus vaccination appears low-risk
in infants born to mothers with inflammatory
bowel disease on biologics

Background and aims: Biologic therapies in the context
of inflammatory bowel disease and pregnancy lead to
improved maternal and fetal outcomes. Placental trans-
fer results in detectable drug concentrations in infants.
Rotavirus infection results in diarrheal-related hospitali-
zations; however, the live oral vaccine is not currently
recommended in biologic exposed infants. The aim of
this study was to assess the effect of maternal biologic
therapies on the infant immune system and safety of
live rotavirus vaccination in biologic-exposed infants.
Methods: Biologic-exposed infants underwent stan-
dardized clinical assessments, drug concentration, and
immune function testing (complete blood count, differ-
ential, immunoglobulin levels, extended B-cell and T-cell
subset enumeration, Recent Thymic Emigrants, regula-
tory T-cell numbers, mitogen stimulation assays, and
review of T-cell Receptor Excision Circles in the newborn
screen). Rotavirus vaccine-specific adverse effects
following immunizations up to 42 days post the last
dose of the vaccine series were recorded.

Results: There were 57 infants born to 52 mothers

with inflammatory bowel disease exposed to infliximab
(n = 21), adalimumab (n =19), vedolizumab (n =10), and
ustekinumab (n = 7) in the third trimester for a median
of 39 weeks (interquartile range [IQR], 38-39 weeks)
at delivery. Immunologic assessments validated for age
were normal in all infants despite median infliximab con-
centrations of 6.1 ug/ml (range, 0.4-28.8 ug/ml), adalimu-
mab concentrations of 1.7 ug/ml (range, 0.7-7.9 ug/ml),
ustekinumab concentrations of 0.6 ug/ml (range, O-1.1),
and undetectable for vedolizumab at 10.7 weeks (IQR,
9.4-12.4) of age. The live oral rotavirus vaccine series
was provided to 50 infants with the first dose given

at a median of 13 weeks of age. No adverse effects
following immunization were reported.

Conclusion: Immune function testing was normal, and
administration of live rotavirus vaccination appeared
low-risk in biologic-exposed infants irrespective of
circulating drug levels.

C.H. Seow, Division of Gastroenterology and Hepatology,
Department of Medicine, University of Calgary, Calgary,
AB, Canada, E-Mail: cseow@ucalgary.ca

DOI: 10.1016/j.cgh.2024.07.007 &
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Ho FF, Gao YY, Chen Y, Wang BH, Wu JCY, Zheng H,
Cheung YT, Lam CS, Wang MH, Wu IXY, Mao C,
Chung VCH

Association of healthy lifestyle behaviours
with incident inflammatory bowel disease:
A population-based prospective cohort study

Background: The combined effects of some modifiable
lifestyle factors on incident inflammatory bowel disease
(IBD) are uncertain.

Aims: To evaluate the combined association between
healthy lifestyle behaviours and IBD incidence.
Methods: This population-based prospective cohort
study used data from the UK Biobank. 105,715 participants
aged 40-70 who had no IBD diagnosis at baseline in
the analyses were included. The 5 healthy lifestyle be-
haviours that the authors studied were never smoking,
optimal sleep, high level of vigorous physical activity,
high dietary quality, and moderate alcohol intake. The
outcome was the overall incidence of IBD and individual
incidences of Crohn’s disease (CD) and ulcerative
colitis (UC). Hazard ratios (HR) and 95% confidence
intervals (Cls) for associations were derived.

Results: The multivariable adjusted HRs (95% Cls)
associated with having 1, 2 and 3-5 healthy lifestyle
behaviours for IBD incidence compared with those
with none of these behaviours were 0.75 (0.59-0.97),
0.72 (0.56-0.92), and 0.50 (0.37-0.68), respectively

(p for trend < 0.001). Similar findings for CD and UC
were observed. Only never smoking exhibited significant
independent inverse associations with the overall inci-
dence of IBD (HR = 0.70, 95% CI: 0.58-0.83, p < 0.001)
and the incidence of UC (HR = 0.58, 95% Cl: 0.48-0.72,
p < 0.001).

Conclusions: Healthy lifestyle behaviours are signifi-
cantly associated with lower inflammatory bowel
disease (IBD) incidence in middle-aged and elderly
individuals, suggesting the potential of lifestyle
modifications as a primary prevention strategy for IBD.

I.X.-Y. Wu, Xiangya School of Public Health,
Central South University, Changsha, Hunan, China,
E-Mail: irenexywu@csu.edu.cn
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Katz S, Kwah J, Swaminath A, Petralia F, Sharpless V,
Sachar D, Jandorf L, Axelrad JE; New York Crohn’s

and Colitis Organization

Safety of immunosuppression in a prospec-
tive cohort of inflammatory bowel disease
patients with a history of cancer: SAPPHIRE
Registry

Background and aims: In patients with inflammatory
bowel disease (IBD) and a history of cancer, retrospective
studies have suggested that exposure to immunosup-



pressive agents does not increase the risk of incident
(recurrent or new) cancer compared with unexposed
patients. Safety of immunosuppression in A Prospective
cohort of inflammatory bowel disease Patients and a
HistoRy of cancEr (SAPPHIRE) is a prospective registry
aimed at addressing this issue.

Methods: Since 2016, patients with IBD and confirmed
index cancer before enrollment were followed up
annually. Patients receiving chemotherapy or radiation
at enrollment, or recurrent cancer within 5 years, were
excluded. The primary outcome was development

of incident cancer related to exposure to immuno-
suppressive medications.

Results: Among 305 patients (47% male, 88% white),
the median age at IBD diagnosis and cancer were 32 and
52 years, respectively. Index cancers were solid organ
(46%), dermatologic (32%), gastrointestinal (13%), and
hematologic (9%). During a median follow-up period
of 4.8 years, 210 patients (69%) were exposed to immu-
nosuppressive therapy and 46 patients (15%) developed
incident cancers (25 new, 21 recurrent). In unadjusted
analysis, the crude rate of incident cancer in unexposed
patients was 2.58 per 100 person-years versus 4.78 per
100 person-years (relative risk = 1.85; 95% confidence
interval [Cl]: 0.92-3.73) for immunosuppression-exposed
patients. In a time-varying proportional hazards model
adjusting for sex, smoking history, age and stage at
index malignancy, and non-melanoma skin cancer,

no significant association was found between receipt
of immunosuppression and incident cancer (adjusted
hazard ratio = 1.41; 95% CI: 0.69-2.90), or with any
major drug class.

Conclusions: In this interim analysis of patients with
inflammatory bowel disease and a history of cancer,
despite numerically increased adjusted hazard ratios,
the authors did not find a statistically significant
association between subsequent exposure to immuno-
suppressive therapies and development of incident
cancers.

S. Itzkowitz, Division of Gastroenterology, Icahn School
of Medicine at Mount Sinai, New York, NY, USA,
E-Mail: steven.itzkowitz@mountsinai.org

DOI: 10.1016/j.cgh.2024.05.006
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Hirdes MMC, van der Meulen-de Jong AE, Maljaars PWJ,
Voorneveld PW, Nanne de Boer KH, Peters CP,
Oldenburg B, Hoentjen F; Dutch Initiative on Crohn

and Colitis

Surveillance in inflammatory bowel disease:
White light endoscopy with segmental
re-inspection versus dye-based chromo-
endoscopy - A multi-arm randomised
controlled trial (HELIOS)

Background: It remains unclear if the increased colorectal
neoplasia detection rate in inflammatory bowel disease
(IBD) by high-definition (HD) dye-based chromo-
endoscopy compared with HD white-light endoscopy
is due to enhanced contrast or increased inspection

times. Longer withdrawal times may yield similar neopla-
sia detection rates as found by HD chromoendoscopy.
Objective: To compare colorectal neoplasia detection
rates for HD white-light endoscopy with segmental re-
inspection and HD chromoendoscopy, using single-pass
HD white-light endoscopy as an additional control group.
Design: In a multicentre, randomised controlled trial,
IBD patients aged =18 years without active disease and
scheduled for endoscopic surveillance were included.
Patients were 2:2:1 randomised to HD white-light en-
doscopy with segmental re-inspection of each colonic
segment (double pass), HD chromoendoscopy or single-
pass HD white-light endoscopy. The primary outcome
was colorectal neoplasia detection rate. Assuming equal
colorectal neoplasia rates (non-inferiority margin of
10%) between segmental re-inspection and chromo-
endoscopy and superiority of segmental re-inspection
versus single-pass HD white-light endoscopy, a sample
size of 566 patients was required.

Results: In total, 563 patients were analysed per-pro-
tocol. Colorectal neoplasia detection rates were 10.3%
(n = 24/234) for HD white-light endoscopy with segmen-
tal re-inspection and 13.1% (n = 28/214) for HD chromo-
endoscopy. This confirmed non-inferiority to HD chromo-
endoscopy (A -2.8%, lower limit 95% confidence interval
[CI]: -7.8, p < 0.01). In addition, the number of detected
colorectal neoplasia per 10 min of withdrawal time was
similar between HD white-light endoscopy with segmen-
tal re-inspection and HD chromoendoscopy (0.062 vs.
0.058, p = 0.83). Single-pass HD white-light endoscopy
yielded a lower colorectal neoplasia rate (6.1%; n = 7/115)
than segmental re-inspection but this was not statisti-
cally significant (A 4.1%, 95% Cl: -2.2:9.6%, p = 0.19).

Conclusions: High-definition (HD) white-light endoscopy
with segmental re-inspection was non-inferior to HD
chromoendoscopy for colorectal neoplasia detection
in IBD patients. It can therefore be assumed that the
benefit of HD chromoendoscopy may be explained

by the longer withdrawal time and not necessarily the
enhanced contrast. However, re-inspection per se did
not lead to a significantly higher colorectal neoplasia
rate than single-pass HD white-light endoscopy alone.

F. Hoentjen, Inflammatory Bowel Disease Centre,
Department of Gastroenterology and Hepatology,
Radboud University Medical Centre, Nijmegen,
The Netherlands, E-Mail: hoentjen@ualberta.ca
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Prof. Dr. Peter Hasselblatt

Better look twice during screening
colonoscopies for inflammatory bowel
disease

Current guidelines recommend initiating colorectal
cancer surveillance in patients with inflammatory bowel
disease (IBD) after 8 years of disease duration or from
the time of diagnosis in those with concomitant primary
sclerosing cholangitis. Subsequent surveillance colonos-
copies should be performed at risk-adapted intervals.
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Based on the results of numerous studies and meta-
analyses, the preferred screening modality is dye-
assisted chromoendoscopy with targeted biopsies

of abnormal mucosal areas. If chromoendoscopy

is not available, high-definition white-light endoscopy
(HD-WLE) with targeted biopsies can be performed

as an alternative. There are two possible explanations for
the superiority of chromoendoscopy. On the one hand,
the dye may be superior to white light for detecting
dysplastic mucosal alterations. On the other hand,
chromoendoscopy is technically more demanding and
leads to increased examination times and thus a more
meticulous inspection of the mucosa. The current HELIOS
trial addressed these issues by randomizing 563 IBD
patients to undergo screening colonoscopy using 1 of

3 approaches: chromoendoscopy, HD-WLE, or HD-WLE
with repeated (“double-pass”) inspection of each
intestinal segment and thus longer inspection times.
Double-pass HD-WLE was not inferior to chromoendo-
scopy in detecting dysplastic lesions or in the number
of lesions detected per time. These results suggest that
longer inspection times may be more important com-
pared to the use of dyes in order to detect colitis-asso-
ciated dysplasia. The median withdrawal times were

19 minutes for HD-WLE and 26 minutes for chromo-
endoscopy, underscoring the importance of adequate
inspection time and optimum equipment for screening
colonoscopies in IBD patients. This statement is also
endorsed by current guidelines: When using HD-WLE,
it should be performed “with particular care and an
appropriate withdrawal time.” B

Gastroenterology. 2025;168(5):939-951.e5

Hirten RP, Danieletto M, Sanchez-Mayor M, Whang JK,
Lee KW, Landell K, Zweig M, Helmus D, Fuchs TJ,
Fayad ZA, Nadkarni GN, Keefer L, Suarez-Farinas M,
Sands BE

Physiological data collected from wearable
devices identify and predict inflammatory
bowel disease flares

Background and aims: Wearable devices capture
physiological signals non-invasively and passively. Many
of these parameters have been linked to inflammatory
bowel disease (IBD) activity. The authors evaluated the
associative ability of several physiological metrics with
IBD flares and how they change before the development
of flare.

Methods: Participants throughout the United States
answered daily disease activity surveys and wore an
Apple Watch (Apple), Fitbit (Google), or Oura Ring
(Oura Health). These devices collected longitudinal heart
rate (HR), resting heart rate (RHR), heart rate variability
(HRV), steps, and oxygenation. C-reactive protein,
erythrocyte sedimentation rate, and fecal calprotectin
were collected as standard of care. Linear mixed-effect
models were implemented to analyze HR, RHR, steps,
and oxygenation, and cosinor mixed-effect models
were applied to HRV circadian features. Mixed-effect
logistic regression was used to determine the predictive
ability of physiological metrics.

Results: 309 participants were enrolled across 36 states.
Circadian patterns of HRV differed significantly between
periods of inflammatory flare and remission and symp-
tomatic flare and remission. Marginal means for HR and
RHR were higher during periods of inflammatory flare
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and symptomatic flare. There were fewer daily steps
during inflammatory flares. HRV, HR, and RHR differen-
tiated whether participants with symptoms had inflam-
mation. HRV, HR, RHR, steps, and oxygenation were
significantly altered up to 7 weeks before inflammatory
and symptomatic flares.

Conclusions: Longitudinally collected physiological
metrics from wearable devices can identify and change
before inflammatory bowel disease (IBD) flares,
suggesting their feasibility to monitor and predict
IBD activity.

R.P. Hirten, The Dr. Henry D. Janowitz Division of
Gastroenterology, Department of Medicine, Icahn
School of Medicine at Mount Sinai, New York, NY, USA,
E-Mail: robert.hirten@mountsinai.org

DOI: 10.1053/j.gastro.2024.12.024 &
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Garcia NM, Muthukumar S, Rubin DT, Prasad S

Continuous monitoring of CRP, IL-6, and
calprotectin in inflammatory bowel disease
using a perspiration-based wearable device

Background: Wearable sensor devices represent a non-
invasive technology to continuously track biomarkers
linked to inflammatory bowel disease (IBD). The authors
assessed the inflammatory markers associated with
IBD in human perspiration.

Methods: Participants with IBD were monitored for

40 to 130 minutes with a proprietary wearable sensor
device used to measure C-reactive protein (CRP), inter-
leukin-6, and calprotectin. Sensor response using electro-
chemical impedance spectroscopy and serum samples
were measured on the same day. The Mann-Whitney test
was used to analyze the relationship between active
and remission IBD in serum and perspiration, classified
according to endoscopic reports and serum biomarker
levels. Asynchronously collected fecal calprotectin
from a subset of the population was similarly analyzed.
Results: A total of 33 subjects were enrolled. Expression
of calprotectin was significantly elevated in the active
cohort compared with the remission cohort in perspira-
tion (p < 0.05; median 906.69 ng/ml; active 95% con-
fidence interval [Cl]: 466.0-1833 ng/ml; remission 95%
Cl: 328.4-950.8 ng/ml), serum (median 1860.82 ng/ml;
active 95% Cl: 1705-2985 ng/ml; remission 95% ClI:
870.2-1786 ng/ml), and stool (p < 0.05; median

126.74 ug/g; active 95% Cl: 77.08-3471 ug/g; remission
95% Cl: 5.038-190.4 ug/9). Expression of CRP in per-
spiration and serum was comparable between the active
and remission cohorts (perspiration: p > 0.05; median =
970.83 pg/ml; active 95% Cl: 908.7-992 pg/ml; remission
95% Cl: 903.3-991.9 pg/ml; serum: median 2.34 ug/ml;
active 95% Cl: 1.267-4.492 ug/ml; remission 95% Cl:
1.648-4.287 ug/ml). Expression of interleukin-6 in perspi-
ration was non-significant in the active cohort compared
with the remission cohort and was significantly elevated
in serum (perspiration: p < 0.05; median 2.13 pg/ml;
active 95% Cl: 2.124-2.44 pg/ml; remission 95% CI:
1.661-2.451 pg/ml; serum: median 1.15 pg/ml; active
95% Cl: 1.549-3.964 pg/ml; remission 95% ClI:



0.4301-1.257 pg/ml). Analysis of the linear relationship
between perspiration and serum calprotectin (R2 = 0.7195),
CRP (R2 = 0.615), and interleukin-6 (R2 = 0.5411)
demonstrated a strong to moderate relationship
across mediums.

Conclusions: The authors demonstrate the clinical
utility of perspiration as a non-invasive medium for
continuous measurement of inflammatory markers
in inflammatory bowel disease and find that the
measures correlate with serum and stool markers
across a range of disease activity.

S. Prasad, Department of Bioengineering, University
of Texas at Dallas, Richardson, TX, USA,
E-Mail: shalini.prasad@utdallas.edu

DOI: 10.1093/ibd/izae054 |
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Real-world effectiveness of ustekinumab
versus anti-TNF or vedolizumab in ulcerative
colitis: Induction and 12-month maintenance
results from the prospective, observational
RUN-UC study

Background: Real-world evidence studies of ustekinumab
(UST) in ulcerative colitis (UC) are needed because
randomized controlled trials do not represent unselected
patient populations in everyday clinical practice. Patients
with UC were recruited when starting biologic therapy
for the first time or switching to a new biologic therapy.
This study assessed the effectiveness of maintenance
therapy with UST in comparison to anti-TNF or vedoli-
zumab (VDZ) at 12 months.

Methods: Between 2020 and 2022, 507 UC patients
starting biologic therapy for the first time or switching
to a new biologic therapy were enrolled at 34 inflamma-
tory bowel disease (IBD)-specialized centers in Germany.
After excluding patients receiving other biologics or
small molecules, as well as those with stomas or missing
outcomes, the final sample consisted of 476 patients.
The outcomes were clinical response, clinical remission
(CR), and steroid-free remission. Propensity score

(PS) adjustment with inverse probability of treatment
weighting was used to reduce the effect of confounding
due to physician selection of therapy.

Results: A total of 476 patients with UC were included
in the analysis (UST: 147, anti-TNF: 168, VDZ: 161). Treat-
ment persistence over 12 months differed significantly
(p < 0.001) between UST (93.9%), VDZ (87.0%), and
anti-TNF (75.0%). The PS-weighted effectiveness of UST
in the modified intention-to-treat analysis at month 12
was not significantly different from anti-TNF or VDZ
(CR: UST 26.9%, anti-TNF 34.7%, VDZ 40.9%; p = 0.063).

Conclusions: In the prospective RUN-UC study with
propensity score-weighted groups, ustekinumab showed
higher treatment persistence but no significant differ-
ence in maintenance effectiveness compared to anti-
TNF or vedolizumab in ulcerative colitis.

ACCURE Study Group

Appendicectomy plus standard medical
therapy versus standard medical therapy
alone for maintenance of remission in
ulcerative colitis (ACCURE): A pragmatic,
open-label, international, randomised trial

Background: The appendix might have an immuno-
modulatory role in ulcerative colitis. Appendicectomy
has been suggested as a potentially therapeutic inter-
vention to maintain remission in ulcerative colitis. The
aim of this trial was to evaluate the clinical effective-
ness of laparoscopic appendicectomy in maintaining
remission in patients with ulcerative colitis.

Methods: The authors did a pragmatic, open-label,
international, randomised controlled superiority trial in
22 centres across the Netherlands, Ireland, and the UK.
Patients with established ulcerative colitis who were in
remission but had been treated for disease relapse within
the preceding 12 months were randomly assigned (1:1)
to undergo appendicectomy plus continued maintenance
medical therapy (intervention group) or to continue
maintenance medical therapy alone (control group).
Randomisation was done with a central, computer-
generated allocation concealment, stratified by disease
extent. Patients and treating physicians were unmasked
to group allocation. The prespecified primary outcome
was the proportion of patients with a disease relapse
within 1 year, predefined as a total Mayo score of 5 or
higher with an endoscopic subscore of 2 or 3, or, in
absence of endoscopy, based on a centrally independent
masked review by a critical event committee as an ex-
acerbation of abdominal symptoms (e.g., elevated stool
frequency subscore of > 1 point from baseline) with

a rectal bleeding subscore of =1 or faecal calprotectin
level above 150 ug/g or necessitating treatment inten-
sification other than mesalazine. Analyses were done
on an intention-to-treat principle.

Findings: Between September 20, 2012, and Septem-
ber 21, 2022, 1386 patients were screened. 201 patients
were randomly assigned to the appendicectomy group
(n =101) or the control group (n =100). After exclusion
of 4 patients due to eligibility violations (3 had active
disease and 1 received biological agents at time of ran-
domisation), 99 patients in the appendicectomy group
and 98 patients in the control group were included in
the intention-to-treat analyses. The 1-year relapse rate
was significantly lower in the appendicectomy group
than in the control group (36/99 patients [36%] vs.
55/98 patients [56%]; relative risk = 0.65 [95% confi-
dence interval: 0.47-0.89]; p = 0.005; adjusted p = 0.002).
Adverse events occurred in 11 of 96 patients (11%) in
the appendicectomy group and 10 of 101 patients (10%)
in the control group. The most frequently reported
adverse events were postoperative temporary self-
limiting abdominal pain in the appendicectomy group
(3 patients [3%]) and skin rash in the control group
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(3 patients [3%]). Two cases (2%) of low-grade appen-
diceal mucinous neoplasm were incidentally found in
resected appendix specimens in the appendicectomy
group. Serious adverse events occurred in 2 of 96 pa-
tients (2%) who underwent appendicectomy and none
in the control group. There were no deaths.

Interpretation: Appendicectomy is superior to standard
medical therapy alone in maintaining remission in
patients with ulcerative colitis.

C.J. Buskens, Department of Surgery, Amsterdam
UMC, University of Amsterdam, Amsterdam,
The Netherlands, E-Mail: c.j.buskens@amsterdamumc.nl

DOI: 10.1016/52468-1253(25)00026-3
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Gorelik Y, Ghersin I, Lujan R, Shlon D,
Loewenberg Weisband Y, Ben-Tov A, Matz E, Zacay G,
Dotan |, Turner D, Bar-Yoseph H

GLP-1 analog use is associated with
improved disease course in inflammatory
bowel disease: A report from the Epi-lIRN

Background and aims: The growing use of glucagon-
like peptide 1 (GLP-1) analogs for type 2 diabetes mellitus
(DM2) and obesity necessitates studies about their use
in patients with inflammatory bowel diseases (IBD).
Methods: Data on patients with DM2 were retrieved
from an Israeli nationwide cohort of patients with IBD
(Epi-lIRN), recording GLP-1 analog exposure for at least
6 months. The primary outcome was poor disease out-
comes (i.e., composite of steroid dependence, initiation
of advanced IBD therapy, hospitalization, surgery, or
death). Cox proportional hazard models with time-
varying covariables were used to assess the impact of
GLP-1 use on outcomes during follow-up.

Results: The authors included 3737 patients (24,338
patient-years) with IBD and DM2 (50.4% ulcerative colitis
[UCD), of whom 633 were treated with GLP-1 analogs.
Accounting for demographics IBD/DM2 related variables,
medication use, and laboratory measurements, GLP-1
analog use was associated with reduced composite
outcome in the full cohort (adjusted hazard ratio [aHR] =
0.74, 95% confidence interval [Cl]: 0.62-0.89) and in
each subtype (UC [aHR = 0.71, 95% CI: 0.52-0.96]

and Crohn’s disease [aHR = 0.78, 95% Cl: 0.62-0.990).
Similar trends were seen in multivariate analyses of
each individual outcome, although only hospitalization
was significant (aHR = 0.74, 95% ClI: 0.61-0.91). The
protective effect of GLP-1 analogs was seen in patients
with obesity (aHR = 0.61, 95% CIl: 0.50-0.77), but not

in non-obese (aHR = 0.94, 95% CI: 0.67-1.31).

Conclusions: GLP-1 analogs are associated with improved
outcomes in inflammatory bowel disease, specifically
in patients with obesity. The mechanisms of these
effects require further investigation as well as their
role in patients without type 2 diabetes mellitus.

H. Bar-Yoseph, Department of Gastroenterology,
Rambam Health Care Campus, Haifa, Israel,
E-Mail: haggaiby@gmail.com

DOI: 10.1093/ecco-jcc/jjael60 |
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IBS, Functional and
Motility Disorders

Lancet Gastroenterol Hepatol. 2025;10(6):520-536

Cuffe MS, Staudacher HM, Aziz |, Adame EC,
Krieger-Grubel C, Madrid AM, Ohlsson B, Black CJ,
Ford AC

Efficacy of dietary interventions in irritable
bowel syndrome: A systematic review
and network meta-analysis

Background: Patients with irritable bowel syndrome
(IBS) are often interested in dietary interventions as

a means of managing their symptoms. However, the
relative efficacy of available diets for the management
of IBS is unclear. The authors aimed to examine the
relative efficacy of various dietary interventions in IBS.
Methods: For this systematic review and network
meta-analysis they searched Medline, Embase, Embase
Classic, and the Cochrane Central Register of Controlled
Trials from database inception to February 7, 2025,

to identify randomised controlled trials comparing an
active dietary intervention requiring changes to the
intake of more than one food in IBS with either a control
intervention, such as a habitual diet, sham diet, a high
fermentable oligosaccharides, disaccharides, monosac-
charides, and polyols (FODMAP) diet, or alternative
miscellaneous dietary advice, or any other active dietary
intervention requiring changes to the intake of more
than one food. The authors assessed efficacy using
dichotomous assessments of improvement in global IBS
symptoms or improvement in individual IBS symptomes,
including abdominal pain, abdominal bloating or disten-
sion, and bowel habit. They pooled data using a random-
effects model, with the efficacy of each intervention
reported as pooled relative risks (RRs) with 95% confi-
dence intervals [Cls]. They ranked interventions according
to their p-score, which measures the mean extent of
certainty that one intervention is better than another,
averaged over all competing interventions.

Findings: The authors identified 28 eligible randomised
controlled trials (comprising 2338 patients) of 11 differ-
ent dietary interventions compared with 4 control inter-
ventions, of which 6 (low FODMAP diet, British Dietetic
Association/National Institute for Health and Care
Excellence [BDA/NICE] diet, lactose-reduced diet,
starch-reduced and sucrose-reduced diet, a personalised
diet, and a Mediterranean diet) were studied in more
than one trial. For global IBS symptoms, assessed in

28 randomised controlled trials and when considering
only the dietary interventions studied in more than one
trial, a starch-reduced and sucrose-reduced diet ranked
first (RR of global IBS symptoms not improving 0.41
[95% CI: 0.26-0.67]; p-score 0.84; 2 trials), a low FODMAP
diet ranked fourth (0.51 [95% CI: 0.37-0.701; p-score
0.71; 24 trials), and a BDA/NICE diet ranked tenth
(0.62 [95% Cl: 0.43-0.9017; p-score 0.44; 8 trials), versus
a habitual diet. For abdominal pain, assessed in 26 trials
and when considering only the dietary interventions
studied in more than one randomised controlled trial,

a starch-reduced and sucrose-reduced diet ranked
second (RR of abdominal pain not improving 0.54
[95% CI: 0.33-0.901; p-score 0.73; 2 trials), and a low
FODMAP diet ranked fifth (0.61[95% CIl: 0.42-0.897;
p-score 0.64; 23 trials), versus a habitual diet. For



abdominal bloating or distension, assessed in 26 trials
and when considering only the dietary interventions
studied in more than one randomised trial, only a low
FODMAP diet (RR of abdominal bloating or distension
not improving 0.55 [95% CI: 0.37-0.807]; p-score 0.64;
23 trials) was superior to a habitual diet and ranked
fourth. For bowel habit, assessed in 23 randomised
trials, none of the dietary interventions was superior

to any of the control interventions, but a low FODMAP
diet was superior to a BDA/NICE diet (RR of bowel
habit not improving 0.79 [95% CI: 0.63-0.99]). All com-
parisons across the network were rated as low or very
low confidence, except for direct comparisons between
a low FODMAP diet or a starch-reduced and sucrose-
reduced diet and habitual diet, both of which were
rated as moderate confidence.

Interpretation: In terms of dietary interventions for
irritable bowel syndrome, the most evidence exists
for a low FODMAP diet, but other promising therapies
are emerging and should be the subject of further
study.

A. Ford, Leeds Gastroenterology Institute,
St. James’s University Hospital, Leeds, UK,
E-Mail: alexf12399@yahoo.com
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Wallén H, Ljétsson B, Lindfors P, Forsell E, Hesser H,
Svanborg C

Internet-delivered exposure-based cognitive
behavior therapy for irritable bowel syn-
drome: A clinical effectiveness study

Introduction: Irritable bowel syndrome (IBS) is a
common and debilitating disorder. When dietary and
pharmacological interventions are not satisfactory,
psychological treatment may produce good results.
However, the access to such treatment is scarce, and
therefore, it is of importance to make use of technical
solutions. In this study, the authors wanted to investi-
gate the real-world effectiveness of an internet-delivered
exposure-based cognitive behavior therapy (ECBT)

for IBS and to replicate an earlier finding regarding the
working mechanism of the treatment.

Methods: A total of 309 consecutively recruited patients
from the Internet Psychiatry Clinic in Stockholm received
ECBT for 12 weeks. The patients’ IBS symptoms, quality
of life, avoidance behaviors, and gastrointestinal symp-
tom-specific anxiety were monitored, and they used

a bivariate cross-lagged panel model to investigate
time-related change in symptoms and avoidance
behaviors.

Results: IBS symptoms, measured with the Gastro-
intestinal Symptom Rating Scale for IBS, were reduced
from 48.06 (standard deviation [SD] 11.26) before
treatment to 33.06 (SD 10.81) 6 months after treatment
(p < 0.001). The effect size (calculated by Cohen d )
was 1.30 (1.08-1.51). There was a significant (p < 0.001)
cross-lagged effect from reduction in avoidance behavior
to reduction in symptoms but not in the reverse direc-
tion, indicating that the treatment effect is mediated
by behavioral change.

Discussion: The authors conclude that exposure-based
cognitive behavior therapy is effective under real-world
conditions, also when delivered through the Internet,
and that an important treatment mechanism is the
reduction of avoidance behaviors.

H. Wallén, Centre for Psychiatry Research, Department
of Clinical Neuroscience, Karolinska Institutet, Stockholm,
Sweden, E-Mail: hugo.wallen@vgregion.se

DOI: 10.14309/ajg.0000000000003059 W
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Wright-Hughes A, Ow PL, Alderson SL, Ridd MJ, Foy R,
Bishop FL, Chaddock M, Fernandez C, Guthrie EA,
Muir DP, Taylor CA, Farrin AJ, Everitt HA, Ford AC

Predictors of response to low-dose
amitriptyline for irritable bowel syndrome
and efficacy and tolerability according

to subtype: Post-hoc analyses from the
ATLANTIS trial

Background: Low-dose amitriptyline, a tricyclic anti-
depressant (TCA), was superior to placebo for irritable
bowel syndrome (IBS) in the AmitripTyline at Low-dose
ANd Titrated for Irritable bowel syndrome as Second-
line treatment (ATLANTIS) trial.

Objective: To perform post-hoc analyses of ATLANTIS
for predictors of response to, and tolerability of, a TCA.
Design: ATLANTIS randomised 463 adults with IBS to
amitriptyline (n = 232) or placebo (n = 231). The authors
examined the effect of baseline demographic and dis-
ease-related patient characteristics on response to ami-
triptyline and the effect of amitriptyline on individual
symptoms and side effects by subtype.

Results: There was a quantitative difference in amitrip-
tyline effectiveness in those = 50 years versus < 50 on
the IBS severity scoring system (IBS-SSS) (interaction
p = 0.048, mean difference in = 50 years subgroup -46.5;
95% confidence interval [Cl]: -74.2 to -18.8, p = 0.0010),
and subjective global assessment of relief (interaction
p = 0.068, OR in = 50 years subgroup 2.59; 95% ClI:
1.47-4.55, p = 0.0010), and those in the 70% most de-
prived areas of England compared with the 30% least
deprived for a = 30% improvement in abdominal pain
(interaction p = 0.021, OR in 70% most deprived sub-
group 2.70; 95% CI: 1.52-4.77, p = 0.0007). Stronger
treatment effects were seen in men, with higher Patient
Health Questionnaire-12 scores, and with IBS with diar-
rhoea. Mean differences in individual IBS-SSS compo-
nents favoured amitriptyline, and side effects were
similar, across almost all IBS subtypes.

Conclusion: These exploratory analyses demonstrate
there are unlikely to be deleterious effects of ami-
triptyline in any particular irritable bowel syndrome
subtype and could help identify patients in whom
amitriptyline may be more effective.

A.C. Ford, Leeds Institute of Medical Research,
St. James’s University Hospital, University of Leeds,
Leeds, UK, E-Mail: alexford@nhs.net

DOI: 10.1136/gutjnl-2024-334490 W
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Colorectal Cancer

Gastroenterology. 2025;168(4):714-724.e4

Pilati C, Soulabaille A, Gallois C, Blons H, Cayre A,
Sroussi M, Le Corre D, Mouillet-Richard S, Mulot C,

Le Malicot K, De Reynies A, Bachet JB, Borg C,

Di Fiore F, Guimbaud R, Bennouna J, André T, Taieb J,
Penault-Llorca F, Laurent-Puig P

ERBB2 comprehensive profiling and
prognostication in stage Ill colon cancer:
Findings from PETACCS8 and IDEA-France
cohorts

Background and aims: ERBB2 pathway activation,
through amplification or activating mutations, represents
a new target for colon cancer (CC) treatment. Mole-
cular methods were compared with the gold standard
for assessing ERBB2 status, and the prognostic value
of ERBB2 amplification, mutations, and expression was
determined using data from 2 phase 3 trials involving
nearly 3000 patients with stage Il CC.

Methods: In the PETACCS trial, immunohistochemistry
and fluorescence in situ hybridization, DNA, and RNA
analysis were performed on 1813, 1719, and 1733 samples,
respectively. In the IDEA-France trial, DNA and RNA
sequencing was performed on 1129 and 1263 samples.
The breast cancer SCAN-B cohort (n = 3409) served
as an external reference. A new molecular ERBB2-ampli-
fied status was defined using ERBB2 next-generation
sequencing score, RNA sequencing expression, and
clustering based on ERBB2 neighboring gene expres-
sion. Concordance between diagnostic techniques

and the association between time to recurrence (TTR)
and ERBB2-status were evaluated.

Results: The prevalence of the molecular ERBB2-ampli-
fied group was 1.85% in PETACCS8 and 1.5% in IDEA-
France, with a concordance of 0.81 (95% confidence
interval [CI]: 0.70-0.92) with the gold standard immuno-
histochemistry and fluorescence in situ hybridization
method in PETACCS8. A non-linear relationship was
observed between TTR and ERBB2 expression, with
extreme groups showing a less favorable prognosis

(p < 0.0001) in both colon and breast cancers. Patients
with molecular ERBB2-amplified status or mutations
had the poorest prognosis, followed by low-expression
and intermediate-expression groups (3-year TTR of
67.0%, 71.2%, and 77.9%, respectively). In multivariate
analysis, the low-expression group had a significantly
shorter TTR (hazard ratio =1.28; 95% Cl: 1.07-1.52).

Conclusions: The molecular definition of ERBB2
status could represent a cost-effective alternative in
stage lll colon cancer. ERBB2 alterations and low RNA
expression significantly reduced time to recurrence,
highlighting the complex role of ERBB2.

C. Pilati, Centre de Recherche des Cordeliers, Paris,
France, E-Mail: camilla.pilati@inserm.fr
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Colorectal Cancer Screening/
Endoscopy
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Al Bakir I, Curtius K, Cresswell GD, Grant HE,
Nasreddin N, Smith K, Nowinski S, Guo Q,
Belnoue-Davis HL, Fisher J, Clarke T, Kimberley C,
Mossner M, Dunne PD, Loughrey MB, Speight A,
East JE, Wright NA, Rodriguez-Justo M, Jansen M,
Moorghen M, Baker AM, Leedham SJ, Hart AL,
Graham TA

Low-coverage whole genome sequencing
of low-grade dysplasia strongly predicts
advanced neoplasia risk in ulcerative colitis

Background: The risk of developing advanced neoplasia
(AN; colorectal cancer and/or high-grade dysplasia) in
ulcerative colitis (UC) patients with a low-grade dyspla-
sia (LGD) lesion is variable and difficult to predict. This
is a major challenge for effective clinical management.
Objective: The authors aimed to provide accurate AN
risk stratification in UC patients with LGD. They hypoth-
esised that the pattern and burden of somatic genomic
copy humber alterations (CNASs) in LGD lesions could
predict future AN risk.

Design: A retrospective multicentre validated case-con-
trol study using 270 LGD samples from 122 patients
with UC was performed. Patients were designated pro-
gressors (n = 40) if they had a diagnosis of AN in the
~5 years following LGD diagnosis or non-progressors

(n = 82) if they remained AN-free during follow-up. DNA
was extracted from the baseline LGD lesion, low-cover-
age whole genome sequencing performed and data
processed to detect CNAs. Survival analysis was used
to evaluate CNAs as predictors of future AN risk.
Results: CNA burden was significantly higher in pro-
gressors than non-progressors (p = 2x10¢ in discovery
cohort) and was a very significant predictor of AN risk in
univariate analysis (OR = 36; p = 9x107), outperforming
existing clinical risk factors such as lesion size, shape
and focality. Optimal risk prediction was achieved with
a multivariate model combining CNA burden with the
known clinical risk factor of incomplete LGD resection.
Within-LGD lesion genetic heterogeneity did not con-
found risk prediction.

Conclusion: Measurement of copy number alterations
in low-grade dysplasia is an accurate predictor of
advanced neoplasia risk in inflammatory bowel disease
and is likely to support clinical management.
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Robb KA, Young B, Murphy MK, Duklas P, McConnachie A,
Hollands GJ, McCowan C, Macdonald S, O’Carroll RE,
O’Connor RC, Steele RJC

Behavioural interventions to increase uptake
of FIT colorectal screening in Scotland
(TEMPO): A nationwide, 8-arm, factorial,
randomised controlled trial

Background: Uptake of colorectal cancer screening

is suboptimal. The TEMPO trial evaluated the impact of
2 evidence-based, theory-informed, and co-designed
behavioural interventions on uptake of faecal immuno-
chemical test (FIT) colorectal screening.

Methods: TEMPO was a 2 x 4 factorial, 8-arm, randomised
controlled trial embedded in the nationwide Scottish
Bowel Screening Programme. All 40,000 consecutive
adults (aged 50-74 years) eligible for colorectal screen-
ing were allocated to 1 of 8 groups using block rando-
misation: (1) standard invitation; (2) 1-week suggested
FIT return deadline; (3) 2-week deadline; (4) 4-week
deadline; (5) problem-solving planning tool (no dead-
line); (6) planning tool plus 1-week deadline; (7) planning
tool plus 2-week deadline; (8) planning tool plus 4-week
deadline. The primary outcome was the proportion of
FITs returned correctly completed to be tested by the
colorectal screening laboratory providing a positive or
negative result, within 3 months of the FIT being
mailed to a person.

Findings: From June 19 to July 3, 2022, 5000 partici-
pants were randomly assigned per group, with no loss
to follow-up. 266 participants met the exclusion criteria;
39 734 (19,909 [50.1%] female and 19,825 [49.9%] male;
mean age 61.2 [standard deviation 7.3] years) were
included in the analysis. The control group (no deadline,
and no planning tool) had a 3-month FIT return rate

of 66.0% (3275/4965). The highest return rate was seen
with a 2-week deadline without the planning tool
(3376/4964 [68.0%]; difference vs. control of 2.0%
[95% CI: 0.2-3.9]). The lowest return rate was seen
when the planning tool was given without a deadline
(3134/4958 [63.2%]; difference vs. control of -2.8%
[95% CI: -4.7 to -0.8]). The primary analysis, assuming
independent effects of the 2 interventions, suggested
a clear positive effect of giving a deadline (adjusted
odds ratio [aOR] = 113 [95% CI: 1.08-1.19]; p < 0.0001),
and no effect for use of a planning tool (aOR = 0.98
[95% CI: 0.94-1.02]; p = 0.34), though this was compli-
cated by an interaction between the 2 interventions
(Pinteraction = 0.0041); among those who were given a
deadline, there was no evidence that receiving a planning
tool had any effect (aOR =1.02 [95% CI: 0.97-1.07];

p = 0.53), but in the absence of a deadline, giving

the planning tool appeared detrimental (aOR = 0.88
[95% CI: 0.81-0.967; p = 0.0030). In the absence of

the planning tool, there was little evidence that the use
of a deadline had any effect on return rates at 3 months.
However, secondary analyses indicated that the use of
deadlines boosted earlier return rates (within 1, 2, and

4 weeks, particularly around the time of the deadline),
and reduced the need to issue a reminder letter after
6 weeks, with no evidence that the planning tool had
any positive impact, and without evidence of inter-
actions between interventions.

Interpretation: Adding a single sentence suggesting

a deadline for faecal immunochemical testing (FIT)
return in the invitation letter to FIT colorectal screening
resulted in more timely FIT return and reduced the
need to issue reminder letters. This is a highly cost-
effective intervention that could be easily implemented
in routine practice. A planning tool had no positive
effect on FIT return.

K.A. Robb, School of Health and Wellbeing,
University of Glasgow, Glasgow, UK,
E-Mail: katie.robb@glasgow.ac.uk
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Gauci JL, Mandarino FV, Kerrison C, Whitfield AM,
O’Sullivan T, Gupta S, Lam B, Perananthan V, Cronin O,
Lee EY, Williams SJ, Burgess N, Bourke MJ

Margin thermal ablation eliminates size as
a risk factor for recurrence after piecemeal
endoscopic mucosal resection of large
non-pedunculated colorectal polyps

Background: Lesion size is an independent risk factor
for recurrence following endoscopic mucosal resection
of large (= 20 mm) non-pedunculated colorectal polyps.
Post-resection margin thermal ablation (MTA) reduces
the risk of recurrence. Its impact on the uncommon
larger (= 40 mm) lesions is unknown.

Objective: The authors sought to analyse the impact of
MTA on = 40 mm lesions in a large, prospective cohort.
Design: A prospective cohort of patients with colorectal
polyps =20 mm treated with piecemeal endoscopic
mucosal resection in an expert tissue resection centre
was divided into 3 phases: 'pre-MTA’, July 2009-June
2012; '"MTA-adoption’, July 2012-June 2017 and ’stan-
dardised-MTA’, July 2017-July 2023. Recurrence was
defined as adenomatous tissue endoscopically and/or
histologically detected at the first surveillance colo-
noscopy. The primary outcome was the recurrence rate
over the 3 time periods in 3 size groups: 20-39 mm,
40-59 mm and =60 mm.

Results: Over 14 years until July 2023, 1872 sporadic
colorectal polyps =20 mm in 1872 patients underwent
endoscopic mucosal resection (median lesion size

35 mm [interquartile range {IQR}, 25-45 mm]). Of these,
1349 patients underwent surveillance colonoscopy at

a median of 6 months (IQR, 4-8 months). The overall
rates of recurrence in the pre-MTA, MTA-adoption and
standardised-MTA phases were 13.5% (42/310), 12.6%
(72/560) and 2.1% (10/479), respectively, (p < 0.001).
When MTA was applied in the standardised-MTA phase,
the rate of recurrence was the same among 20-39 mm
(1.5% [3/205]), 40-59 mm (1.6% [3/190]) and = 60 mm
polyps (1.4% [1/73]) (p = 1.00).

Conclusion: Margin thermal ablation negates the effect
of size on the incidence of recurrence after piecemeal
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endoscopic mucosal resection of colorectal polyps
>40 mm.

M.J. Bourke, Gastroenterology and Hepatology,
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Cubiella J, Diaz-Tasende J, Lanas A, Ono A,
Serra-Burriel M, Frias-Arrocha E, Hernandez C, Jover R,
Andreu M, Carballo F, Morillas JD, Salas D, Almazan R,
Alonso-Abreu |, Banales JM, Herndndez V, Portillo |,
Vanaclocha-Espi M, de la Vega M; COLONPREYV study
investigators

Effect of invitation to colonoscopy versus
faecal immunochemical test screening on
colorectal cancer mortality (COLONPREV):
A pragmatic, randomised, controlled,
non-inferiority trial

Background: Colonoscopy and the faecal immunoche-
mical test are accepted strategies for colorectal cancer
screening in the average-risk population (i.e., people
aged = 50 years without personal or family history of
colorectal cancer). The aim of this trial was to compare
whether invitation to screening with faecal immuno-
chemical test was non-inferior to colonoscopy in a
screening programme.

Methods: COLONPREV was a pragmatic, randomised,
controlled, non-inferiority trial done at 15 tertiary
hospitals across 8 regions of Spain. Eligible participants
were presumptively healthy and aged between 50 years
and 69 years without a personal history of colorectal
cancer, adenoma or inflammatory bowel disease, family
history of hereditary or familial colorectal cancer (i.e.,

2 or more first-degree relatives with colorectal cancer or
1 diagnosed before age 60 years), severe comorbidities,
or previous colectomy. Participants were randomly
assigned (1:1) to one-time colonoscopy or biennial faecal
immunochemical test before invitation to screening.
The primary endpoint was colorectal cancer mortality at
10 years, assessed in the intention-to-screen population.
An absolute difference of less than 0.16 percentage
points was required to show non-inferiority.

Findings: Between June 1, 2009, and December 31, 2021,
57,404 individuals were randomly assigned to receive
an invitation for colonoscopy (n = 28,708) or the faecal
immunochemical test (n = 28,696). The intention-to-
screen population consisted of 26,332 individuals in the
colonoscopy group and 26,719 in the faecal immuno-
chemical test group. In the intention-to-screen popula-
tion, participation in any form of screening was 31.8% in
the colonoscopy group and 39.9% in the faecal immuno-
chemical test group (risk ratio [RR] = 0.79 [95% confi-
dence interval [Cl]: 0.77-0.82]). Faecal immunochemical
testing was non-inferior to colonoscopy with regard

to the risk of colorectal cancer mortality at 10 years: the
risk was 0.22% (55 deaths) in the colonoscopy group
and 0.24% (60 deaths) in the faecal immunochemical
test group (risk difference -0.02 [95% CI: -0.10 to 0.06];
RR = 0.92 [95% Cl: 0.64-1.321]; Pron-inferiority = 0.0005).
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Interpretation: Participation in screening was higher
among individuals invited to faecal immunochemical
test screening than colonoscopy screening. On the
basis of participation observed in this study, a faecal
immunochemical test-based programme was non-
inferior to a colonoscopy-based programme for
colorectal cancer-related mortality.

A. Castells, Department of Gastroenterology, Hospital
Clinic of Barcelona, IDIBAPS, Centro de Investigacion
Biomédica en Red en Enfermedades Hepaticas y
Digestivas, University of Barcelona, Barcelona, Spain,
E-Mail: castells@clinic.cat

DOI: 10.1016/s0140-6736(25)00145-x M

EXPERT OPINION

PD Dr. Armin Kullmer

[
|

The COLONPREYV study: Comparative
evaluation of colorectal cancer screening
strategies

Official colorectal cancer screening programs have been
shown to be superior to opportunistic, ad hoc screening.
The NordICC trial (DOI: 10.1056/nejmoa2208375) demon-
strated that colonoscopy-based screening significantly
reduces both the incidence and mortality of colorectal
cancet. In parallel, many international screening strate-
gies rely on repeated screening using fecal immuno-
chemical tests (FIT).

The COLONPREYV study is the first direct comparison
of these 2 primary strategies for the early detection
of colorectal cancer: a one-time colonoscopy versus
repeated FIT screening in the typical risk population.
With almost 50,000 patients and a follow-up period

of 10 years, the scale of the study is evident. The results
have direct implications for clinical practice and health
policy debates. In this study, the FIT-based screening
program achieved a significantly higher participation
rate and was not inferior to colonoscopy in reducing
colorectal cancer mortality after 10 years. These results
suggest that repeated, low-threshold FIT screening is
not only more practical, but also at least as effective as
colonoscopy. A cost-effectiveness analysis of the study
results is currently pending and is unlikely to reveal any
cost disadvantages of the FIT strategy. On the other
hand, colonoscopy was more effective, although not
(yet) statistically significant.

It therefore remains to be seen how the results of the
study will be interpreted and implemented in the differ-
ent countries. Presumably, the countries that have so
far relied on colonoscopy will retain it and vice versa
for the FIT countries. There are arguments for both
strategies. However, in countries that are considering
the introduction of screening programs, COLONPREV
provides a scientifically sound basis and makes a clear
case for FIT as an effective, population-based strategy.
Importantly, both the NordICC and COLONPREY trials
underscore a shared critical challenge: increasing pub-
lic awareness and participation in colorectal cancer
screening. B
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Clinical trial: Effect of abdominal vibration
combined with walking exercise programme
on bowel preparation in older patients with
constipation

Background: Older patients with constipation are at an
increased risk of inadequate bowel preparation.

Aim: To assess the effectiveness of an abdominal vibra-
tion combined with walking exercise (AVCWE) programme
compared to walking exercise (WE) and standard
preparation regimens for bowel preparation in older
patients with constipation.

Methods: This 3-arm randomised controlled trial involved
271 older patients with constipation scheduled for colo-
noscopy. Patients assigned to the AVCWE group were
asked to walk independently for at least 5500 steps
and received 2 cycles of moderate-intensity abdominal
vibrations. Patients in the WE group were required

to walk independently for at least 5500 steps, whereas
patients in the control group received only the standard
regimen. The primary outcome was the rate of adequate
bowel preparation, defined as a total score of =6 on
the Boston Bowel Preparation Scale.

Results: The rate of adequate bowel preparation in the
AVCWE group (92.2%) was significantly higher than

in the WE group (78.9%) and the control group (60.4%)
(p < 0.001). Additionally, the AVCWE group had statis-
tically significant increases in adenoma detection rate
(p = 0.003) and patient satisfaction (p < 0.001), and

a reduced incidence of bloating (p = 0.016). Logistic
regression analysis identified first colonoscopy (OR =
2.329), laxative use = 3 times per week (OR = 2.675)
and poor dietary compliance (OR = 2.249) as risk factors
for inadequate preparation.

Conclusion: This provides empirical evidence suggest-
ing that abdominal vibration combined with walking
exercise may help improve bowel preparation quality
amongd older patients with constipation.

R. Vimala, Department of Nursing Science, Faculty

of Medicine, University Malaya, Kuala Lumpur, Malaysia,
E-Mail: vimala@um.edu.my
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Ichita C, Goto T, Fushimi K, Shimizu S

Timing of direct oral anticoagulants
resumption following colorectal
endoscopic submucosal dissection:
A nationwide study in Japan

Introduction: With the increasing use of direct oral anti-
coagulants (DOACSs), managing these agents around
endoscopic submucosal dissection (ESD) is crucial.

However, due to the need for a large number of cases,
studies examining the timing of resumption are lacking,
resulting in varied recommendations across international
guidelines. The authors aimed to perform a comparative
study about the resumption timing of DOACs after
colorectal ESD using a nationwide database in Japan.
Methods: They conducted a retrospective cohort study
on colorectal ESD using the Diagnosis Procedure Com-
bination database from 2012 to 2023. Patients using
anticoagulants other than DOACs were excluded, and
only those who resumed DOACs within 3 days were
included. From eligible patients, they divided them into
early (the day after ESD) and delayed (2-3 days after
ESD) resumption groups. The authors used inverse proba-
bility of treatment weighting to assess the delayed
bleeding and thromboembolic events within 30 days.
Delayed bleeding was defined as bleeding requiring
endoscopic hemostasis or blood transfusion after ESD.
Results: Of 176,139 colorectal ESDs, 3550 involved DOAC
users, with 2698 (76%) categorized as early resumption
and 852 (24%) categorized as delayed resumption
groups. After inverse probability of treatment weighting
adjustment, the early resumption group did not signi-
ficantly increase delayed bleeding compared with the
delayed resumption group (odds ratio [OR] = 1.05;
95% confidence interval [CI]: 0.78-1.42; p = 0.73). How-
ever, it significantly reduced the risk of thromboembolic
events (OR = 0.45; 95% CI: 0.25-0.82; p < 0.01).

Discussion: Resuming direct oral anticoagulants the
day after colorectal endoscopic submucosal dissection
was associated with reduced thromboembolic events
without significant increase in risk of delayed bleeding.
C. Ichita, Gastroenterology Medicine Center, Shonan
Kamakura General Hospital, Kamakura, Kanagawa,
Japan, E-Mail: ichikamasa@yahoo.co.jp
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Jeppesen PB, Vanuytsel T, Subramanian S, Joly F,
Wanten G, Lamprecht G, Kunecki M, Rahman F,
Nielsen TSS, Berner-Hansen M, Pape UF, Mercer DF

Glepaglutide, a long-acting glucagon-like
peptide-2 analogue, reduces parenteral
support in patients with short bowel syndrome:
A phase 3 randomized controlled trial

Background and aims: Glepaglutide is a long-acting
glucagon-like peptide (GLP)-2 analogue developed to
improve intestinal absorption in patients with short
bowel syndrome (SBS). The authors conducted a trial
to establish the efficacy and safety of glepaglutide

in reducing parenteral support (PS) needs in patients
with SBS with intestinal failure.

Methods: In an international, placebo-controlled, rand-
omized, parallel-group, double-blind, phase 3 trial,
patients with SBS with intestinal failure requiring PS = 3
days/week were randomized 1:1:1 to 24 weeks of glepa-
glutide 10 mg twice weekly or once weekly or placebo.
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PS volume was equivalently reduced if mean urine
volume of a 48-hour balance period exceeded baseline
values by > 10%.

Results: 106 patients were randomized and dosed.
Glepaglutide twice weekly significantly reduced weekly
PS volumes from baseline to week 24 versus placebo
(mean change, -5.13 vs. -2.85 |/week; p = 0.0039; primary
end point). Results were similar across major anatomic
subgroups. Glepaglutide twice weekly was also superior
to placebo for key secondary end points of proportion
of patients achieving clinical response, defined as = 20%
PS volume reduction from baseline to weeks 20 and 24
(65.7% vs. 38.9%; p = 0.0243) and patients achieving

a reduction in days on PS =1 day/week from baseline
to week 24 (51.4% vs. 19.4%; p = 0.0043). Complete PS
weaning (“enteral autonomy”) was achieved for 5 pa-
tients (14%) receiving glepaglutide twice weekly versus
O for patients receiving placebo. No statistically signifi-
cant differences were found for glepaglutide once weekly
versus placebo for primary or key secondary end points.
Significant glepaglutide benefits on patient-reported
outcome (Patient Global Impression of Change) were
found. Glepaglutide was assessed to be safe and well
tolerated.

Conclusions: Glepaglutide treatment in patients with
short bowel syndrome with intestinal failure resulted
in clinically relevant reductions in parenteral support
requirements and was well tolerated.

P.B. Jeppesen, Department of Intestinal Failure and
Liver Diseases, Rigshospitalet, Kabenhavn, Denmark,
E-Mail: palle.bekker.jeppesen@regionh.dk
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Gastrointestinal Infections,
Diverticular Disease,
Other Inflammatory Disorders
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Zhan K, Bai Y, Liu T, Su X, Yang Q, Liu Y, Zhou X,
Zhang Y, Tang J, Jiang Z, Yang X, Liu W

Visual endoscopic retrograde appendicitis
therapy versus antibiotic therapy for treat-
ment of uncomplicated acute appendicitis

Introduction: Visual endoscopic retrograde appendicitis
therapy (V-ERAT) involves a single-use video scope,
allowing for real-time visualization of the appendiceal
lumen during the procedure to treat uncomplicated acute
appendicitis (AA). This study aims to compare V-ERAT
to antibiotic therapy in treating uncomplicated AA.
Methods: This multicenter, retrospective cohort study
was conducted at 9 hospitals in China from August
2021 to July 2023. Propensity score matching was per-
formed to minimize selection bias. A total of 692 uncom-
plicated AA patients were included, with 188 undergoing
V-ERAT and 504 receiving antibiotic therapy. The primary
outcome was treatment success rate. The secondary
outcomes included recurrent appendicitis rate, the
appendectomy rate during the initial hospitalization,
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length of initial hospitalization, time to disease recur-
rence, and overall adverse events.

Results: The treatment success rate did not differ be-
tween the V-ERAT and antibiotic groups (93.6%; 95%
confidence interval [Cl]: 89.1-96.7% vs. 90.5%; 95% CI:
87.6-92.9%) (p = 0.225). However, V-ERAT demonstrated
a significantly lower risk of appendicitis recurrence
compared with antibiotic therapy during the follow-up
(log-rank p < 0.001), with a hazard ratio of 0.14 (95% CI:
0.07-0.29, p < 0.001). V-ERAT was associated with

a lower appendectomy rate during the initial hospitali-
zation (4.3%; 95% ClI: 1.9-8.2% vs. 9.5%; 95% Cl: 7.1-12.4%)
(p = 0.027), a shorter length of initial hospitalization

(3 [interquartile range {IQR}, 3-4] vs. 4 [IQR, 4-6] days,
p < 0.001), and a longer time to recurrence (269 [IQR,
210-318] vs. 70 [IQR, 21-103] days, p < 0.001). The
overall adverse event rates did not differ between the
2 groups (log-rank p = 0.064).

Discussion: Visual endoscopic retrograde appendicitis
therapy seems to be a safe and effective alternative
to antibiotic therapy in treating uncomplicated acute
appendicitis, significantly reducing the risk of appen-
dicitis recurrence.

W. Liu, Department of Gastroenterology and Hepatology,
Sichuan Provincial People’s Hospital, School of Medicine,
University of Electronic Science and Technology of China,
Chengdu, Sichuan, China, E-Mail: audiliu12@163.com
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Stone JH, Khosroshahi A, Zhang W, Della Torre E,
Okazaki K, Tanaka Y, Léhr JM, Schleinitz N, Dong L,
Umehara H, Lanzillotta M, Wallace ZS, Ebbo M,
Webster GJ, Martinez Valle F, Nayar MK, Perugino CA,
Rebours V, Dong X, Wu Y, Li Q, Rampal N, Cimbora D,
Culver EL; MITIGATE Trial Investigators

Inebilizumab for treatment of IgG4-related
disease

Background: IgG4-related disease is a multiorgan,
relapsing, fibroinflammatory, immune-mediated disorder
with no approved therapy. Inebilizumab targets and
depletes CD19+ B cells and may be effective for treating
patients with IgG4-related disease.

Methods: In this phase 3, multicenter, double-blind,
randomized, placebo-controlled trial, adults with active
|IgG4-related disease underwent randomization in a 1.1
ratio to receive inebilizumab (300-mg intravenous infu-
sions on days 1and 15 and week 26) or placebo for a
52-week treatment period. Participants in both groups
received identical glucocorticoid tapers. Glucocorticoids
were allowed to treat disease flares, but background
immunosuppressants were not permitted. The primary
end point was the first treated, adjudicated disease
flare during the treatment period, assessed in a time-
to-event analysis. Key secondary end points were the
annualized flare rate and treatment-free and glucocor-
ticoid-free complete remission.

Results: A total of 135 participants with IgG4-related
disease underwent randomization: 68 participants were
assigned to receive inebilizumab and 67 were assigned
to receive placebo. Treatment with inebilizumab reduced
flare risk; 7 participants (10%) in the inebilizumab group
had at least 1 flare, as compared with 40 participants
(60%) in the placebo group (hazard ratio = 0.13; 95%
confidence interval [Cl]: 0.06-0.28; p < 0.001). The
annualized flare rate was lower with inebilizumab than
with placebo (rate ratio = 0.14; 95% Cl: 0.06-0.31;

p < 0.001). More participants in the inebilizumab group
than in the placebo group had flare-free, treatment-free
complete remission (odds ratio [OR] = 4.68; 95% ClI:
2.21-9.91; p < 0.001) and flare-free, glucocorticoid-free
complete remission (OR = 4.96; 95% ClI: 2.34-10.52;

p < 0.001). Serious adverse events occurred during the
treatment period in 12 of the participants (18%) who
received inebilizumab and 6 of the participants (9%)
who received placebo.

Conclusions: Inebilizumab reduced the risk of flares
of IgG4-related disease and increased the likelihood
of flare-free complete remission at 1 year, confirming
the role of CD19-targeted B-cell depletion as a potential
treatment for IgG4-related disease.

J.H. Stone, Division of Rheumatology, Allergy, and
Immunology, Massachusetts General Hospital,
Harvard Medical School, Boston, MA, USA,

E-Mail: jnstone@mgh.harvard.edu
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Yasuda |, Isayama H, Nakai Y, Masuda A; WONDERFUL
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Necrosectomy and its timing in relation

to clinical outcomes of EUS-guided
treatment of walled-off pancreatic necrosis:
A multicenter study

Background and aims: EUS-guided transmural drainage
with on-demand endoscopic necrosectomy (EN) is
increasingly used to manage walled-off necrosis (WON).
It has not been fully elucidated how EN and its timing
are correlated with treatment outcomes compared with
the drainage-based approach.

Methods: Within a multi-institutional cohort of

423 patients with pancreatic fluid collections, including
227 patients with WON, 153 patients were identified
who received the step-up treatment after the initial EUS-
guided drainage of symptomatic WON; this included
102 EN patients and 51 non-EN (drainage) patients.
Using the competing-risks multivariable proportional
hazards regression model with adjustment for potential
confounders, the authors calculated subdistribution
hazard ratios (SHRs) for clinical treatment success (WON
resolution) according to use of EN and its timing.
Results: Compared with drainage alone, the EN-based
treatment was associated with a shorter time to clinical
success with a multivariable SHR of 1.66 (95% confi-
dence interval: 112-2.46). Despite a higher risk of pro-
cedure-related bleeding in the EN group, there were

no differences in the rates of severe adverse events (7.8%
vs. 5.9% in the EN and non-EN groups, respectively)

or mortality (6.9% vs. 9.8%). In the EN-treated patients,
the timing of EN was not statistically significantly asso-
ciated with the time to clinical success (Pieng = 0.34).

Conclusions: Among patients receiving EUS-guided
treatment of symptomatic walled-off necrosis, the use
of endoscopic necrosectomy (EN) in addition to drain-
age procedures was associated with earlier disease
resolution. Further research is desired to determine
the optimal timing of initiating EN considering a risk-
benefit balance and cost-effectiveness.

Y. Nakai, Department of Internal Medicine, Institute of
Gastroenterology, Tokyo Women’s Medical University,
Tokyo, Japan, E-Mail: ynakai-tky@umin.ac.jp
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Pancreatic Tumors
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Taylor WR, Foote PH, Doering KA, Delgado AM,

Burger KN, Abu Dayyeh BK, Bofill-Garcia A,
Brahmbhatt B, Chandrasekhara V, Gleeson FC,
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Wallace MB, Kisiel JB, Majumder S

Multimodal pancreatic cancer detection
using methylated DNA biomarkers in
pancreatic juice and plasma CA 19-9:

A prospective multicenter study

Background and aims: In previous studies, methylated
DNA markers (MDMs) have been identified in pancreatic
juice (PJ) for detecting pancreatic ductal adenocarci-
noma (PDAC). In this prospective multicenter study, the
sensitivity and specificity characteristics of this panel
of PJ-MDMs was evaluated standalone and in combina-
tion with plasma carbohydrate antigen 19-9 (CA 19-9).
Methods: Paired PJ and plasma were assayed from

88 biopsy-proven treatment-naive PDAC cases and

134 controls (53 with normal pancreas, 23 with chronic
pancreatitis [CP], 58 with intraductal papillary mucinous
neoplasm). Bisulfite-converted DNA from buffered PJ
was analyzed using long-probe quantitative amplified
signal assay targeting 14 MDMs (NDRG4, BMP3, TBX15,
C130rf18, PRKCB, CLECTIA, CD1D, ELMOT1, IGF2BP1, RYR2,
ADCY1, FER1L4, EMX], and LRRC4) and a reference
gene (methylated B3GALT®6). Logistic regression was
used to fit the previously identified 3-MDM PJ panel
(FER1L4, C130rf18, and BMP3). Discrimination accuracy
was summarized using area under the receiver-operat-
ing characteristic curve (AUROC) with corresponding
95% confidence interval (Cl).

Results: Methylated FER1L4 had the highest individual
AUROC of 0.83 (95% ClI: 0.78-0.89). The AUROC for
the 3-MDM PJ + plasma CA 19-9 model (0.95; 95% CI:
0.92-0.98) was higher than both the 3-MDM PJ panel
(0.87; 95% CI: 0.82-0.92) and plasma CA 19-9 alone
(0.97; 95% CI: 0.87-0.96) (p = 0.0002 and 0.0135, respec-
tively). At a specificity of 88% (95% ClI: 81-93%), the
sensitivity of this model was 89% (95% CIl: 80-94%)
for all PDAC stages and 83% (95% Cl: 64-94%) for
stage I/Il PDAC.

Conclusions: A panel combining pancreatic juice
(PJ)-methylated DNA markers and plasma CA 19-9
discriminates pancreatic ductal adenocarcinoma (PDAC)
from both healthy and disease control groups with
high accuracy. This provides support for combining PJ
and blood-based biomarkers for enhancing diagnostic
sensitivity and successful early PDAC detection.

S. Majumder, Division of Gastroenterology and
Hepatology, Mayo Clinic, Rochester, MN, USA,
E-Mail: majumder.shounak@mayo.edu
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Pancreatic adenocarcinoma: Long-term
outcomes of adjuvant therapy in the
ESPAC4 phase 3 trial

Purpose: The ESPACA4 trial showed that adjuvant chemo-
therapy with gemcitabine plus capecitabine (GemCap)
produced longer overall survival (OS) than gemcitabine
monotherapy. Subsequently, the PRODIGE24-CCTG
PA.6 trial showed even longer survival for modified
fluorouracil, folinic acid, irinotecan, and oxaliplatin
(MFOLFIRINOX) than gemcitabine but had more restric-
tive eligibility criteria. The aim of this study was to
analyze the ESPAC4 survival on long-term follow-up.
Methods: The OS of 732 ESPAC4 patients comparing
367 randomly assigned to gemcitabine and 365 to
GemCap was previously reported after a median follow-
up time of 43.2 months (95% confidence interval [Cl]:
39.7-45.5) and 458 deaths. Analysis was now carried
out after a median follow-up of 104 months (101-108)
and 566 deaths.

Results: The median OS was 29.5 months (27.5-32.1) for
all patients, 28.4 months (25.2-32.0) in the gemcitabine
group and 31.6 months (26.5-38.0) in the GemCap
group (hazard ratio [HR] = 0.83 [0.71-0.987; p = 0.031).
RO patients given gemcitabine had a median survival
of 32.2 months (27.9-41.6) compared with 49.9 months
(39.0-82.3) for those given GemCap (HR = 0.63
[0.47-0.84]; p = 0.002). Lymph node-negative patients
had significantly higher 5 year OS rates on GemCap
(59% [49-71%]) than gemcitabine (53% [42-66%]; HR =
0.63 [0.41-0.98]; p = 0.04) but not those with positive
lymph nodes (p = 0.225). The OS advantage for GemCap
was retained in the PRODIGE24 subgroup of 193 (26.4%)
ESPAC4 patients not eligible for PRODIGE24 with a
median survival of 20.7 (16.2-27.3) months in patients
allocated to gemcitabine compared with 25.9 (22.3-30.2)
months for ineligible patients allocated to GemCap

(HR = 0.71[95% Cl: 0.52-0.987; X?og-rank-1at = 4.31; p = 0.038).

Conclusion: Gemcitabine plus capecitabine (GemCap)
is a standard option for patients not eligible for modi-
fied fluorouracil, folinic acid, irinotecan, and oxaliplatin
(MFOLFIRINOX). Exploratory evidence suggests that
GemCap may be particularly efficacious in RO patients
and also in lymph node-negative patients.

J.P. Neoptolemos, Department of General, Visceral
and Transplantation Surgery, Heidelberg University
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Risk factors for pancreatic cancer in indi-
viduals with intraductal papillary mucinous
neoplasms and no high-risk stigmata
during up to 5 years of surveillance:

A prospective longitudinal cohort study

Background: Cyst size, its growth rate, and diameter

of the main pancreatic duct (MPD) are all associated
with pancreatic carcinoma prevalence in intraductal
papillary mucinous neoplasms (IPMNs).

Objective: To examine the above factors in relation

to future risk of incident pancreatic carcinoma in indi-
viduals with IPMNs harbouring no high-risk stigmata.
Design: In a prospective longitudinal cohort, the authors
analysed 2549 patients with IPMNs. A multivariable
cause-specific Cox proportional hazards regression
model was built to estimate HRs for incident pancreatic
carcinoma.

Results: IPMN size at baseline and its annual growth rate
over 2 years of follow-up were associated with incident
pancreatic carcinoma (Pyeng < 0.001). The multivariable
cause-specific HR per 10 mm increase in IPMN size was
1.28 (95% confidence interval [Cl]: 1.10-1.50). The annual
growth rates of 1.5-2.4 mm/year and = 2.5 mm/year over
2 years were associated with multivariable cause-spe-
cific HRs of 1.91 (95% CI: 0.78-4.67) and 4.52 (95% ClI:
2.28-8.98), respectively (vs. < 1.5 mm/year). Neither
IPMN size at 5 years nor its maximum growth rate during
5 years was associated with incident pancreatic carci-
noma (Pueng > 0.07). MPD diameter at 5 years was asso-
ciated with incident pancreatic carcinoma (multivaria-
ble cause-specific HR per 2 mm increase, 2.12; 95% Cl:
1.72-2.63). A predictive nomogram was generated for
calculating the risk of incident pancreatic carcinoma.

Conclusion: intraductal papillary mucinous neoplasm
(IPMN) size and its growth rate predict future pancreatic
carcinoma risk only during first 5 years of follow-up.
Main pancreatic duct diameter at 5 years may identify
patients who still harbour a high risk for pancreatic
carcinoma.

T. Hamada, Department of Gastroenterology,
Graduate School of Medicine, The University of Tokyo,
Tokyo, Japan, E-Mail: hamada-tky@umin.ac.jp
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Aspirin is associated with lower risk
of pancreatic cancer and cancer-related
mortality in patients with diabetes mellitus

Background: Patients with type 2 diabetes mellitus
(T2DM) have higher pancreatic cancer (PC) risk. While

aspirin has chemopreventive effects on digestive
cancers, its effect on PC among patients with T2DM

is unclear.

Methods: This retrospective cohort study identified
newly diagnosed adult patients with T2DM in Hong
Kong between 2001 and 2015 from a territory-wide
healthcare registry. Exclusion criteria were history of
PC, pancreatic cyst, IgG4 disease, or pancreatectomy.
To address reverse causality between PC and T2DM,
the authors excluded patients with PC diagnosed within
1 year of T2DM. They also excluded patients with less
than 1 year of observation. Primary outcome was PC,
and secondary outcomes were PC-related and all-cause
mortality. Aspirin use was treated as time-varying vari-
able (=180 day-use/year) to address immortal-time bias,
and multivariable Cox regression model was employed
to derive adjusted hazard ratio (aHR). Propensity-score
(PS) matching was used as secondary analysis.
Results: Among 343,966 newly diagnosed patients
with T2DM (median follow-up: 10.5 years; interquartile
range, 7.7-14.5 years), 1224 (0.36%) developed PC.
There were 51,151 (14.9%) deaths from any cause, and
787 (0.2%) died from PC. Aspirin use was associated
with lower PC risk in both time-dependent (aHR = 0.58;
95% confidence interval [CI]: 0.49-0.69) and PS match-
ing analysis (aHR = 0.61; 95% CI: 0.48-0.77). An inverse
relationship was observed with increasing dose and
duration of aspirin use (Pyeng < 0.001). Aspirin was also
associated with a lower risk of PC-related mortality
(aHR = 0.43; 95% Cl: 0.34-0.53) and all-cause mortality
(aHR = 0.78; 95% Cl: 0.76-0.80).

Conclusion: Aspirin use may be an oncopreventive
strategy to reduce pancreatic cancer risk in patients
with type 2 diabetes mellitus. Further studies are
warranted to validate the study findings.
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Symposium 241, Oxford (United Kingdom), July 10-12, 2025

Mucosal Immunology Days ——

Future Directions from the Oxford Symposium

Inflammatory Bowel Disease: Rethinking Classification,

Immunology, and Management

by eickhoff kommunikation GmbH, Cologne, Germany

International experts in inflammatory bowel disease
(IBD) gathered in Oxford, UK, for the 241t Falk Foun-
dation e.V. Symposium, “Mucosal Immunology Days.”
The meeting aimed to review the current state of basic
research and to explore immunological aspects of IBD
in greater depth. The 31 presentations provided valuable
input for a future revision of the Montreal classification
of IBD, originally published in 2006." The new classifica-
tion is intended to better reflect the underlying biology
of IBD, be practical for clinical use, and ultimately
improve outcomes for patients.

The current Montreal classification of IBD considers three
key factors in Crohn’s disease: age at diagnosis, disease
location, and disease behavior (e.g. stricturing or pene-
trating disease). In ulcerative colitis, the extent of colonic
involvement and the severity of inflammation are central
criteria. However, recent findings have raised additional
questions that should be addressed in future classifica-
tion systems. As Prof. Britta Siegmund (Berlin, Germany)
emphasized, important unresolved issues include: Why
is Crohn’s disease a pan-enteric disease while ulcerative
colitis is confined to the colon? Why does ulcerative
colitis typically begin in the rectum? Why is there a
sharp demarcation in disease extent in ulcerative colitis?
These and other questions were the focus of discus-
sions among researchers at the symposium.

Emerging insights into the microbiome and immune
regulation in IBD

Prof. Fiona Powrie (Oxford, UK) highlighted the current
challenges in IBD. The incidence of Crohn’s disease and
ulcerative colitis is rising globally, with both conditions
displaying considerable heterogeneity. In addition, current
therapies are not effective for all patients, underscoring
the need to better understand the complex biological
mechanisms involved. Looking ahead to 2030, Prof.
Powrie Powrie referenced recent research, particularly
regarding the gut microbiome. Recent studies have
shown that the gut is home not only to protective micro-
organisms, but also to pathobionts such as Enterocloster
clostridioformis, which plays a role in the induction and
maintenance of Helicobacter hepaticus-induced colitis.
Interbacterial interactions appear to be crucial in the
development of inflammmation. Furthermore, recent
findings indicate that the responses of T and B cells to
microbes differ significantly in IBD patients compared
to healthy individuals. Notably, IL-10-positive regulatory
T cells (T,egs) interact closely with CD206-positive mac-
rophages. According to Prof. Powrie, these discoveries
could have important implications for future T, cell-
mediated therapies.
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Immune system variability and ageing

To better understand the role of the immune system in
IBD, Prof. Eoin McKinney (Cambridge, UK) presented
his findings on immune system ageing. Notably, immuno-
logical age does not necessarily correspond to chrono-
logical age. From approximately 60-65 years onward,
the immune system undergoes dramatic changes, with
a marked increase in variability, described as a “steep
decline.” Studying a Sardinian population known for its
exceptional longevity, Prof. McKinney found that, from
age 65, the peripheral B cell repertoire changes rapidly
and the naive B cell compartment undergoes a significant
decline.® Subsequently, B cell-driven immune responses
originate from a different source population. The under-
lying causes of these changes remain speculative.

Sharp demarcation of disease extent
in ulcerative colitis

The causes of the distinct boundaries of inflammation
observed in the colon of patients with ulcerative colitis
remain a subject of speculation. Prof. Derek Jewell
(Oxford, UK) shared his insights on this phenomenon,
highlighting variations in mucin layer thickness across
different sections of the colon and the potential toxic
effects of butyrate. Compared to the ileum and proximal
colon, the mucin layer is significantly thinner in the
distal colon, particularly in the rectum. Additionally,
the mucin in the distal colon predominantly contains
sialo-oligosaccharides.*¢ Butyrate can stimulate mucin
production at low concentrations (up to T mM); however,
at higher concentrations (5-10 mM), it can become
toxic to the intestinal epithelium and promote colitis.”

Diet-induced immune responses
and the predictive value of GPX4

Prof. Timon Adolph (Innsbruck, Austria) reported on
the negative effects of the Western diet - particularly
in Crohn’s disease - which is characterized by high levels
of fat, sugar, and processed foods.?? In contrast, the
Mediterranean diet has been shown to have protective
effects.’® For example, a high-fat diet can induce a type |
interferon response in the small intestine.” Prof. Adolph
also focused on glutathione peroxidase 4 (GPX4),

an enzyme whose expression may be downregulated
in Crohn’s disease and could serve as an indicator of
disease recurrence following surgery.’? GPX4 protects
phospholipids in the membranes of enterocytes from
oxidation. Therefore, assessing GPX4 deficiency in the
intestinal epithelium could, in the future, help determine



whether individuals with Crohn’s disease require dietary
restrictions, particularly with respect to unsaturated
fatty acids.

Extraintestinal manifestations in IBD

Dr. Hannah Gordon (Oxford, UK) provided an overview
of extraintestinal manifestations (EIMs) in IBD. She noted
that EIMs in Crohn’s disease usually occur when inflam-
mation is localized in the colon, whereas in ulcerative
colitis, EIMs tend to arise when proximal segments of
the colon are involved. Women are more frequently
affected than men. Gordon also highlighted that behavio-
ral and neurodevelopmental disorders, such as depres-
sion and anxiety, are more common in IBD than are
rheumatologic manifestations.” In her view, IBD should
be considered a multisystem disease.

Focus on joint involvement

According to immunologist Prof. Christopher Buckley
(Oxford, UK), the gut, joints, skin, and eyes are closely
interconnected. He raised the question of why inflam-
mation develops in different parts of the body, such
as the wrists or the intestines. He hypothesized that
distinct cell types at the sites of inflammation may
be responsible. Whether this research will influence
the development of a new IBD classification remains
to be seen.
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Lim YS, Yu ML, Choi J, Chen CY, Choi WM, Kang W,
Kim GA, Kim HJ, Lee YB, Lee JH, Park NH, Kwon SY,
Park SY, Kim JH, Choi GH, Jang ES, Chen CH, Hsu YC,
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Tseng KC, Yang SS, Peng CY, Han S

Early antiviral treatment with tenofovir
alafenamide to prevent serious clinical
adverse events in adults with chronic
hepatitis B and moderate or high viraemia
(ATTENTION): Interim results from

a randomised controlled trial

Background: Current guidelines for chronic hepatitis B
recommend antiviral therapy for individuals with non-
cirrhotic chronic hepatitis B only if they have significant
liver fibrosis or elevated alanine aminotransferase (ALT)
concentrations. The authors aimed to assess the efficacy
of early antiviral treatment in preventing serious liver-
related adverse events in individuals with non-cirrhotic
chronic hepatitis B and moderate or high viraemia but
normal or mildly elevated ALT concentrations.
Methods: ATTENTION is an ongoing randomised con-
trolled trial being conducted at 22 centres in South
Korea and Taiwan. Adults aged 40-80 years with non-
cirrhotic chronic hepatitis B and serum hepatitis B virus
(HBV) DNA concentrations between 4 log,, IU/ml and

8 logys IU/ml, and ALT concentrations lower than 70 U/I
for males and 50 U/I for females were recruited and
randomly assigned (1:1) to receive either oral tenofovir
alafenamide (25 mg daily) or no antiviral treatment
(observation). The primary endpoint was a composite
of hepatocellular carcinoma, hepatic decompensation
(e.g., development of portal hypertensive complications
including ascites, gastro-oesophageal varices, or Child-
Pugh score of = 7), liver transplantation, or death from
any cause, analysed in the intention-to-treat population.
The safety population comprised all randomly assigned
participants who received at least 1 dose of the study
treatment. This interim analysis was prespecified at

4 years after enrolment of the first participant.
Findings: Between February 8, 2019 and October 17,
2023 (the cutoff date for the first interim analysis),

798 individuals were screened and 734 were randomly
assigned (369 to tenofovir alafenamide and 365 to
observation). At a median follow-up of 17.7 months
(interquartile range [IQR], 8.3-24.4), the primary
endpoint occurred in 11 participants: 2 in the tenofovir
alafenamide group (both hepatocellular carcinoma)
and 9 in the observation group (7 hepatocellular
carcinoma, 1 hepatic decompensation, and 1 death),
corresponding to an incidence rate of 0.33 per 100 per-
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son-years in the tenofovir alafenamide group and 1.57
per 100 person-years in the observation group (hazard
ratio = 0.21 [97.5% confidence interval: 0.04-1.207;

p = 0.027). The difference between the 2 groups did
not surpass the prespecified boundaries required to
stop the trial early. Serious adverse events, excluding
primary endpoints, were reported in 23 (6%) participants
in the tenofovir alafenamide group and 24 (7%) in the
observation group.

Interpretation: The results of this interim analysis sug-
gest that early treatment with tenofovir alafenamide
reduces the risk of liver-related serious adverse events
compared with observation in adults with non-cirrhotic
chronic hepatitis B and moderate or high viraemia

but normal or mildly elevated alanine aminotransferase
(ALT) concentrations. Although these findings await
confirmation in planned future analyses, they suggest
that existing guidelines could be expanded to allow
early antiviral therapy in patients with a moderate or
high hepatitis B virus viral load, irrespective of ALT
concentrations.
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Genetic study of intrahepatic cholestasis
of pregnancy in Chinese women unveils
East Asian etiology linked to historic HBV
epidemic

Background and aims: Intrahepatic cholestasis of
pregnancy (ICP) is the most common and high-risk liver
disorder during pregnancy, with varying prevalence
across populations. The understanding of the mechanisms
underlying ICP and population-level differences remains
limited. This study delves into the genetic etiology of
ICP in East Asians, drawing comparisons with Europeans
to comprehend ICP etiology in the context of genetic
background and evolution.

Methods: The authors conducted the hitherto largest-
scale genome-wide association study on fasting total
serum bile acids (TBA) and ICP in 98,269 Chinese preg-
nancies. The findings were replicated in 3 cohorts and
compared with European populations. Additionally, phe-
nome-wide association and spatio-temporal evolution
analyses were employed to investigate the function
and evolutionary patterns of ICP-associated loci.
Results: They identified 8 loci for fasting TBA and 4 for
ICP, including 10 novel loci. Notably, they discovered

an East Asian-specific locus within a 0.4 Mbp region at
14924.1, which increases fasting TBA by 6.12 umol/l and
ICP risk by 16.56-fold per risk allele (95% confidence
interval: 16.43-16.69, p = 7.06x10-38"), Phenome-wide
association and spatial-temporal evolution analyses
revealed that this 14924.1 ICP risk locus confers resis-
tance to hepatitis B and has become prevalent in East
and Southeast Asia within the last 3000 years.



Conclusions: The authors uncovered a distinct genetic
etiology of intrahepatic cholestasis of pregnancy (ICP)
in East Asians, likely linked to a historic HBV epidemic
in East and Southeast Asia within the last 3000 years.
These findings enhance the understanding of ICP
pathophysiology and offer potential for more precise
detection, assessment, and treatment of the disorder.
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Effects of tenofovir disoproxil fumarate on
intrahepatic viral burden and liver immune
microenvironment in patients with chronic
hepatitis B

Background: The impact of nucleos(t)ide analogues on
intrahepatic viral burden and immune microenvironment
in patients with chronic hepatitis B (CHB) is not clear.
Objective: The authors aimed to characterise the effects
of tenofovir disoproxil fumarate (TDF) on intrahepatic
viral burden and the liver immune microenvironment in
patients with CHB.

Design: Core liver biopsies were collected at baseline
and year 3 from patients with CHB with minimally raised
serum alanine aminotransferase in a double-blind pla-
cebo-controlled trial. Paired biopsies were analysed

by RNA-sequencing (n = 119 pairs), a custom multiplex
immunofluorescence assay (n = 30 pairs), and HBV-
targeted long-read DNA sequencing (n = 49 pairs).
Results: Both non-integrated and integrated HBV DNA
were present in all patients at baseline, with > 65%
having interchromosomal translocations. Treatment
significantly reduced the frequency of HBV core+ hepato-
cytes and intrahepatic (integrated and non-integrated)
HBV DNA, but had no effect on HBsAg+ hepatocytes.
Clonally expanded integrations were enriched for HBsAg
coding regions and showed dysregulation of nearby
genes. At baseline, there was significant enrichment of

intrahepatic CD8+ T cell proximity to HBV core+ hepato-
cytes, but not to HBsAg+ cells. The densities of T cells
and B cells were significantly reduced by TDF. Transcrip-
tomic analyses found TDF induced widespread down-
regulation of immune-related genes including inhibitory
and regulatory genes.

Conclusion: Tenofovir disoproxil fumarate significantly
reduced intrahepatic integrated and non-integrated
HBV DNA, exerting disparate effects on HBV core+ and
HBsAg+ cells and on different immune cell subsets.
These data suggest there may be differential cytotoxic
T cell-mediated killing of HBV core+ versus HBsAg+
hepatocytes, providing insights for HBV cure strategies.
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Hepatitis B core-related antigen rapid
diagnostic test for point-of-care identifi-
cation of women at high risk of hepatitis B
vertical transmission: A multicountry
diagnostic accuracy study

Background: Timely administration of the hepatitis B
virus (HBV) birth dose vaccine, along with identifying
high-risk pregnant individuals for antiviral prophylaxis,
is essential for the global elimination of vertical trans-
mission of HBV. However, in resource-limited settings,
access to HBV DNA testing is scarce, and accurate
rapid tests for HBeAg are lacking. The study aimed to
assess the diagnostic performance of a newly devel-
oped hepatitis B core-related antigen (HBcrAg) rapid
diagnostic test (RDT) to identify women who are
HBsAg-positive and eligible for antiviral prophylaxis.
Methods: In this multicountry diagnostic accuracy study,
the authors retrospectively validated the HBcrAg-RDT
using stored plasma from pregnant women who were
HBsAg-positive in cohort studies from Cambodia and
Cameroon and prospectively using finger-prick capillary
blood from postpartum mothers at rural health centres
in Burkina Faso. They estimated the sensitivity and
specificity of the HBcrAg-RDT for diagnosing high HBV
DNA concentrations (= 200,000 IU/ml) using real-time
PCR (rtPCR) as the reference. They compared the diag-
nostic performance of the HBcrAg-RDT with that of
conventional HBeAg assays based on the area under
the receiver operating characteristic curve (AUROC).
Findings: In total, plasma samples were available for
1964 participants: 1194 stored plasma samples available
for analysis from the Cambodian cohort, 501 stored
samples from the Cameroonian cohort, and 269 pro-
spectively collected samples from women in the Burkina
Faso cohort. In the pooled population, the mean age
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was 28.1 years (standard deviation [SD] 6.0), and

382 (20.0%) were HBeAg positive. The HBcrAg-RDT
showed an overall sensitivity of 93.1% (95% confidence
interval [Cl]: 90.5-95.2) and specificity of 94.3% (95% CI:
93.0-95.4). Sensitivity and specificity were 93.4%
(95% Cl: 90.7-95.5) and 94.4% (95% Cl: 92.9-95.6) in
the retrospective laboratory-based analyses of samples
from Cambodia and Cameroon, and 89.7% (95% ClI:
75.8-97.1) and 93.9% (95% Cl: 90.0-96.6) in the prospec-
tive real-world analysis of samples of HBsAg-positive
women from Burkina Faso. The AUROC for HBcrAg-RDT
(0.937 [95% ClI: 0.924-0.9501]) in distinguishing high ver-
sus low HBV DNA concentrations at the 200,000 IU/ml
threshold in the pooled data set was significantly
higher than that of HBeAg rapid tests (0.822 [95% CI:
0.798-0.845]; p < 0.0001) and similar to laboratory-
based HBeAg immunoassays (ELISA and chemilumines-
cence assay; 0.926 [95% Cl: 0.897-0.955]; p = 0.72).

In Burkina Faso, the median turnaround time for HBV
DNA testing was 46 days (interquartile range, 31-72),
whereas HBcrAg-RDT provided same-day results for all
participants.

Interpretation: Hepatitis B core-related antigen-rapid
diagnostic test might offer a practical solution for
integrating the prevention of vertical transmission
of HBV into decentralised antenatal care in resource-
limited settings, enabling timely identification and
management of pregnant individuals who are at high
risk of transmission.
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A pangenotypic hepatitis E virus replication
inhibitor with high potency in a rat infection
model

Background and aims: Hepatitis E virus (HEV) consti-
tutes a substantial public health burden with ~20 million
human infections annually, including 3.3 million symp-
tomatic cases. Appropriate treatment options for, in par-
ticular, HEV-infected immunocompromised patients
and pregnant women are lacking, underscoring the
urgent need for potent and safe antiviral drugs.
Methods: HEV subgenomic replicon systems were used
to screen a small library of preselected nucleoside
analogues, originally developed in a hepatitis C virus
(HCV) antiviral program. Antiviral activity of the selected
hit on HEV infection was evaluated in a variety of cell
culture systems, and the efficacy of the compound was
assessed in the athymic nude rat HEV infection model.
Results: Compound JNJ-9117 exerts pangenotype anti-
viral activity against HEV in different cell types as well
as in primary human hepatocytes. A high level of con-
servation is observed between 3 crucial motifs in the
catalytic domain of the HCV and HEV polymerases. This
suggests a mechanism of action that is identical to that
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of the molecule against HCV, whereby the 5’-triphosphate
of JNJ-9117 acts as a chain terminator during viral RNA
synthesis. JNJ-9117 has a favorable pharmacokinetic
and safety profile in rats and results in a pronounced
antiviral effect in a chronic rat HEV infection model,
both in a prophylactic and therapeutic setting. The
combination of JNJ-9117 and ribavirin (each at an inten-
tionally selected suboptimal/inactive dose) was highly
effective in infected rats in lowering the viral RNA load
in liver and feces to (almost) undetectable levels.

Conclusions: JNJ-9117 has a profile that holds promise
for the treatment of life-threatening hepatitis E virus
infections in humans. Phase | studies with JNJ-9117
have been initiated in healthy human volunteers.
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A pangenotypic nucleoside analogue as a
new therapeutic approach for HEV infection

Hepatitis E virus (HEV) infections are usually asympto-
matic and self-limiting in healthy individuals. However,
in immunosuppressed individuals—such as organ trans-
plant recipients or patients with hematological diseases—
HEV can progress to a chronic infection. The underlying
mechanism of viral persistence in these patients is an
insufficient development of the HEV-specific immune
response. Clinically, chronic HEV infection is associated
with rapid progression of chronic liver disease, with the
development of liver fibrosis and ultimately liver cirrhosis,
as well as related complications. To date, the treatment
of chronic HEV infection has relied heavily on two
approaches. First, reduction of immunosuppression is
recommended to restore HEV-specific immunity, which
facilitates immune-mediated viral clearance. However,
due to the risk of graft rejections when reducing immu-
nosuppression, this therapeutic option is often under-
utilized. Second, treatment with ribavirin has shown
efficacy in several case studies, but does not lead to
viral clearance in all individuals. In addition to hemolytic
anemia, the use of ribavirin also carries the risk of
developing resistance mutations, which can further limit
its effectiveness. The development of new and effective
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treatment options is therefore urgently needed to treat
chronic HEV infection more effectively.

This study by Zhang et al. offers new hope in this area.
JNJ-9117, a nucleoside analogue originally developed as
part of an antiviral program targeting hepatitis C, has
demonstrated pangenotypic antiviral activity against HEV
in both cell culture models and primary human hepato-
cytes. Its mechanism of action involves chain termination
during viral RNA synthesis. In preclinical models, par-
ticularly in a rat model, treatment with JNJ-9117 led to
a significant reduction in HEV viral loads. Remarkably,
the combination of JNJ-9117 with ribavirin produced
synergistic antiviral effects, achieving maximal viral
suppression even at suboptimal doses. This synergy
has the potential to increase treatment efficacy and
prevent the development of resistance mutations. Phase 1
clinical trials are currently underway to evaluate the safety
of this compound in humans. Beyond these concrete,
promising results, it is certainly welcome that new
substances for the treatment of chronic HEV infection
are being actively developed and tested in order to
close the gaps that still exist in the treatment of HEV
infections. W

MASLD*

*MASH/MASLD: formerly non-alcoholic steatohepatitis
(NASH) and non-alcoholic fatty liver disease (NAFLD).
The new international terms “MASH” (metabolic dys-
function-associated steatohepatitis) and “MASLD”
(metabolic dysfunction-associated steatotic liver dis-
ease) were introduced by the multi-society Delphi
panel in June 2023.

Gut. 2025;74(5):815-824

Results: 11 retrospective cohort studies with aggregate
data on 1,467,220 patients with T2D (647,903 GLP-1RA
new users, 819,317 non-users) were included. GLP-IRA use
was significantly associated with a lower risk of MALOs
(IRR = 0.71, 95% confidence interval [Cl]: 0.57-0.88)
and hepatic decompensation (IRR = 0.70, 95% ClI:
0.52-0.94). Association with reduced risk of HCC was
also observed (IRR = 0.82, 95% ClI: 0.61-1.11). Compared
with other antidiabetic medications, GLP-IRAs showed
superior effectiveness versus SGLT2 inhibitors in pre-
venting MALOs (IRR = 0.93, 95% CI: 0.87-0.99), versus
DPP-4 inhibitors in preventing hepatic decompensation
(IRR = 0.74, 95% CI: 0.66-0.83) and versus insulin therapy
in preventing HCC (IRR = 0.32, 95% CI: 0.13-0.80).

Conclusions: Glucagon-like peptide-1 receptor agonist
(GLP-1RA) use is associated with a lower risk of liver-
related complications and hepatic decompensation in
people with type 2 diabetes. These findings suggest

a role of GLP-1RAs in preventing liver-related complica-
tions beyond their beneficial cardiometabolic effects.

S. Petta, Gastroenterology and Hepatology Unit,
Department of Health Promotion, Mother & Child Care,
Internal Medicine & Medical Specialties, University of
Palermo, Palermo, Italy, E-Mail: salvatore.petta@unipa.it

DOI: 10.1136/gutjnl-2024-334591 W

J Hepatol. 2025;82(5):871-881

Celsa C, Pennisi G, Tulone A, Ciancimino G, Vaccaro M,
Infantino G, Di Maria G, Pinato DJ, Cabibbo G, Enea M,
Mantovani A, Tilg H, Targher G, Camma C, Petta S

Glucagon-like peptide-1 receptor agonist
use is associated with a lower risk of major
adverse liver-related outcomes: A meta-
analysis of observational cohort studies

Background: Glucagon-like peptide-1 receptor agonists
(GLP-1RAS) have shown promising effects on liver his-
tology in phase 2 trials enrolling patients with metabolic
dysfunction-associated steatotic liver disease. However,
the impact of GLP-1RAs on the long-term risk of major
adverse liver-related outcomes (MALOSs) remains
uncertain.

Objective: The authors performed a meta-analysis of
observational cohort studies to quantify the magnitude
and direction of the association between GLP-1RA use
and MALOs in people with type 2 diabetes (T2D).
Design: They systematically searched eligible cohort
studies comparing GLP-1RA new users versus users

of other glucose-lowering medications. The primary
outcome was the cumulative incidence rates of MALOs.
Secondary outcomes included hepatic decompensa-
tion events, hepatocellular carcinoma (HCC) and liver-
related mortality. Random-effects models were used

to calculate incidence rate ratios (IRRs).

Wang Y, Hong S, Hudson H, Kory N, Kinch LN,
Kozlitina J, Cohen JC, Hobbs HH

PNPLA3(148M) is a gain-of-function
mutation that promotes hepatic steatosis
by inhibiting ATGL-mediated triglyceride
hydrolysis

Background and aims: PNPLA3(148M) (patatin-like
phospholipase domain-containing protein 3) is the most
impactful genetic risk factor for steatotic liver disease.
A key unresolved issue is whether PNPLA3(148M) con-
fers a loss- or gain-of-function. Here the authors test
the hypothesis that PNPLA3 causes steatosis by seques-
tering ABHDS5 (a/B hydrolase domain-containing pro-
tein 5), the cofactor of ATGL (adipose TG lipase), thus
limiting mobilization of hepatic triglyceride (TG).
Methods: They quantified and compared the physical
interactions between ABHD5 and PNPLA3/ATGL in
cultured hepatocytes using NanoBiT complementation
assays and immunocytochemistry. Recombinant pro-
teins purified from human cells were used to compare
TG hydrolytic activities of PNPLA3 and ATGL in the
presence or absence of ABHD5. Adenoviruses and
adeno-associated viruses were used to express PNPLA3
in liver-specific Atgl”- mice and to express ABHDS5 in
livers of Pnpla3™™ mice, respectively.

Results: ABHDS5 interacted preferentially with PNPLA3
relative to ATGL in cultured hepatocytes. No differences
were seen in the strength of the interactions between
ABHDS5 with PNPLA3(WT) and PNPLA3(148M). In con-
trast to prior findings, the authors found that PNPLA3,
like ATGL, is activated by ABHD5 in in vitro assays using
purified proteins. PNPLA3(148M)-associated inhibition
of TG hydrolysis required that ATGL be expressed and
that PNPLA3 be located on lipid droplets. Finally, over-
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expression of ABHD5 reversed the hepatic steatosis
in Pnpla3"™ mice.

Conclusions: These findings support the premise that
PNPLA3(148M) (patatin-like phospholipase domain-
containing protein 3) is a gain-of-function mutation that
promotes hepatic steatosis by accumulating on lipid
droplets and inhibiting adipose triglyceride lipase-
mediated lipolysis in an a/B hydrolase domain-con-
taining protein 5 (ABHD5)-dependent manner. These
results predict that reducing, rather than increasing,
PNPLA3 expression will be the best strategy to treat
PNPLA3(148M)-associated steatotic liver disease.

Y. Wang or H.H. Hobbs, Department of Molecular
Genetics, University of Texas Southwestern
Medical Center (UTSW), Dallas, TX, USA,

E-Mail: yang2.wang@utsouthwestern.edu or
E-Mail: helen.hobbs@utsouthwestern.edu

DOI: 10.1016/j.jhep.2024.10.048 |
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Moolla A, Poolman T, Othonos N, Dong J, Smith K,
Cornfield T, White S, Ray DW, Mouchti S, Mézes FE,
Thomaides-Brears H, Neubauer S, Cobbold JF,
Hodson L, Tomlinson JW

Randomised trial comparing weight
loss through lifestyle and GLP-1 receptor
agonist therapy in people with MASLD

Background and aims: Glucagon-like peptide 1 recep-
tor agonist (GLP-1RA) therapies deliver histological
benefit in people with metabolic dysfunction-associated
steatotic liver disease (MASLD). Multiple mechanisms
may be important including weight loss, improved gly-
caemic control and putative direct tissue-specific ac-
tions. Following cessation of GLP-1RA therapy, weight
regain is common. To dissect the mechanisms under-
pinning their benefits, the authors conducted a prospec-
tive, randomised, experimental medicine study in people
with MASLD, comparing GLP-1RA treatment (liraglutide)
to matched lifestyle-induced weight loss and assessed
the impact of treatment withdrawal.

Methods: 29 participants with MASLD, without type 2
diabetes underwent metabolic phenotyping including
measurement de novo lipogenesis (DNL), liver magnetic
resonance imaging, body composition, adipose tissue
RNA sequencing, circulating proteome, and stool micro-
biome analysis. Participants were randomised to lifestyle
(~500 kcal energy deficit) or GLP-1RA treatment for

12 weeks, after which investigations were repeated, and
treatment stopped; investigations were also repeated
12 weeks after treatment withdrawal.

Results: Matched weight loss was achieved in both
arms. Body composition changes, reductions in alanine
aminotransferase, liver steatosis, and disease activity
were similar following both treatments. GLP-1RA treat-
ment, but not lifestyle, improved glucose handling,
fasting lipids, and significantly deceased DNL. The sub-
cutaneous adipose transcriptome, circulating proteome
profile and stool microbiome were not different between
groups after treatment. However, 12 weeks after GLP-
1RA (but not lifestyle) withdrawal, circulating MMP-10,
ILTORB, FGF-23, and FIt3L were elevated, alongside
dysregulated adipose gene expression.
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Conclusions: Although matched weight loss through
lifestyle or glucagon-like peptide 1 receptor agonist
(GLP-1RA) have comparable effects on hepatic steato-
sis, GLP-1RA treatment had additional metabolic
benefits on glucose homeostasis, lipid profiles, and de
novo lipogenesis. However, GLP-1IRA withdrawal may
adversely impact the circulating proteome, adipose
tissue gene expression, and the stool microbiome,
predisposing to weight regain.

JW. Tomlinson, Oxford Centre for Diabetes,
Endocrinology & Metabolism, University of Oxford,
Churchill Hospital, Headington, Oxford, UK,

E-Mail: jeremy.tomlinson@ocdem.ox.ac.uk

DOI: 10.1016/j.jhepr.2025.101363 |
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Olubamiwa AOQ, Liao TJ, Zhao J, Dehanne P, Noban C,
Angin Y, Barberan O, Chen M

Drug interaction with UDP-Glucuronosyl-
transferase (UGT) enzymes is a predictor
of drug-induced liver injury (DILI)

Background and aims: Drug-induced liver injury (DILI)
frequently contributes to the attrition of new drug
candidates and is a common cause for the withdrawal
of approved drugs from the market. Although some
non-cytochrome P450 (non-CYP) metabolism enzymes
have been implicated in DILI development, their asso-
ciation with DILI outcomes has not been systematically
evaluated.

Approach and results: In this study, the authors analyzed
a large data set comprising 317 drugs and their inter-
actions in vitro with 42 non-CYP enzymes as substrates,
inducers, and/or inhibitors retrieved from historical
regulatory documents using multivariate logistic regres-
sion. They examined how these in vitro drug-enzyme
interactions are correlated with the drugs’ potential for
DILI concern, as classified in the Liver Toxicity Knowl-
edge Base database. This study revealed that drugs
that inhibit non-CYP enzymes are significantly associ-
ated with high DILI concern. Particularly, interaction
with UDP-glucuronosyltransferases (UGT) enzymes is
an important predictor of DILI outcomes. Further anal-
ysis indicated that only pure UGT inhibitors and dual
substrate inhibitors, but not pure UGT substrates, are
significantly associated with high DILI concern.

Conclusions: Drug interactions with UDP-glucuronosyl-
transferase enzymes may independently predict drug-
induced liver injury (DILI), and their combined use with
the rule-of-two model further improves overall pre-
dictive performance. These findings could expand the
currently available tools for assessing the potential

for DILI in humans.

M. Chen, Division of Bioinformatics and Biostatistics,
National Center for Toxicological Research, U.S. Food
and Drug Administration, Jefferson, AR, USA,

E-Mail: minjun.chen@fda.hhs.gov
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Pol S, Sogni P, Benyamina A, Rehm J, Mathurin P,
Mallet V; Demosthenes research group

Alcohol rehabilitation within 3 months
after alcohol hepatitis and survival:
A national analysis

Background and aims: There is limited understanding
of the benefits of alcohol rehabilitation after alcohol
hepatitis (AH).

Methods: The authors conducted a 2012 to 2021 national
longitudinal study involving adult inpatients diagnosed
with AH in France. They assessed the primary outcome
of liver transplantation or death within 1 year after AH,
including in its complicated form (CAH) defined as = 2
hepatic or extrahepatic complications within 4 weeks
after AH. The primary exposure was in-hospital alcohol
rehabilitation within 3 months following AH. Patients
who died (6.5%; n = 5282) or were censored (12.5%;

n =10,180) < 4 weeks after AH were excluded. They
measured adjusted hazard ratios (aHRs) and adjusted
odds ratios (aORs) within the full cohort and propen-
sity-matched samples.

Results: Among 65,737 patients (median age, 52 years;
interquartile range [IQR], 44-60 years; 76% male),

12% died or underwent liver transplantation. In-hospital
alcohol rehabilitation was noted for 25% of patients
(15.2% among patients with CAH) and was the primary
discharge diagnosis for 13.3%. The 1-year transplant-free
survival rates were 94% (95% confidence interval [CI]:
94-95%) for rehabilitated patients, compared with 85%
(95% Cl: 85-86%) for those without (aHR = 0.62; 95% Cl:
0.57-0.69; p < 0.001). Among patients with CAH, trans-
plant-free survival was 78% (95% Cl: 76-81%) with reha-
bilitation versus 70% (95% Cl: 69-71%) without (aHR =
0.82; 95% CI: 0.68-0.98; p = 0.025). In propensity-
matched samples, rehabilitation was linked to an aOR
of 0.54 (95% Cl: 0.49-0.55; p < 0.001) overall, and

0.73 (95% CIl: 0.60-0.89; p = 0.002) among matched
patients with CAH.

Conclusions: In-hospital alcohol rehabilitation within

3 months after alcohol hepatitis (AH) and complicated
form of AH improves transplant-free survival rate but
remains underutilized.

V. Mallet, Assistance Publique-Hbépitaux de Paris,
Hoépital Cochin, Hepatology Service, Paris, France,
E-Mail: vincent.mallet@aphp.fr

DOI: 10.1016/j.cgh.2024.07.037 &
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Ran S, Zhang J, Tian F, Qian ZM, Wei S, Wang Y,
Chen G, Zhang J, Arnold LD, McMillin SE, Lin H

Association of metabolic signatures of
air pollution with MASLD: Observational
and Mendelian randomization study

Background and aims: Air pollution is a significant public
health issue and an important risk factor for metabolic

dysfunction-associated steatotic liver disease (MASLD),
though the underlying mechanisms of this association
are unknown. Herein, the authors aimed to identify meta-
bolic signatures associated with exposure to ambient
air pollution and to explore their associations with the
risk of MASLD.

Methods: Data from the UK Biobank cohort were utilized.
Annual mean concentrations of PM,s, PM,o, NO, and
NO, were assessed for each participant using bilinear
interpolation. The elastic net regression model was
used to identify metabolites associated with 4 air pollut-
ants and to construct metabolic signatures. Associa-
tions between air pollutants, metabolic signatures and
MASLD were analyzed using Cox models. Mendelian
randomization (MR) analysis was used to examine
potential causality. Mediation analysis was employed
to examine the role of metabolic signatures in the
association between air pollutants and MASLD.
Results: A total of 244,842 participants from the UK
Biobank were included in this analysis. The authors
identified 87, 65, 76, and 71 metabolites as metabolic
signatures of PM,s, PM,,, NO,, and NO,, respectively.
Metabolic signatures were associated with risk of
MASLD, with hazard ratios (HRs) and 95% confidence
intervals [Cls] of 1.10 (1.06-1.14), 1.06 (1.02-1.10), 1.24
(1.20-1.29) and 1.14 (1.10-1.19), respectively. The 4 pollut-
ants were associated with increased risk of MASLD,
with HRs (95% Cls) of 1.03 (1.01-1.05), 1.02 (1.01-1.04),
1.01 (1.01-1.02) and 1.01 (1.00-1.01), respectively. MR
analysis indicated an association between PM,;5, NO,
and NO,-related metabolic signatures and MASLD.
Metabolic signatures mediated the association of PM,s,
PM;o, NO, and NO, with MASLD.

Conclusion: PM, s, PM,o, NO, and NO,-related metabolic
signatures appear to be associated with metabolic
dysfunction-associated steatotic liver disease (MASLD).
These signatures mediated the increased risk of MASLD
associated with PM, s, PM,5, NO, and NO,.

H. Lin, Department of Epidemiology, School of Public
Health, Sun Yat-sen University, Guangzhou, China,
E-Mail: linhualiang@mail.sysu.edu.cn
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Lleo A, Gatti S, Indolfi G, Madeo A, Mandato C, Nuti F,
Zanchi C, Carioli G, Ghirardi A, Nicastro E, D’Antiga L

Real-world experience with odevixibat
in children with progressive familial
intrahepatic cholestasis

Background and aims: A previously published trial
demonstrated that odevixibat is effective in the treatment
of cholestatic pruritus of children with progressive
familial intrahepatic cholestasis (PFIC). Real-world
experience is necessary to confirm the results of regis-
tration trials with selective eligibility criteria. The authors
present their 'real-life experience’ of the effectiveness
and safety of odevixibat in patients with different PFIC
subtypes.
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Methods: They carried out a multicenter prospective
study of patients with PFIC treated with odevixibat

(40 or escalated to 120 pg/kg/day). Pruritus was assessed
by 'Physician Global Impression of Symptom’ at base-
line and monthly up to 6 months. Serum bile acids (sBA)
responders were patients who achieved a reduction in
sBA levels = 70% from baseline (or a value < 70 umol/l)
after 6 months; pruritus responders were patients who
reported improvement in their pruritus score.

Results: In total, 24 patients (median age 6.6 years
[3.7-12.1], male:female = 11/13) were enrolled; 16 (67%)
had classic PFIC types (PFIC-1, 2; PFIC-2, 11; and PFIC-3,
3), whereas 8 (33%) had rarer forms (PFIC-4, 5; PFIC-5,
1; PFIC-6, 1; and PFIC-9, 1. All had high sBA levels and
22 of 24 (92%) had pruritus. Four (17%) had associated
comorbidities. After 6 months of treatment, sBA
decreased from a median of 317.1 umol/I (range,
82.3-369.0 umol/l) to 45.6 umol/I (range, 7.2-120 umol/I;
p < 0.001); the mean change in pruritus score was -1.7.
Overall, 75% of patients were sBA responders, 73% were
pruritus responders, and 30% required dose escalation.
Reduced pruritus correlated significantly with reduced
sBA (p < 0.05). A cut-off value of sBA > 333.5 umol/I
increased the risk of no response to odevixibat by
17-fold (p < 0.001). No serious adverse events were
recorded.

Conclusions: Odevixibat is effective and safe in reduc-
ing serum bile acid levels and improving pruritus in

a real-life scenario in both patients with classic pro-
gressive familial intrahepatic cholestasis (PFIC) types
and in those with other rarer subtypes. Dose escalation
is required in some patients to improve the response
to treatment.

A. Di Giorgio, Pediatric Hepatology, Gastroenterology
and Transplantation, Hospital Papa Giovanni XXIII,
Bergamo, Italy, E-Mail: angelo.digiorgio@uniud.it

DOI: 10.1016/j.jhepr.2024.101309 W

Liver Transplantation

Hepatology. 2025;81(4):1269-1275

restricted mean survival times (RMSTs) from adjusted
Cox models. The survival benefit was calculated as

a net gain in life-years with LT. Pre-LT cohort included
2628 patients: median Model for End-Stage Liver Dis-
ease-Sodium (MELD-Na) was 18 (interquartile range
[IQR], 14-22); 731 (28%) were frail; 440 (17%) died be-
fore LT. Post-LT cohort included 1335 patients: median
MELD-Na was 20 (IQR, 14-24); 325 (24%) were frail;
103 (8%) died after LT. Pre-LT RMST decreased substan-
tially as LFI increased. Post-LT RMST also decreased
as LFl increased but only modestly. There was no LFI
threshold at which pre-LT and post-LT RMST intersected-
patients had net survival benefits at all LFI values.

Conclusions: Pre-liver transplantation (LT) and, to a
lesser degree, post-LT mortality increased as liver frailty
index (LFI) increased. Transplant offered a survival
benefit at all LFI values, driven by a reduction in pre-LT
mortality. No threshold of LFI was identified at which
the risk of post-LT mortality exceeded pre-LT mortality.
LT offers net survival benefits even in the presence of
advanced frailty among those selected for LT.

J.C. Lai, Division of Gastroenterology and Hepatology,
Department of Medicine, University of California,

San Francisco, San Francisco, CA, USA,

E-Mail: jennifer.lai@ucsf.edu

DOI: 10.1097/hep.0000000000001030 |
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Wang M, Chiou SH, Ganger D, Ruck J, Huang CY,
Kappus MR, King EA, Ladner DP, Rahimi RS,
Duarte-Rojo A, Volk ML, Tevar AD, Verna EC, Lai JC

Liver transplantation provides survival
benefit at all levels of frailty: From the
multicenter Functional Assessment

in Liver Transplantation Study

Background and aims: Offering liver transplantation
(LT) to frail patients may reduce waitlist mortality but
may increase post-LT mortality. LT survival benefit

is the concept of balancing these risks. The authors
sought to quantify the net survival benefit with LT

by liver frailty index (LFI).

Approach and results: Data in the multicenter Functional
Assessment in LT (FrAILT) study from 2012 to 2021 were
analyzed. Pre-LT cohort included ambulatory patients
with cirrhosis awaiting LT, without hepatocellular carci-
noma (HCC); the post-LT cohort included those who
underwent LT. Primary outcomes were pre-LT and post-LT
mortality. The authors computed 1-, 3-, and 5-year
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Frailty in liver cirrhosis: Have we under-
estimated it for too long?

The importance and clinical relevance of the study by
Wang et al. cannot be overstated. Frailty, an established
concept in geriatrics, is a factor that has not yet been
sufficiently considered and is therefore clearly under-
estimated in the evaluation of patients with liver cirrhosis.
Frailty could be particularly relevant in the context of
liver transplantation (LT), as investigated in this study.
In this observational study, the authors analyzed survival
data from 2628 outpatients listed for LT (pre-LT cohort).
Of these patients, 28% met the criteria for frailty as
defined by the Liver Frailty Index (LFI). In the cohort
of 1335 patients examined after LT (post-LT cohort),
24% met the criteria for frailty.

The study results showed in particular that a high LFI

in the pre-LT cohort was associated with a high mortality
rate. Frailty after LT contributed significantly less to
mortality. For example, a pre-LT LFI of 5.0 was associated
with a 205% increase in mortality, but an LFI of 5.0 after
LT increased it by only 42%. These findings suggest that
patients with a high LFI may derive particular benefit
from LT. Frailty should therefore be given greater con-
sideration as a factor in the evaluation of LT patients
alongside the established hepatological scoring systems.
The study aligns with the increasing awareness in hepa-
tology that frailty in cirrhosis patients is a prognostic
factor that should not be underestimated. In this con-
text, however, it also seems important to point out that
the assessment of frailty is still very heterogeneous.



There is currently no consensus on the definition of
frailty in cirrhotic patients. While the LFI, which con-
sists of tests for grip strength, chair stands, and balance,
is certainly one of the most relevant scores, a number
of other tests are available, including the Clinical Frailty
Scale (CFS), the Fried’s Frailty Score (FFS), the Short
Physical Performance Battery (SPPB), and the Hospital
Frailty Risk Score (HFRS).

This study is not without limitations:

a) As only outpatients on the waiting list for LT were
included, the true prevalence of frailty is certainly
underestimated.

b) It is only an observational study.

c) The transferability of the US cohort to Europe is
qguestionable given the significant differences in
the transplant systems.

Nevertheless, the findings provide a crucial impetus

to incorporate frailty assessment more rigorously into

the evaluation of LT candidates. B

Gastroenterology. 2025;168(4):784-794.e4

liver allocation system to prioritize patients with HCC
and can inform decision making regarding urgency
weights for exception cases in the upcoming continuous
distribution system.
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Model of urgency for liver transplantation in
hepatocellular carcinoma: A practical model
to prioritize patients with hepatocellular
carcinoma on the liver transplant waitlist

Background and aims: Currently, patients with hepato-
cellular carcinoma (HCC) in the United States are as-
signed a uniform score relative to the median Model for
End-Stage Liver Disease (MELD) at transplant after

a minimum 6-month waiting period. The authors devel-
oped a risk stratification model for patients with HCC
using the available and objective variables at time of
listing.

Methods: Adult liver transplant candidates with approved
HCC exception in the Organ Procurement and Trans-
plantation Network database from 2015-2022 were
identified. Cox regression analysis, as well as machine
learning models (random survival forest and neural
network), were used to develop models predicting wait-
list dropout. Predicted waitlist dropout for patients
with HCC was scaled to patients without exception
using MELD 3.0.

Results: There were 18,273 patients with HCC listed for
liver transplant with a median MELD 3.0 of 11 (interquar-
tile range [IQR], 8-15) and a-fetoprotein of 6 ng/ml
(IQR, 4-17 ng/ml). Because all models performed simi-
larly, a parsimonious Cox-based model composed of
MELD 3.0, a-fetoprotein, tumor burden, and Model of
Urgency for Liver Transplantation in HCC, was selected,
with a C-statistic of 0.71 (95% confidence interval:
0.69-0.74) for 6-month dropout in the validation set,
outperforming previous models, including HALT-HCC
(Hazard Associated with Liver Transplantation for HCC),
deMELD (Dropout Equivalent MELD), and MELD-Eqg
(MELD Equivalent).

Conclusions: An urgency-based priority system for
patients with hepatocellular carcinoma (HCC), similar to
Model of End-Stage Liver Disease (MELD) for patients
with chronic liver disease, is achievable with a parsi-
monious model incorporating a-fetoprotein, MELD 3.0,
and tumor size. This approach can be applied to the

Burke L, Bernal W, Pirani T, Agarwal B, Jalan R, Ryan J,
Bangash MN, El-Dalil P, Murphy N, Donnelly M,
Davidson J, Simpson K, Giles H, Mone PS, Masson S,
Davenport A, Rowe |, Moore J

Plasma exchange does not improve overall
survival in patients with acute liver failure
in a real-world cohort

Background and aims: Therapeutic plasma exchange
(PEX) has emerged as a potential treatment option

for patients with acute liver failure (ALF). The effect

of PEX on survival outcomes outside of clinical trials

is not yet well established. The aim of this study was

to evaluate the real-world use and outcomes of PEX
for the treatment of ALF.

Methods: This multicentre retrospective cohort study
included consecutive patients with ALF admitted to

all 7 tertiary liver transplant centres in the UK between
June 2013 and December 2021. Changes in clinical
variables following PEX treatment were assessed, while
overall survival and transplant-free survival up to hospital
discharge in patients receiving PEX were compared to
those receiving standard medical therapy. Propensity
score matching was performed to control for intergroup
covariates and selection bias.

Results: The authors included 378 patients with ALF
(median age 36 [interquartile range {IQR}, 28-48],
64% female [n = 242]) of whom 120 received PEX. There
was a significant improvement in most clinical variables
following PEX, including median dose of noradrenaline
(reduction from 0.35 ug/kg/min [IQR, 0.19-0.70 ug/kg/
min] to 0.16 pg/kg/min [IQR, 0.08-0.49], p = 0.001).
There was no significant difference between PEX and
standard medical therapy groups in overall survival
(51.4% vs. 62.6%, respectively, p = 0.12) or transplant-
free survival (42.6% vs. 53.1%, p = 0.24).

Conclusion: Plasma exchange is now frequently used
in the management of patients with acute liver failure
in the UK. It is associated with significant improvement
in haemodynamic parameters but not survival benefit.

J. Moore, Leeds Liver Unit, St. James’s Hospital, Leeds,
UK, E-Mail: joanna.moore@nhs.net
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['®F1fluorodeoxyglucose and ['®F]fluorocho-
line PET-CT for staging optimisation and
treatment modification in hepatocellular
carcinoma (PET-HCCO1): A prospective
multicentre study

Background: The role of positron emission tomography
with computed tomography (PET-CT) with ["®F]fluoro-
deoxyglucose (['®*F]FDG) and ['8F]fluorocholine
(['®F]FCH) in staging hepatocellular carcinoma and
treatment decisions has, to the authors’ knowledge,
never been prospectively assessed.

Methods: A multicentre prospective study (PET-HCCO1)
in 9 hospitals in France was conducted, including
patients aged 18 years or older with a first diagnosis of
hepatocellular carcinoma classified as Barcelona Clinic
Liver Cancer (BCLC) classification A to C (without metas-
tasis). At study inclusion, patients underwent contrast-
enhanced liver magnetic resonance imaging and liver,
chest, and pelvis CT scans. Patients subsequently under-
went [®F]FCH and ["®F]FDG PET-CT. A first tumour
staging and treatment decision was recorded by the
multidisciplinary tumour board at each centre using
morphological imaging, blind to the results of the
PET-CTs. After the results of the PET-CTs were revealed,
a second tumour staging and treatment decision was
recorded. The primary endpoint was the proportion

of patients whose treatment was modified by PET-CTs.
Analyses were done in the intention-to-image popula-
tion, consisting of all patients who had undergone at
least 1 PET-CT and were discussed by the multidiscipli-
nary tumour board.

Findings: Between July 20, 2020, and April 27, 2023,
230 patients were enrolled. Among the 215 patients in-
cluded in the intention-to-image population, the median
age was 66.0 years (interquartile range, 60.0-71.5),

193 (90%) were male, and 155 (73%) had cirrhosis. Hepato-
cellular carcinoma was classified as BCLC stage A in
140 (65%) patients, B in 48 (22%), and C without metas-
tasis in 27 (13%) on the basis of morphological imaging.
Potential new lesions were identified in 19 (9%) patients
by PET-CT (8 by both tracers, 6 by ['®F]FCH only, and

5 by [®F]FDG only) and in 6 of these patients, follow-up
confirmed the diagnosis of hepatocellular carcinoma
(1lesion in the adrenal gland, 2 in bones, 2 in the lymph
node, and 1 intrahepatic). PET-CT modified BCLC stage
in 10 patients: disease stage for 2 patients moved from
BCLC A to B, from BCLC A to C for 2 patients, from
BCLC B to C for 2 patients, and from BCLC C without
metastasis to BCLC C with metastasis for 4 patients.
Planned treatment was modified for 4 patients (2%
[95% confidence interval: 1-5]), below the prespecified
threshold of clinical significance (10%).
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Interpretation: ['8F]JFDG and ['®*F]FCH PET-CTs should
not be systematically performed for staging a first diag-
nosis of hepatocellular carcinoma, as they modified
treatment decisions only in a minority of patients.
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Bobigny, France, E-Mail: naultjc@gmail.com
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Software-based versus visual assessment

of the minimal ablative margin in patients
with liver tumours undergoing percutaneous
thermal ablation (COVER-ALL): A randomised
phase 2 trial

Background: Tumour coverage with an optimal minimal
ablative margin is crucial for improving local control of
liver tumours following thermal ablation. The minimal
ablative margin has traditionally been assessed through
visual inspection of co-registered CT images. However,
rates of local tumour control after thermal ablation are
highly variable with visual assessment. The authors aimed
to assess the use of a novel software-based method for
minimal ablative margin assessment that incorporates
biomechanical deformable image registration and arti-
ficial intelligence (Al)-based autosegmentation.
Methods: The COVER-ALL randomised, phase 2, supe-
riority trial was conducted at The University of Texas MD
Anderson Cancer Center (Houston, TX, USA). Patients
aged 18 years or older with up to 3 histology-agnostic
liver tumours measuring 1-5 cm and undergoing CT-
guided thermal ablation were enrolled. Thermal ablation
was performed with the aim of achieving a minimal
ablative margin of 5 mm or greater. Patients were ran-
domly assigned (1:1) to the experimental group (soft-
ware-based assessment) or the control group (visual
assessment) by use of dynamic minimisation to balance
covariates. Randomisation was performed intraproce-
durally after placement of the ablation applicator. Assess-
ment of oncological outcomes and adverse events
were masked to treatment allocation. All analyses were
conducted on an intention-to-treat basis. The primary
endpoint was the minimal ablative margin on post-abla-
tion intraprocedural CT. A preplanned interim analysis
for superiority was done at 50% patient enrolment.
Adverse events were recorded with the Common
Terminology Criteria for Adverse Events.

Findings: Patients were enrolled and treated with ther-
mal ablation between June 15, 2020, and October 5,
2023. 26 patients were randomly assigned to the control
group (mean age 58.1 [standard deviation {SD} 14.8]
years; 18 [69%] male and 8 [31%] female; 11 [42%] colo-
rectal cancer liver metastasis; median tumour diameter
1.7 cm [interquartile range {IQR}, 1.3-2.3]) and 24 to
the experimental group (mean age 60.5 [SD 14.4] years;
16 [67%] male and 8 [33%] female; 10 [42%] colorectal



cancer liver metastasis; median tumour diameter 1.8 cm
[IQR, 1.5-2.5]). The interim analysis showed a mean
minimal ablative margin of 2.2 mm (SD 2.8) in the con-
trol group and 5.9 mm (SD 2.7) in the experimental
group (p < 0.0001), prompting halting of enrolment in
the control group. A further 50 patients were enrolled
to a non-randomised experimental group (mean age 56.5
[SD 1.7] years; 27 [54%] male and 23 [46%] female;

30 [60%] colorectal cancer liver metastasis; median
tumour diameter 1.5 cm [IQR, 1.3-2.2]); among these
patients, the mean minimal ablative margin was 7.2 mm
(SD 2.8). Grade 1-3 adverse events were reported in 5 of
100 patients (5%): 3 of 26 (12%) in the control group
and 2 of 74 (3%) in the experimental groups. No grade
4-5 adverse events or treatment-related deaths were
reported.

Interpretation: Software-based assessment during
CT-guided thermal ablation of liver tumours is safe
and significantly improves the minimal ablative margin
compared to visual assessment. Adoption of software-
based assessment as a standard component of thermal
ablation should be considered to achieve the intended
minimal ablative margin.
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Pharmacological activation of STAT1-GSDME
pyroptotic circuitry reinforces epigenetic
immunotherapy for hepatocellular carcinoma

Background: Genomic screening uncovered interferon-
gamma (IFNy) pathway defects in tumours refractory
to immune checkpoint blockade (ICB). Howevet, its
non-mutational regulation and reversibility for therapeutic
development remain less understood.

Objective: The authors aimed to identify ICB resistance-
associated druggable histone deacetylases (HDACSs)
and develop a readily translatable combination approach
for patients with hepatocellular carcinoma (HCC).
Design: They correlated the prognostic outcomes of
HCC patients from a pembrolizumab trial with tumourous
cell expressions of all HDAC isoforms by single-cell
RNA sequencing. They investigated the therapeutic
efficacy and mechanism of action of selective HDAC
inhibition in 4 ICB-resistant orthotopic and spontaneous
models using immune profiling, single-cell multiomics
and chromatin immunoprecipitation-sequencing and
verified by genetic modulations and co-culture systems.
Results: HCC patients showing higher HDAC1/2/3 ex-
pressions exhibited deficient IFNy signalling and poorer
survival on ICB therapy. Transient treatment of a selective
class-I HDAC inhibitor CXD101 resensitised HDACT1/2/3hish
tumours to ICB therapies, resulting in CD8* T cell-

dependent anti-tumour and memory T cell responses.
Mechanistically, CXD101 synergised with ICB to stimu-
late signal transducer and activator of transcription 1
(STATD-driven anti-tumour immunity through enhanced
chromatin accessibility and H3K27 hyperacetylation

of IFNy-responsive genes. Intratumoural recruitment of
IFNYy*GZMB* cytotoxic lymphocytes further promoted
cleavage of CXD101-induced Gasdermin E (GSDME) to
trigger pyroptosis in a STAT1-dependent manner. Nota-
bly, deletion of GSDME mimicked STAT1 knockout in
abolishing the anti-tumour efficacy and survival benefit
of CXD101-ICB combination therapy by thwarting both
pyroptotic and IFNy responses.

Conclusion: This immunoepigenetic strategy harness-
es IFNy-mediated network to augment the cancer-
immunity cycle, revealing a self-reinforcing STAT1-
Gasdermin E pyroptotic circuitry as the mechanistic
basis for an ongoing phase 2 trial to tackle immune
checkpoint blockade resistance.
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Predictors of long-term clinical outcomes
after TIPS: An ALTA group study

Background and aims: While transjugular intrahepatic
portosystemic shunt (TIPS) is traditionally considered

a bridge to liver transplant (LT), some patients achieve
long-term transplant-free survival (TFS) with TIPS
alone. Prognosis and need for LT should not only be
assessed at time of procedure, but also re-evaluated

in patients with favorable early outcomes.

Approach and results: Adult recipients of TIPS in the
multicenter advancing liver therapeutic approaches
retrospective cohort study were included (n = 1127 pa-
tients; 2040 person-years follow-up). Adjusted com-
peting risk regressions were used to assess factors asso-
ciated with long-term post-TIPS clinical outcomes at
the time of procedure and 6 months post-TIPS. Model
for End-Stage Liver Disease-Sodium (MELD-Na) at
TIPS was significantly associated with post-TIPS mortality
(subdistribution hazards ratio [HR] of death 1.1 [p = 0.42],
1.3 [p = 0.04], and 1.7 [p < 0.01] for MELD-Na 15-19,
20-24, and = 25 relative to MELD-Na < 15, respectively).
MELD 3.0 was also associated with post-TIPS outcomes.
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Among the 694 patients (62%) who achieved early

(6 months) post-TIPS TFS, rates of long-term TFS were
88% at 1 year and 57% at 3 years post-TIPS. Addition-
ally, a within-individual increase in MELD-Na score of

> 3 points from TIPS to 6 months post-TIPS was signi-
ficantly associated with long-term mortality, regardless
of initial MELD-Na score (subdistribution HR of death
1.8, p < 0.01). For patients with long-term post-TIPS TFS,
rates of complications of the TIPS or portal hyper-
tension were low.

Conclusions: Among patients with early post-TIPS
transplant-free survival (TFS), prognosis and need for
liver transplant should be reassessed, informed by
post-procedure changes in MELD-Na and clinical status.
For selected patients, “destination TIPS” without liver
transplant may offer long-term survival with freedom
from portal hypertensive complications.
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Small transjugular intrahepatic portosystemic
shunt plus variceal embolization for gastric
varices: A multicenter cohort study

Background and aims: The effect of transjugular
intrahepatic portosystemic shunt (TIPS) plus variceal
embolization for treating gastric varices (GVs) remains
controversial. This nationwide multicenter cohort study
aimed to evaluate whether adding variceal embolization to
a small diameter (8-mm) TIPS could reduce the rebleed-
ing incidence in patients with different types of GVs.
Methods: This retrospective cohort study involved 629
patients who underwent 8-mm TIPS for gastric varices
at 7 medical centers. The primary endpoint was all-cause
rebleeding, and the secondary endpoints included
overt hepatic encephalopathy (OHE) and all-cause
mortality.

Results: A total of 629 patients were included. Among
them, 429 (68.2%) had gastroesophageal varices type 1
(GOV1), 145 (23.1%) had gastroesophageal varices type
2 (GOV2), and 55 (8.7%) had isolated gastric varices
type 1 (IGV1). In the entire cohort, adjunctive embolization
reduced rebleeding (6.2% vs. 13.6%; p = 0.005) and
OHE (31.0% vs. 39.4%; p = 0.02) compared with TIPS
alone. However, no significant differences were found
in mortality (12.0% vs. 9.7%; p = 0.42). In patients with
GOV2 and IGV1, TIPS plus variceal embolization reduced
both rebleeding (GOV2: 7.8% vs. 25.1%; p = 0.01; IGV1:
5.6% vs. 30.8%; p = 0.03) and OHE (GOV2: 31.8% vs. 51.5%;
p = 0.008; IGVT1: 11.6% vs. 38.5%; p = 0.04). However,

in patients with GOV1, adjunctive embolization did not
reduce rebleeding (5.9% vs. 8.7%; p = 0.37) or OHE
(33.1% vs. 35.3%; p = 0.60).

Conclusions: Compared with TIPS alone, 8-mm TIPS
plus variceal embolization reduced rebleeding and
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overt hepatic encephalopathy in patients with gastro-
esophageal varices type 2 (GOV2) and isolated gastric
varices type 1 (IGV1). These findings suggest that
patients with GOV2 and IGV1, rather than gastroesopha-
geal varices type 1, could benefit from embolization
with TIPS.
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studies and demonstrates the importance of Treg
distribution in hepatocellular carcinoma.
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Multiomics analysis of immune correlatives
in hepatocellular carcinoma patients treated
with tremelimumab plus durvalumab

Background: Hepatocellular carcinoma (HCC) is a lead-
ing cause of cancer-related mortality. The combination
of tremelimumab and durvalumab is now a standard
treatment option for advanced HCC.

Objective: To study immune responses in HCC patients
treated with tremelimumab and durvalumab.

Design: 28 HCC patients were treated with durvalumab,
tremelimumab and locoregional therapies. The authors
performed a high-dimensional multiomics analysis in-
cluding whole exome sequencing, single-cell RNA seq,
CO-Detection by indEXing, flow cytometry and multi-
plex cytokine/chemokine analysis of patients’ blood and
tumour samples and integrated this data to elucidate
immune correlatives and response mechanisms. Mice
with syngeneic HCC were treated with anti-PD-L1 plus
anti-CTLAA4 for hepatic lymphocytes, tumour-infiltrating
lymphocytes and peripheral blood mononuclear cell
analysis.

Results: The median overall survival was 19.2 months.
Tumour tissue analysis revealed enhanced interferon
responses, with stronger effects in responders. Gene
set variation analysis indicated enhanced antigen pres-
entation in responders. Spatial analysis revealed that
non-responder tumours had higher numbers of Tregs
located in neighbourhoods enriched with immune cells
and expressed higher levels of ICOS and PD-1. Conversely,
non-responder PD1+CD8+T in these Treg-enriched
neighbourhoods expressed lower ICOS. Cell-communica-
tion analysis demonstrated that Treg-CD8+T interaction
was enhanced in non-responder tissue. Peripheral blood
analysis showed increased classical monocytes in re-
sponders and Tregs in non-responders. Treg-CD8+T
interaction was confirmed in preclinical models. Finally,
single-patient computational analysis from the all-across
analysis was performed on 860 features, which led to
the identification of multiomics feature sets including
Treg features.

Conclusion: This study provides a blueprint for in-depth
analysis of immune correlates in immunotherapy

Prof. Dr. Dr. Bertram Bengsch

Treg-CD8* T-cell interactions as key immune
correlates of tremelimumab/durvalumab
responses in HCC

Combination immunotherapy regimens with checkpoint
therapy are now widely used as first-line systemic therapy
of hepatocellular carcinoma (HCC). However, objective
responses are limited to a fraction of the patients—such
as in the STRIDE (single tremelimumab [anti-CTLA4]
regular interval durvalumab [anti-PD-L1]) treatment arm
of the HIMALAYA trial, where an objective response
rate of 20.1% was observed (DOI: 10.1056/evidoa2100070).
Efforts to identify immune correlatives of treatment
response are crucial for better tailoring of therapies and
identification of resistance mechanisms. Immune features
in the tumor microenvironment are particularly promis-
ing as predictive biomarkers and previous work has
highlighted a likely predictive role for CD8* T cells and
NK cells using spatial profiling approaches in patient
cohorts with checkpoint therapy regimen (DOI: 10.1038/
$41591-022-01868-2; DOI: 10.1136/gutjnl-2024-332837;
DOI: 10.1038/541586-025-08668-x). In the current pub-
lication in Gut by Myojin et al., the team led by Prof.

T. Greten used a multiomic approach to identify immune
correlatives of response in patients treated with tremeli-
mumab and durvalumab as well as locoregional therapies
in a phase 2 prospective trial with longitudinal sampling.
Patients with a progression-free survival (PFS) longer
than 6 months were assessed as responders (13/28, 46%).
Using bulk transcriptomics, the authors first identified
enhanced interferon signaling as a surrogate of immune
activity in responders. Single-cell transcriptomic analysis
of tumor samples found enhanced T-cell exhaustion
signatures at baseline in non-responders, as well as some
increase in cytokine production post-therapy. Highly
multiplexed imaging analysis using the CODEX platform
was then used to understand the spatial cellular inter-
actions. Interestingly, this approach showed an increase
in tumor immune cell infiltration independent of the
response. However, in non-responders, a stronger inter-
action between regulatory T cells (Tregs) and CD8* T cells
was observed, suggesting that Treg activity limits immune
invigoration. In line with this, pathways associated with
production of inhibitory and immunosuppressive cyto-
kines (e.g., IL-10, TGF-B) were overrepresented in non-
responders. Analysis of corresponding blood samples
also identified elevated Treg frequencies in non-respond-
ers, while activated CD8* T cells dominated in responders.
In the trial cohort studied, the anti-CTLA4 treatment
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dose was split over 4 different applications, while in the
approved STRIDE regimen, this dose is combined and
applied at the beginning of therapy. Using a mouse model
mimicking these treatment strategies, the authors showed
that a STRIDE-like approach led to stronger CD8* T-cell
activation and reduced Treg and myeloid cell infiltration
compared to the split dosing approach.

The study highlights that both immune features in the
tumor immune microenvironment and the peripheral
blood can serve as surrogates of immunotherapy response
in HCC. The findings further highlight that differences in
dosing and application strategies of checkpoint therapy
antibodies may crucially influence the strength of T-cell
reinvigoration. Pharmacodynamic monitoring of the
T-cell response as a surrogate of checkpoint therapy
efficacy was first implemented in melanoma treatment
and helped to understand different mechanisms of
immunotherapy (DOI: 10.1038/nature22079; DOI: 10.1038/
s41590-024-02027-0). The combination of CTLA4
blockade with PD-1 blockade in particular changes CD4+*
T-cell activation in lymphatic tissues including regula-
tory T-cell function, which aligns with the data of this
study in HCC. Crosstalk between CD4* and CD8* T cells
emerges as a critical mechanism underlying successful
immunotherapy in HCC. Including immunomonitoring
in prospective clinical trials will be crucial for improving
HCC immunotherapies. B

IBD

Gastroenterology. 2025;168(4):741-753

regulated) proteins related to gut barrier integrity and
macrophage functionality correlated with time to diag-
nosis of CD. The preclinical ulcerative colitis signature
had a significant, albeit lower, predictive ability in the
discovery (AUC, 0.77), validation (AUC, 0.67), and incep-
tion cohorts (AUC, 0.95). The preclinical signature for
CD demonstrated an AUC of 0.89 when comparing
twins with preclinical CD with matched external healthy
twins, but its predictive ability was lower (AUC, 0.58;

p = 0.04) when comparing them with their healthy twin
siblings, that is, when accounting for genetic and shared
environmental factors.

Conclusion: The authors identified protein signatures
for predicting a future diagnosis of Crohn’s disease
(CD) and ulcerative colitis, validated across independent
cohorts. In the context of CD, the signature offers
potential for early prediction.
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Preclinical protein signatures of Crohn’s
disease and ulcerative colitis: A nested
case-control study within large population-
based cohorts

Background and aims: Biomarkers are needed to iden-
tify individuals at elevated risk of inflammatory bowel
disease. This study aimed to identify protein signatures
predictive of inflammatory bowel disease.

Methods: Using large population-based cohorts

(n =180,000), blood samples were obtained from indi-
viduals who later in life were diagnosed with inflamma-
tory bowel disease and compared with age- and sex-
matched controls, free from inflammatory bowel disease
during follow-up. A total of 178 proteins were measured
on Olink platforms. The authors used machine-learning
methods to identify protein signatures of preclinical
disease in the discovery cohort (n = 312). Their perfor-
mance was validated in an external preclinical cohort
(n = 222) and assessed in an inception cohort (n =144)
and a preclinical twin cohort (n =102).

Results: In the discovery cohort, a signature of 29 pro-
teins differentiated preclinical Crohn’s disease (CD) cases
from controls, with an area under the curve (AUC) of
0.85. Its performance was confirmed in the preclinical
validation (AUC, 0.87) and the inception cohort (AUC,
1.0). In preclinical samples, downregulated (but not up-
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Prediction of inflammatory bowel disease
based on peripheral blood preclinical
protein signatures?

The inflammatory bowel diseases (IBD) Crohn’s disease
(CD) and ulcerative colitis (UC) are caused by a complex
interplay of genetic and environmental factors that
lead to dysregulation of the mucosal immune response.
At the time of diagnosis, a significant proportion of
patients with CD already present with complications
such as fistulas, strictures, or stenoses. Patients with
UC may experience treatment-refractory disease during
their initial flare, sometimes necessitating colectomy.
To date, no validated predictive biomarkers are available
for early diagnosis of IBD. The clinical manifestation of
IBD is preceded by a phase of subclinical inflammation,
which needs to be detected in order to be able to take
preventive measures.

In this Swedish case-control study, the authors deter-
mined preclinical protein signatures in peripheral blood
to predict the manifestation of later CD or UC in a pre-
clinical cohort (n = 28,000), where each individual with
subsequent CD or UC was matched to a healthy control.
The signatures were then validated in an independent
preclinical cohort (n =143,000). An external, population-
based cohort (n = 519) was used to determine the pre-
dictive accuracy of the signatures. Furthermore, the
influences of genetic and shared environmental risk
factors on the predictive protein signatures were
investigated using a preclinical population-based twin
cohort (n = 12,591).

In the preclinical cohorts, the median time from sample
collection to IBD diagnosis was 8.7 years (interquartile
range [IQR], 14.3-3.2 years) for CD and 7.2 years (IQR,



14.2-3.4 years) for UC. Of 34 proteins associated with
the later onset of CD in the preclinical screening cohort,
9 proteins were confirmed in the larger validation cohort.
Six of these proteins were upregulated and 3 were
downregulated. Correlation analyses between protein
levels and time to diagnosis showed a significant nega-
tive correlation only for the 3 decreased proteins, which
are associated with mucosal barrier integrity and mac-
rophage functionality. Out of 45 proteins identified

to be predictive for the diagnosis of UC, 12 upregulated
proteins but no downregulated proteins could be
validated. Only MMP-10 levels correlated with time
to diagnosis.

Regularized logistic regression was used to determine
a signature of 29 proteins that could distinguish with
high predictive capacity between individuals who later
developed CD and healthy controls (AUC 0.85; 95% ClI:
0.78-0.93 in the screening cohort and AUC 0.87; 95% Cl:
0.77-0.97 in the validation cohort). The sensitivity was
77% and the specificity 87%. The predictive capacity
increased with the proximity to the time of diagnosis,
was higher for male participants than for female partic-
ipants, and was independent of age at study inclusion.
The predictive capacity of the identified signature to
predict manifestation of UC was higher in the screening
cohort than in the validation cohort (AUC 0.77, 95% CI:
0.71-0.83 and AUC 0.67, 95% Cl: 0.59-0.76, respectively),
associated with a moderate sensitivity and specificity
of 61%. The predictive capacity did not increase with prox-
imity to the time of diagnosis, and it was more accurate
for older participants than for younger participants.
The predictive signatures for CD and UC were each
well suited for discriminating between individuals with
a future diagnosis of IBD and healthy controls in the
external validation cohort, but they did not distinguish
well between CD and UC due to some overlap of pro-
teins in both signatures.

A cohort of 111 healthy twin pairs (monozygotic n = 35,
dizygotic n = 76) was used to estimate the heritability
for the protein markers. A high heritability was found
for none of the proteins downregulated in preclinical
CD. Comparative analyses of twins with preclinical CD
against external twin controls on the one hand and
against their healthy twin siblings on the other showed
that the genetic and shared environmental factors in-
fluence the predictive protein signature. This was only
shown to a limited extent for the signature predictive
of UC.

Limitations of this study were the reliance on the case-
control design, the lack of longitudinal samples to
investigate individual changes in the signatures over
time, different cohort sizes, a small number of cases
affected by preclinical CD or UC in the twin cohort,

a relatively high patient age at diagnosis and thus limited
transferability of the signatures to younger populations,
the use of plasma in one and serum in the other cohorts,
which could be the reason for the lack of replication of
some dysregulated proteins, as well as the preselection
of the protein markers investigated, which, considering
different underlying pathophysiological mechanisms

in CD and UC, could explain the different robustness
of the respective signatures.

In summary, the authors identified and validated a
protein signature predictive for the later manifestation
of CD many years before diagnosis in large and demo-
graphically heterogeneous population-based cohorts.
Results from the twin cohort suggest that genetic and
environmental factors partly influence the dysregulation
of the signature proteins. The signature determined

for UC showed a lower, though significant, predictive
capacity. Downregulation of protective proteins asso-
ciated with intestinal barrier integrity and macrophage
function correlated with the time to diagnosis of CD.
The long preclinical phase of more than 16 years before
onset of CD disease allows for preventive measures
such as dietary adjustments and early drug therapy to
positively influence the course and prognosis of the
disease. However, some aspects remain to be addressed,
including the target population for preclinical screening
in light of health economic considerations, the optimal
timing of protein signature screening relative to the
typical age of IBD onset, and the ideal timepoint at which
to initiate monitoring diagnostics, preventive measures,
or pharmacological therapy in preclinical IBD. B
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Congresses 2025

October 4-7, 2025, Berlin, Germany + online

33rd United European Gastroenterology Week (UEG Week)
E-Mail: office@ueg.eu

https://ueg.eu/week

October 6-11, 2025, Sissi, Crete, Greece

2nd International Conference of Liver Pathobiology:
From Bench to Bedside

E-Mail: info@aegeanconferences.org
https://www.aegeanconferences.org

October 7-10, 2025, Belfast, UK
BASL Annual Meeting 2025
E-Mail: conference@basl.org.uk
https://baslannualmeeting.org.uk/

October 12-17, 2025, Chania, Crete, Greece
4th International Conference on

Oral Mucosal Immunity and Microbiome
E-Mail: info@aegeanconferences.org
https://www.aegeanconferences.org

October 16-17, 2025, Valencia, Spain

3rd International Workshop on Liver and Gut Fibrosis
https://easl.eu/event/3rd-international-workshop-on-liv-
er-and-gut-fibrosis/

October 17-21, 2025, Berlin, Germany

ESMO Congress 2025

E-Mail: esmo@esmo.org
https://www.esmo.org/about-esmo/esmo-vision-2025

October 22-25, 2025, Toronto, Canada,

6th Congress of International Advanced HBP Surgery
(ISLS 2025)

E-Mail: islscongress@mci-agency.com
https://www.islscongress.com/isls2025/

October 23, 2025, Berlin, Germany
Workshop

All Aspects of Fibrosis

E-Mail: meeting@falkfoundation.org
https://falkfoundation.org

October 24-25, 2025, Berlin, Germany

Symposium 242

Advances in Hepatology - from Mechanistic Insights
to Novel Therapeutic Concepts

E-Mail: meeting@falkfoundation.org
https://falkfoundation.org

October 24-29, 2025, Phoenix, AZ, USA

ACG 2025 Annual Scientific Meeting & Postgraduate Course
E-Mail: registration@agi.org

https://acgmeetings.gi.org

October 25-26, 2025, Toronto, Canada

DEI in Transplant Conference

Advancing Diversity, Equity & Inclusion in Transplantation:
A Global Perspective
https://www.deiintransplant.com/dei2025/

October 28-31, 2025, Bangkok, Thailand

The 10th Biennial Congress of The Asian-Pacific Hepato-
Pancreato-Biliary Association 2025 (A-PHPBA 2025)
E-Mail: info@aphpba2025.com

https://aphpba2025.com/

October 29 - November 1, 2025, Antalya, Turkey
17th Turkish HPB Surgery Congress

E-Mail: hpb@zevent.com.tr
https://hpb2025.0org/en/

October 30 - November 1, 2025, Kobe, Japan (+ online)
Japan Digestive Disease Week (JDDW) 2025

E-Mail: kobe2025en@jddw.jp
https://www.jddw.jp/jddw2025/en/
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November 5-8, 2025, Chicago, IL, USA

2025 NASPGHAN Postgraduate Course and Annual Meeting
E-Mail: naspghan@naspghan.org
https:/members.naspghan.org/annualmeeting
https://www.naspghan.org

November 7-11, 2025, Washington, DC, USA
The Liver Meeting 2025

E-Mail: education@aasld.org

E-Mail: meetings@aasld.org
https://www.aasld.org/the-liver-meeting/

November 18-22, 2025, Singapore

Asian Pacific Digestive Disease Week (APDW) 2025
E-Mail: info@apdw2025singapore.com
https://apdw2025singapore.com/

November 19-21, 2025, Hong Kong

ILCA 2025 - 19th Annual Conference
E-Mail: events@ilca-online.org
https://www.ilca-online.org
https://ilcalive.org/annual-conference-2025/

December 4-6, 2025, Elincourt-Sainte-Marguerite, France
EASL-AASLD Masterclass 2025

E-Mail: easloffice@easloffice.eu

http:/www.easl.eu
https://easl.eu/event/easl-aasld-masterclass-2025/
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