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Editorial

Furthermore, pharmacological treatment of alcohol use 
disorder is receiving increasing attention in hepatological 
research. In a randomized, placebo-controlled trial, 
once-weekly treatment with semaglutide in patients 
with alcohol use disorder and obesity significantly  
reduced alcohol consumption while also producing  
favorable metabolic effects (    Klausen et al., p. 43). 
These findings may open new therapeutic perspectives, 
especially for patients with metabolic dysfunction-  
and alcohol-associated liver disease.

Taken together, the studies presented in this issue  
impressively demonstrate the close interplay between 
alcohol, metabolic dysfunction, and chronic liver disease. 
At the same time, they highlight the considerable pro-
gress being made in both diagnostics and therapeutics, 
providing reason for optimism that earlier detection 
and more effective treatment of alcohol-associated liver 
disease may become increasingly achievable. This is 
clearly a field to watch, and we look forward to reporting 
on future advances.

Yours sincerely,

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

Dear colleagues,

This issue features current noteworthy contributions 
across a variety of topics, with a focus on articles related 
to alcohol and the liver. Alcohol-associated liver disease 
remains a major global health challenge, owing in part 
to its close interplay with metabolic risk factors, the 
frequent delay in diagnosis, and the limited therapeutic 
options available for patients with advanced stages  
of disease. In addition, new study findings demonstrate 
that alcohol does not only harm the liver, but that there 
is a dose-response association between alcohol intake 
and the risk of pancreatic cancer in young adults  
(    Park et al., p. 34).

The interaction between alcohol consumption and  
metabolic dysfunction has likewise come into sharper 
focus. A large longitudinal analysis conducted in the 
United States showed that binge drinking combined 
with metabolic risk factors substantially contributes  
to the progression of steatotic liver disease and signi
ficantly increases the risk of advanced liver disease  
(    Younossi et al., p. 44). Complementing these findings, 
the European LiverScreen study revealed that the 
prevalence of clinically relevant liver fibrosis in the general 
population is considerably higher than previously as-
sumed. In many cases, fibrosis remains undiagnosed 
and is closely associated with both metabolic dysfunc-
tion and alcohol-related risk factors (    Graupera et al., 
p. 47). Against this backdrop, early identification of 
at-risk patients is becoming increasingly significant.

Novel diagnostic approaches may help address this  
unmet need. For example, the MetALD-ALD Prediction 
Index, a phosphatidylethanol (PEth)-based biomarker 
algorithm that improves the identification of patients 
with steatotic liver disease while simultaneously detect-
ing increased alcohol consumption (    Tavaglione et al., 
p. 43). PEth may also prove valuable for prognostic  
assessment: In another study, combining PEth measure-
ments with non-invasive fibrosis procedures significantly 
improved prediction of clinical outcomes in alcohol- 
associated liver disease (    Torp et al., p. 44). These  
developments underscore the potential of serum-based 
markers for diagnostics, risk stratification, and treat-
ment monitoring.

Therapeutic advancements are equally encouraging.  
A recent study demonstrated that in patients with severe 
alcohol withdrawal syndrome and alcohol-associated 
liver disease in the intensive care unit, phenobarbital 
showed safety and efficacy comparable to that of ben-
zodiazepines, suggesting it may represent an additional 
treatment option in the future (    Govalan et al. p. 42). 
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ESOPHAGUS TO 
SMALL INTESTINE

Barrett’s Esophagus, Esophageal 
and Gastric Cancer

Gut. 2026;75(4):725-732

Gupta S, Bucalau AM, Mandarino FV, Lam B, Figueiredo M, 
Eisdendrath P, Losurdo G, Sakiris A, Gauci JL, Kerrison C, 
Lee E, Devière J, Burgess NG, Lord RVN, Rosch T,  
Lemmers A, Bourke MJ

Oncological impact of universal endoscopic 
submucosal dissection for large Barrett’s 
cancers

Background: Oncological principles favour en bloc R0 
excision for curative endoscopic resection. In Barrett’s 
neoplasia, endoscopically curable cancers include T1a 
and selected early T1b disease. Although endoscopic 
mucosal resection (EMR) and endoscopic submucosal 
dissection (ESD) are established treatments, optimal 
lesion selection remains debated.
Objective: To evaluate the oncological impact of two 
selective resection strategies: (1) prioritising ESD for 
suspected Barrett’s cancers > 15 mm and (2) a historical 
approach reserving ESD mainly for advanced cancers.
Design: Multicentre retrospective observational study 
comparing an ESD-first strategy (period 2, 2017–2024) 
with a historical selective ESD approach (period 1, 
2004–2016). Lesion allocation was based on endo-
scopic assessment of invasion in both periods. Out-
comes included basal R0 resection, curative resection, 
recurrence and adverse events.
Results: A total of 581 resections were performed in 
542 patients (median lesion size 20 mm). Cancer was 
present in 271 cases (178 T1a and 93 T1b). Period 2 had 
a higher cancer burden (52.3% vs. 34.9%) and greater 
ESD use (77.1% vs. 21.2%). Basal R0 resection improved 
from 69.7% to 91.2% (p < 0.001), with the greatest  
benefit in T1b lesions (33.3% to 81.9%, p < 0.001). In T1b 
cancers, curative resection increased (9.5% to 30.5%,  
p = 0.043) and recurrence decreased (55.6% to 23.6%, 
p = 0.043). ESD achieved higher 2-year cancer-free 
survival than EMR (87.4% vs. 50%, p = 0.021). Adverse 
events were infrequent (2.2%) and similar between 
techniques.

Conclusion: Prioritising ESD for Barrett’s cancers  
> 15 mm improves basal R0 resection, reduces recur-
rence and improves short-term survival for T1b dis-
ease, supporting routine ESD for all larger Barrett’s 
cancers.

M.J. Bourke, Gastroenterology and Hepatology,  
Westmead Hospital, Sydney, NSW, Australia,  
e-mail: michael@citywestgastro.com.au

DOI: 10.1136/gutjnl-2025-337434 n

BMJ. 2026;392:e086115

Peng Z, Zhang Y, Xu H, Yang Y, Yang M, Zhang M, 
Cheng Y, Chen X, Pan Y, Wang F, Li Q, Xu N, Liu L,  
Gu K, Xiao J, Zhang R, Zhao Q, Chen J, Lin L, Chen Y, 
Deng Y, Cai S, Bai B, Wang Y, Shen L

Camrelizumab plus CAPOX with camreli-
zumab based maintenance versus CAPOX 
alone as initial treatment for gastric or gastro-
oesophageal junction adenocarcinoma: 
Randomised phase 3 trial

Objective: To compare camrelizumab plus capecitabine 
and oxaliplatin followed by camrelizumab plus apatinib 
(camre+CAPOX followed by camre+apa), CAPOX alone, 
and camrelizumab plus CAPOX followed by camreli-
zumab (camre+CAPOX followed by camre) as initial 
treatment for gastric or gastro-oesophageal junction 
adenocarcinoma.
Design: Randomised, open label, phase 3 study.
Setting: 75 hospitals in China, 13 March 2019 to  
16 August 2021.
Participants: 885 adults (≥ 18 years) with previously  
untreated, human epidermal growth factor receptor 2 
(HER2) negative, unresectable, locally advanced or 
metastatic gastric or gastro-oesophageal junction  
adenocarcinoma.
Interventions: Patients were randomised (2:2:1) to  
receive camre+CAPOX followed by camre+apa, CAPOX 
only, or camre+CAPOX followed by camre, stratified  
by Eastern Cooperative Oncology Group performance 
status, peritoneal metastasis, and programmed death 
ligand 1 (PD-L1) combined positive score. Assignment 
to camre+CAPOX followed by camre was introduced 
midway through enrolment.
Main outcome measures: The primary endpoint was over-
all survival for camre+CAPOX followed by camre+apa 
versus CAPOX alone in the PD-L1 positive population 
(combined positive score > 1) and the overall population 
who received at least one dose of study drug. Com
parisons of camre+CAPOX followed by camre versus 
CAPOX alone and of camre+CAPOX followed by cam-
re+apa versus camre+CAPOX-camre were descriptive. 
Safety was assessed in all patients who received at 
least one dose of study drug.
Results: 352 patients received camre+CAPOX followed 
by camre+apa, 349 received CAPOX alone, and 177 re-
ceived camre+CAPOX followed by camre. At the time 
of data cut off, 454 of 592 (76.7%) deaths had occurred 
in the PD-L1 positive population and 709 of 878 (80.8%) 
in the overall population. Overall survival was longer 
with camre+CAPOX followed by camre+apa than with 
CAPOX alone in the PD-L1 positive population (median 
15.0 vs. 12.5 months; hazard ratio 0.80 (95% CI: 0.65–0.98); 
one sided p = 0.02) and in the overall population  
(median 13.5 vs. 12.1 months; hazard ratio 0.80 (0.68–0.94); 
one sided p = 0.004). Use of camre+CAPOX followed 
by camre also showed longer overall survival versus 
CAPOX in the PD-L1 positive population (median 15.3 
vs. 12.5 months; hazard ratio 0.76 (0.58–0.97); one sided 
nominal p = 0.01) and overall population (median 14.2 
vs. 12.1 months; hazard ratio 0.80 (0.65–0.98); one sided 
nominal p = 0.02). No overall survival benefit was  
observed with camre+CAPOX followed by camre+apa 
versus camre+CAPOX followed by camre. Treatment 
related adverse events of grade ≥ 3 occurred in 239 of 
352 (67.9%) patients in the camre+CAPOX followed by 
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Results: A total of 299 patients (1281 upper endoscopies; 
mean follow-up 2.6 years) were included. Fundic/corpus 
polyposis was present in 81.9% of patients at the base-
line. During follow-up, the FGP burden increased sub-
stantially, with more than 100 polyps observed in 52.2% 
of patients during their 5th-year follow-up. Fundic/ 
corpus dysplasia increased from 10.7% at baseline to 
40.0% (annual point prevalence) by year 5 and was  
independently associated with a baseline FGP burden  
> 200 polyps. Gastric adenocarcinoma occurred in  
6 patients (2.0%), predominantly in the proximal  
stomach and in the setting of extensive polyposis,  
with poor outcomes. In contrast, antral dysplasia  
followed a more indolent course.

Discussion: In FAP, gastric disease is dynamic and 
compartment-specific. Progressive fundic gland  
polyposis is associated with a high-risk phenotype  
for proximal gastric neoplasia, supporting pheno-
type-driven gastric surveillance strategies.

R. Hüneburg, Department of Internal Medicine I,  
University Hospital Bonn, Bonn, Germany,  
e-mail: robert.hueneburg@ukbonn.de

DOI: 10.1002/ueg2.70216 n

Lancet Gastroenterol Hepatol. 2026;11(6):452-462

Yang Y, Liu Z, Li C, Li B, Yu B, Yi J, Zhang X, Chen H,  
Li H, Tan L, Hua R, Guo X, Yang X, Ma W, Sun Y, Li Z; 
RAMIE study group

Robot-assisted versus conventional  
minimally invasive oesophagectomy  
for oesophageal squamous cell carcinoma 
(RAMIE): A multicentre, open-label,  
randomised, phase 3, non-inferiority trial

Background: Robot-assisted minimally invasive oeso
phagectomy is used increasingly worldwide. However, 
no large-scale, multicentre, randomised controlled trial 
has compared long-term survival as the primary end-
point between robot-assisted oesophagectomy and 
conventional thoracoscopic oesophagectomy. We aimed 
to confirm the non-inferiority in overall survival of robot-
assisted oesophagectomy over thoracoscopic oeso
phagectomy in patients with resectable oesophageal 
squamous cell carcinoma.
Methods: This multicentre, open-label, randomised, 
controlled, phase 3, non-inferiority trial (RAMIE) was 
conducted at six hospitals in China. Patients aged 18–75 
years, with biopsy-proven squamous cell carcinoma, 
Eastern Cooperative Oncology Group scores of 0–2, 
and with tumour and nodal classifications of cT1-4a, 
N0-2, M0, or M1 (supraclavicular lymph nodes metastasis) 
were eligible. Patients were randomly assigned (1:1)  
using a computer-generated randomisation list and 
stratified by neoadjuvant therapy to robot-assisted  
oesophagectomy or thoracoscopic oesophagectomy, 
both with at least two-field lymphadenectomy. The  
primary endpoint was overall survival, analysed in the 
intention-to-treat population. The non-inferiority margin 
was 9% for 5-year overall survival (the upper limit of 
95% CI of the HR was 1.33). Harms were assessed in the 
per-protocol population, defined as all eligible parti
cipants undergoing resection. 

camre+apa group, 158 of 349 (45.3%) in the CAPOX 
alone group, and 83 of 177 (46.9%) in the camre+CAPOX 
followed by camre group.

Conclusions: Initial treatment with camrelizumab plus 
CAPOX followed by camrelizumab based maintenance 
was associated with longer overall survival than CAPOX 
alone in human epidermal growth factor receptor 2 
(HER2) negative, unresectable, locally advanced or 
metastatic gastric or gastro-oesophageal junction  
adenocarcinoma. Exploratory comparisons between 
the two camrelizumab based regimens showed no  
additional survival benefit, with higher rates of treat-
ment related adverse events of grade ≥ 3 and treat-
ment discontinuations when apatinib was added  
during maintenance.

L. Shen, State Key Laboratory of Holistic Integrative 
Management of Gastrointestinal Cancers, Department 
of Gastrointestinal Oncology, Peking University Cancer 
Hospital and Institute, Beijing, China,  
e-mail: linshenpku@163.com or  
e-mail: shenlin@bjmu.edu.cn

DOI: 10.1136/bmj-2025-086115 n

EDITORS’ CHOICE�

Gastric dysplasia in patients with familial adenomatous 
polyposis (FAP): In a large German cohort of 299 FAP 
patients, increasing fundic gland polyp burden was  
associated with dysplasia. Gastric adenocarcinoma  
occurred in 2% of patients and was predominantly  
located in the proximal stomach in patients with exten-
sive polyposis. These findings should be considered 
when performing surveillance endoscopy for duodenal 
neoplasia in FAP patients. n

United European Gastroenterol J. 2026;14(3):e70216

Hüneburg R, Gieffers-Löwen J, Aretz S, van Beekum K, 
Haas S, Layritz AS, Marwitz T, Heling D, Kristiansen G, 
Strassburg CP, Nattermann J

Longitudinal surveillance of gastric polyposis 
in familial adenomatous polyposis: Incidence, 
progression, and endoscopic outcomes

Background: Gastric manifestations of familial adeno-
matous polyposis (FAP) have traditionally been consid-
ered of limited relevance in Western populations, with 
surveillance focused on duodenal disease. Recent data 
suggest that progressive gastric polyposis, particularly 
in the proximal stomach, may be associated with dys-
plasia and carcinoma. We aimed to characterize longi-
tudinal gastric phenotype evolution and compartment-
specific risk in a contemporary Western FAP cohort.
Methods: We conducted a retrospective longitudinal 
cohort study of patients with genetically confirmed 
FAP undergoing structured upper gastrointestinal sur-
veillance between 2019 and 2023. Gastric phenotypes 
were assessed separately for the fundus/corpus and 
antrum. Fundic gland polyp (FGP) burden was recorded 
semiquantitatively. Gastric dysplasia and carcinoma 
were analyzed as compartment-specific outcomes.
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Results: We enrolled 209 patients (123 EoE and 86 NED). 
For the diagnosis of EoE, an absolute eosinophil count 
(AEC) of 155 eosinophils/mm3 had an AUC of 85%. For 
the assessment of histological disease activity, an AEC 
of 325 eosinophils/mm3 had an AUC of 70.5% for the 
identification of histological remission following treat-
ment. AEC showed a positive correlation with PEC on 
histology and the EoE endoscopic reference score with 
Spearman’s Rho of 0.4 (p < 0.0001).

Conclusion: Eosinophil absolute and relative counts in 
the peripheral blood could be used in the initial as-
sessment of patients presenting with dysphagia to ac-
curately differentiate EoE from NED and to predict 
histological remission of EoE.

P. Visaggi, Gastroenterology Unit, Department  
of Translational Research and New Technologies  
in Medicine and Surgery, University of Pisa, Pisa, Italy, 
e-mail: pierfrancesco.visaggi@phd.unipi.it

DOI: 10.1111/apt.70524 n

Reflux

J Clin Gastroenterol. 2026;60(5):403-405

Buchner AM, Sonnenberg A

Concurrence of reflux disease and colonic 
neoplasia

Background and aims: Prolonged inhibition of gastric 
acid secretion may constitute a risk factor for colon 
polyps (CP) and colorectal cancer (CRC). We hypo
thesized that esophageal diseases treated with anti
secretory medications may be associated with an  
increased frequency of CP and CRC.
Methods: In a case-control studies using the University 
of Pennsylvania Health System (UPenn) electronic  
database, we examined the occurrence of eosinophilic 
esophagitis (EoE), nonerosive reflux disease (NERD), 
erosive esophagitis (EE), or Barrett’s esophagus (BE), 
in patients with CP or CRC. For comparisons of cases 
(with CP or CRC) and control subjects (without CP or 
CRC), we calculated odds ratios (OR) with their 95% CI, 
using multivariate logistic regressions to adjust for the 
confounding influences of demographic characteristics 
(age, sex, and race/ethnicity).
Results: The UPenn database contained 89,100 indi
vidual patients who underwent a colonoscopy and EGD 
between January 2000 and December 2024. Among 
these, 35,841 were diagnosed with CP and 3228 with 
CRC. A total of 2137 patients were diagnosed with EoE, 
18,223 with EE, 57,397 with NERD, and 6614 with BE. 
CPs were significantly associated with EoE (OR = 1.17, 
95% CI: 1.07–1.28), EE (OR = 1.71, 95% CI: 1.65–1.77), NERD 
(OR = 1.76, 95% CI: 1.71–1.81), and BE (OR = 1.80, 95% CI: 
1.71–1.90). CRC was significantly associated with BE  
(OR = 1.22, 95% CI: 1.08–1.33), but no other types of  
esophageal disease.

Conclusions: The occurrence of any type of reflux  
disease is associated with an increased risk for colonic 
neoplasia. Long-term inhibition of gastric acid secre-
tion by antisecretory medication may constitute a risk 

Findings: Between August 2, 2017, and December 23, 
2019, 362 patients were randomly assigned (183 to robot-
assisted oesophagectomy and 179 to thoracoscopic  
oesophagectomy. 309 (85%) of 362 patients were men 
and 53 (15%) were women. Two patients in each group 
did not undergo resection and were excluded from the 
per-protocol population. Median follow-up of the planned 
final analysis was 71.5 months (IQR, 63.9–81.8). At 5 years, 
overall survival was 69.4% (95% CI: 62.1–75.6) with robot-
assisted oesophagectomy versus 56.2% (48.5–63.2) 
with thoracoscopic oesophagectomy (HR = 0.71, 95% CI: 
0.51–0.97), confirming non-inferiority (one-sided  
pnon-inferiority = 0.0001; exploratory analysis of p = 0.032 
for superiority). Intraoperative conversions to open  
surgery were similar between study groups (seven [4%] 
of 181 patients in the robot-assisted group vs. six [3%] 
of 177 in the thoracoscopic group). Postoperative grade 
3 or higher complications were comparable (22 [12%] 
of 181 patients in the robot-assisted group vs. 18 [10%] 
of 177 in the thoracoscopic group). One treatment- 
related death occurred in each group.

Interpretation: In patients with resectable oesopha-
geal squamous cell carcinoma, robot-assisted oeso
phagectomy was non-inferior, and seemed superior,  
to thoracoscopic oesophagectomy in terms of 5-year 
overall survival.

Z. Li, Department of Thoracic Surgery, Shanghai Chest 
Hospital, Shanghai Jiao Tong University School  
of Medicine, Shanghai, China,  
e-mail: zhigang.li@shsmu.edu.cn

DOI: 10.1016/s2468-1253(25)00402-9 n

EoE

Aliment Pharmacol Ther. 2026;63(9):1256-1264

Visaggi P, Pellegatta G, Siboni S, Maniero D, Del Corso G, 
Solinas I, Mitilini M, Testi F, Cairoli G, Dulmin I, Poletti V, 
Marcozzi G, Sozzi M, Piazza L, Stefani Donati D, Bellini M, 
Repici A, Savarino EV, de Bortoli N

Blood eosinophils are accurate biomarkers 
for the management of eosinophilic oeso
phagitis: Prospective, multi-centre study

Background and aims: The diagnosis and follow-up  
of eosinophilic oesophagitis (EoE) currently rely on  
repeated upper endoscopies (EGD) with biopsies, which 
are invasive, resource-intensive and environmentally 
costly. Non-invasive biomarkers for EoE are needed. 
We investigated the role of blood eosinophils and  
lymphocytes in the management of EoE.
Methods: This was a prospective study conducted at 
four EoE referral centres. Consecutive adults undergoing 
EGD with biopsies for known or suspected EoE were 
enrolled. Based on oesophageal peak eosinophil count 
(PEC) and clinical history, patients were divided into 
EoE (histologically active or in remission) and non-EoE 
dysphagia (NED). Prior to the EGD, a full blood count 
was obtained. Clinical, endoscopic and histologic find-
ings were recorded. Receiver operating characteristic 
curve analysis was used to assess the predictive ability 
of blood biomarkers (AUC).
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Endoscopy of the Upper GI Tract

Gastrointest Endosc. 2026;103(4):712-722

Wang L, Cheng L, Jiang Y, Qin S, Liu Y, Liu Y, Fang S

Intravenous dextrose during emergence 
from deep sedation reduces postprocedural 
dizziness in adults undergoing gastrointestinal 
endoscopy: A randomized controlled trial

Background and aims: Dizziness is a central symptom 
of postoperative fatigue syndrome after gastrointestinal 
endoscopy under deep sedation, affecting the quality 
of postoperative recovery, elevating health care costs, 
and increasing the risk of falls. Preliminary studies  
suggest that dextrose supplementation may provide 
symptomatic relief, but evidence for optimal dosage 
and safety remains limited. This randomized controlled 
trial aimed to assess whether intravenous 5% dextrose 
during emergence from deep sedation could reduce 
postprocedural dizziness in adults undergoing gastro-
intestinal endoscopy under deep sedation.
Methods: This single-center, prospective, double-blind, 
randomized controlled trial enrolled 102 adults under-
going gastrointestinal endoscopy under deep sedation. 
Participants were randomized to receive 200 mL of  
intravenous 5% dextrose (intervention) or 0.9% sodium 
chloride (control) at a rate of 400 mL/h during emer-
gence from deep sedation. The primary outcomes were 
the incidence and severity of dizziness. Secondary out-
comes included quality of recovery, emergence time, and 
severity of postoperative nausea and vomiting (PONV).
Results: There was a significant difference in the overall 
incidence of dizziness within 30 minutes postoperatively 
(p = 0.002). Dizziness severity was significantly reduced 
in the dextrose group at both 15 minutes (p = 0.005) 
and 30 minutes postoperatively (p < 0.001). The inter-
action between intervention and time was also sig
nificant (odds ratio = 0.058, p < 0.001). The dextrose 
group exhibited a better Quality of Recovery-40 score 
(p = 0.030). However, the 5% dextrose group showed 
no statistically significant differences in emergence time 
(p = 0.349) or PONV severity (30 minutes, p = 0.091;  
2 hours, p = 0.080) compared with the control group.

Conclusions: This study demonstrates that intravenous 
5% dextrose administered during emergence from 
deep sedation significantly reduces the incidence and 
severity of postprocedural dizziness in adults under-
going gastrointestinal endoscopy, with a potent time-
dependent protective effect and a clinically impactful 
number needed to treat of 3.4. Future large-scale, 
multicenter studies with rigorous designs are needed 
to validate these findings. Such studies should include 
diabetic patients and compare dextrose against  
Ringer’s solution.

Y. Liu, School of Nursing, Shandong Second Medical 
University, Weifang, Shandong, China,  
e-mail: 18663608162@163.com

or

S. Fang, Weifang People’s Hospital, Weifang,  
Shandong, China, e-mail: fsr0536@163.com

DOI: 10.1016/j.gie.2025.08.014 n

factor for the occurrence of colon polyps and possibly 
colorectal cancer.

A. Sonnenberg, Section of Gastroenterology,  
Portland VA Medical Center, Portland, OR, USA,  
e-mail: sonnenbe@ohsu.edu

DOI: 10.1097/mcg.0000000000002289 n

Functional Disorders  
of the Upper GI Tract

Aliment Pharmacol Ther. 2026;63(8):1151-1161

Alsakarneh S, Al Ta’ani O, Madi MY, Syn WK, Ruffle JK, 
Aziz Q, Farmer AD

Comprehensive risk profile of gastro
intestinal and extra articular comorbidities 
in Ehlers-Danlos syndrome: A propensity-
matched analysis of 118,256 individuals

Background: Ehlers-Danlos syndrome (EDS) comprises 
inherited connective tissue disorders characterised  
by joint hypermobility, skin hyperextensibility and tissue 
fragility. It links to systemic comorbidities, including 
gastrointestinal (GI) disorders, but hitherto large-scale 
data remain limited. We aimed to evaluate the preva-
lence of GI, systemic and psychological comorbidities 
in EDS patients versus propensity score-matched  
controls, using a comprehensive research network  
database.
Design: This was a retrospective, propensity-matched 
analysis (2005–2023) utilising the TriNetX network.  
We identified EDS patients (excluding Marfan’s syndrome). 
Propensity score matching (1:1) generated balanced  
cohorts for age, sex and baseline characteristics. Comor-
bidities were analysed via prevalence rates and odds 
ratios (ORs) with 95% confidence intervals (CIs).
Results: Matched cohorts included 59,128 pairs. Among 
GI disorders, gastroesophageal reflux disease was  
most common in EDS (18.4%, OR = 1.5, 95% CI: 1.4–1.5,  
p < 0.001), followed by constipation (12.4%, OR = 1.8, 
95% CI: 1.7–1.9, p < 0.001), irritable bowel syndrome 
(7.3%, OR = 2.6, 95% CI: 2.5–2.8, p < 0.001) and gastro
paresis (4.7%, OR = 8.2, 95% CI: 7.3–9.2, p < 0.001).  
Psychiatric conditions showed heightened prevalence 
of anxiety (26.1%, OR = 1.8, 95% CI: 1.7–1.8, p < 0.001) 
and depression (18.7%, OR = 1.3, 95% CI: 1.2–1.3, p < 0.001). 
Systemic comorbidities included postural orthostatic 
tachycardia syndrome (13.2%, OR = 899.7, 95% CI: 
483.8–1673.0, p < 0.001), chronic pain (7.9%, OR = 7.0, 
95% CI: 6.4–7.6, p < 0.001), migraines (19.7%, OR = 2.5, 
95% CI: 2.4–2.6, p < 0.001) and fibromyalgia (9.5%,  
OR = 1.7, 95% CI: 1.6–1.8, p < 0.001).

Conclusion: EDS patients exhibit heightened risk  
for GI, systemic and psychological comorbidities,  
highlighting the importance of multidisciplinary  
approaches for effective management.

A.D. Farmer, Division of Gastroenterology and  
Hepatology, Saint Louis University School of Medicine, 
St. Louis, MO, USA,  
e-mail: adamdonald.farmer@ssmhealth.com

DOI: 10.1111/apt.70506 n
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Crohn’s Disease

EDITORS’ CHOICE�

The 10-year follow-up of the LIR!C trial showed that  
patients who underwent ileocecal resection had higher 
10-year therapy-free remission rates than those who  
received infliximab. Rates of clinical remission were 
comparable in both groups, with a suggestion that 
younger patients (< 20 years) derived greater benefit 
than older patients in terms of sustained clinical  
remission. n

Lancet Gastroenterol Hepatol. 2026;11(4):314-322

Oldenburg L, Haanappel AEG, Ali M, Bosman C, 
Buskens CJ, Ponsioen CY, D’Haens GR, Bemelman WA; 
LIR!C study group

Ileocaecal resection versus infliximab  
for ileal Crohn’s disease: Retrospective  
10-year follow-up of the LIR!C trial

Background: The LIR!C trial showed that laparoscopic 
ileocaecal resection is an effective alternative to inflixi-
mab therapy with similar quality-of-life outcomes in  
patients with uncomplicated ileocaecal Crohn’s disease 
who had not responded to conventional treatment.  
We aimed to assess the 10-year outcomes of participants 
in the trial, focusing on the long-term therapy-free  
and clinical remission rates of both interventions.
Methods: In this retrospective follow-up study, we  
included patients who participated in the LIR!C trial,  
a multicentre randomised controlled trial that compared 
ileocaecal resection to infliximab treatment in adult  
patients with non-stricturing and immunomodulator- 
refractory ileocaecal Crohn’s disease. We obtained data 
from the end of the LIR!C study to the latest follow-up 
visit with either the gastroenterologist or gastrointes
tinal surgeon. We recorded events including initiation 
or switch of Crohn’s disease-related treatments and 
(re-)resections. In this follow-up, outcomes of interest 
were therapy-free remission (defined as clinical remis-
sion without the initiation of Crohn’s disease-related 
therapy in the ileocaecal resection group and discon-
tinuation of infliximab in the infliximab group, compared 
between groups using bootstrapping) and clinical  
remission (defined as the absence of changes in Crohn’s 
disease-related therapy or the need for additional  
resection in both groups, compared between groups 
using Cox regression). Post-hoc flexible parametric  
survival modelling was used to investigate potential 
age-dependent effect modification of ileocaecal resec-
tion versus infliximab for 10-year clinical remission rates.
Findings: Follow-up data were available from 129 (90%) 
of the 143 patients included in the LIR!C trial, of whom 
66 were in the ileocaecal resection group and 63 were 
in the infliximab group. 85 (66%) of patients were female 
and 44 (34%) were male. Median age at randomisation 
was 28 years (IQR, 23–41). Median follow-up was 11 years 
(IQR, 9–14). 10-year therapy-free remission rate was 
35.8% (95% CI: 25.6–50.1) in the ileocaecal resection 
group, compared with 13.2% (6.1–23.2) in the infliximab 
group (difference 22.6%, 95% CI: 7.8–36.8; p = 0.0038). 
Overall 10-year clinical remission rates were similar in 
the ileocaecal resection and infliximab groups (36.5%, 

JAMA Intern Med. 2026;186(5):578-584

Ahmad AI, Garg S, Jacobs J, Ansari Z, Al-Din TJ,  
Almomani A, Valencia S, Vargo J, Chatterjee A,  
Siddiki H, Hong L, Nicolas MA, Miller A, Shah T

Holding vs. continuing GLP-1/GIP agonists 
before upper endoscopy: The OCULUS  
randomized clinical trial

Importance: Glucagon-like peptide-1 (GLP-1) and glu-
cose-dependent insulinotropic polypeptide (GIP) are 
known to increase the risk of retained gastric contents. 
High-quality data are lacking to guide periprocedure 
management of GLP-1 and GIP agonists.
Objective: To compare the risk of clinically significant 
residual gastric volume (RGV) in patients who continue 
vs. hold 1 dose of weekly or daily GLP-1 and GIP agonists 
prior to sedation.
Design, setting, and participants: This randomized,  
single-masked clinical trial conducted at 2 large tertiary 
referral centers in the US included patients undergoing 
elective upper endoscopy (EGD) who were receiving 
GLP-1 or GLP-1/GIP agonists between July 2024 and 
May 2025. Eligible participants were adults aged 18 years 
or older, scheduled for EGD with or without colonoscopy, 
under moderate sedation or monitored anesthesia care, 
and taking a stable dose of a GLP-1 or GLP-1/GIP ago-
nist for at least 1 month. Exclusion criteria were prior 
foregut surgery, achalasia, documented gastroparesis, 
RGV on previous endoscopy, gastric outlet obstruction, 
planned general anesthesia, or recent opioid use. Data 
were analyzed May 2025.
Intervention: Participants were randomized to either 
continue their medication or hold 1 dose prior to the 
procedure.
Main outcomes and measures: Clinically significant 
RGV, a composite of gastric contents that (1) precludes 
endoscopic examination, (2) requires premature ter
mination or endotracheal intubation, and/or (3) results 
in an aspiration event that necessitates extended  
observation or monitoring, unplanned therapeutics,  
or hospital admission.
Results: There were 60 patients (32 holding 1 dose,  
28 continuing medication) in the preplanned interim 
analysis (median [IQR] age, 62.5 [55.5–67.5] years;  
30 female [50.0%]). Clinically significant RGV occurred 
in 3.1% in the hold group vs. 25.0% in the continue 
group (absolute difference, 21.9% [90% CI: 7.0–36.7%]; 
p = 0.003). The trial was terminated early as risk ex-
ceeded the preestablished O’Brien-Fleming stopping 
boundary. In the EGD-only subgroup (35 patients), clini-
cally significant RGV occurred in 46.7% in the continue 
vs. 5.0% in the hold groups (absolute difference, 41.7% 
[90% CI: 17.9–65.4%]; p = 0.001). In the EGD plus colonos-
copy subgroup (25 patients), who were on clear liquids 
the day prior, no patients had clinically significant RGV.

Conclusions and relevance: This randomized clinical 
trial found that continuing GLP-1 or GIP agonist in the 
preprocedural period increased clinically significant 
RGV but did not increase the risk of other adverse 
events. Clear liquids the day prior to the procedure 
may mitigate the risk of clinically significant RGV  
regardless of GLP-1/GIP use.

T. Shah, Department of Gastroenterology, Cleveland 
Clinic Florida, Weston, FL, USA, e-mail: shaht3@ccf.org

DOI: 10.1001/jamainternmed.2026.0027 n
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FMD is superior to a baseline diet for inducing clinical 
response, clinical remission and biochemical improve-
ment in mild-to-moderate CD, and support further inves-
tigation of FMD as an adjunctive therapy for chronic  
inflammatory diseases.

S.R. Sinha, Department of Medicine, Division of  
Gastroenterology and Hepatology, Stanford University 
School of Medicine, Stanford, CA, USA,  
e-mail: sidsinha@stanford.edu

DOI: 10.1038/s41591-025-04173-w n

EXPERT OPINION

Dr. Lena Sophie Mayer

Nutrition in the management of Crohn’s  
disease: The fasting-mimicking diet in  
patients with mild-to-moderate disease

The fasting-mimicking diet (FMD) is a low-calorie, plant-
based dietary intervention characterized by low protein 
and sugar intake and a relatively high proportion of un-
saturated fatty acids. It is designed to induce metabolic 
changes similar to those observed during fasting while 
avoiding complete food deprivation. In healthy indi-
viduals, short periods of an FMD have been shown to 
reduce systemic inflammatory markers and improve 
metabolic parameters. This open-label, randomized trial 
investigated whether similar effects could be achieved 
in patients with mild-to-moderate Crohn’s disease. In this 
study, participants followed the FMD for five consecu-
tive days per month, completing a total of three cycles 
over a three-month period (n = 65). The control group 
(n = 32) continued their usual diet. After three months, 
69% of patients in the FMD group achieved a clinical 
response (vs. 44% in the control group), 65% achieved 
clinical remission (vs. 38%), and 22% showed a reduc-
tion in fecal calprotectin (vs. 8%). Clinical improvement 
was already apparent after the first FMD cycle, suggest-
ing an early benefit from this intervention. However, 
three months after the final FMD cycle, no differences 
in clinical response or remission rates remained  
between the groups.
Notably, a relatively high proportion of patients in the 
control group also achieved clinical response or remis-
sion, suggesting that part of the observed improvement 
may not have been specific to the FMD. In addition  
to the naturally fluctuating course of Crohn’s disease, 
several potential confounders arise from the study  
design and patient characteristics. The lack of blinding 
may have introduced placebo effects and behavioral 
changes, such as healthier eating habits, reduced expo-
sure to harmful lifestyle factors, or increased physical 
activity outside the FMD periods. This is particularly 
relevant because clinical response was defined as a  
reduction in the Crohn’s Disease Activity Index (CDAI) 
of at least 70 points or a score below 151, and the CDAI 
includes subjective symptoms and general well-being. 
Patient-reported outcomes may therefore also have 
been influenced. Furthermore, dietary habits in the con-
trol group were not standardized and may have varied 
substantially. Individuals who adhered strictly to the FMD 

95% CI: 26.2–50.8 vs. 28.4%, 18.9–42.5; hazard ratio = 
0.79, 95% CI: 0.52–1.20; p = 0.27). However, exploratory 
interaction analyses suggested an age-dependent  
effect of ileocaecal resection on clinical remission rates 
(pinteraction = 0.020). The estimated 10-year clinical remis-
sion rate for a 20-year-old patient was 54% (95% CI: 
37–72) with ileocaecal resection versus 24% (12–44) 
with infliximab (difference 30%, 95% CI: 7–53), com-
pared with 38% (27–53) with ileocaecal resection versus 
28% (18–43) with infliximab for a 30-year-old patient 
(difference 10%, -6 to 26).

Interpretation: Patients who had ileocaecal resection 
had better 10-year therapy-free remission rates than 
those who received infliximab, with a suggestion that 
younger patients derived greater benefit than older 
patients in terms of sustained clinical remission. These 
findings support ileocaecal resection as an attractive 
early treatment option for ileal Crohn’s disease in the 
early disease course.

W. Bemelman, Department of Surgery, Amsterdam  
University Medical Centre, Amsterdam, The Netherlands, 
e-mail: w.a.bemelman@amsterdamumc.nl

DOI: 10.1016/s2468-1253(25)00374-7 n
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Kulkarni C, Fardeen T, Gubatan J, Ye J, Jarr K, Dickson E, 
Jang H, Temby M, Patel A, Jiang Y, Singh G, Keyashian K, 
Streett S, Ho E, Barber G, Singh S, Limsui D, Anaizi N, 
Becker L, Spencer SP, Mehrish D, Perelman D, Longo VD, 
Charu V, Ashouri JF, Davis MM, Habtezion A, Sonnen-
burg JL, Gardner C, Sinha SR

A fasting-mimicking diet in patients  
with mild-to-moderate Crohn’s disease:  
A randomized controlled trial

In healthy individuals, short cycles of a fasting-mimicking 
diet (FMD) decrease systemic inflammatory markers 
and improve metabolic health. Potential benefits of FMD 
have not been investigated in Crohn’s disease (CD).  
We conducted an open-label, randomized, controlled 
trial to assess the effects of FMD in adults with mild-to-
moderate CD. Patients in the FMD group followed an 
FMD for five consecutive days per month for three con-
secutive months, returning to their regular baseline diet 
on non-FMD days. Control participants continued their 
baseline diet. The primary outcome of clinical response 
was a reduction in CD Activity Index (CDAI) of at least 
70 points or CDAI of ≤ 150 after the third 5-day diet  
cycle. Forty-five patients in the FMD group (69.2%) and 
14 patients in the control group (43.8%) met the primary 
outcome of clinical response (p = 0.03). Forty-two  
patients in the FMD group (64.6%) and 12 patients in 
the control group (37.5%) achieved the secondary out-
come of clinical remission (p = 0.02). There was also  
a decline from baseline in fecal calprotectin (an inflam-
matory marker) in the FMD group compared with the 
control group (-22.0% vs. 8.0%, p = 0.03). Exploratory 
analyses of plasma metabolites and peripheral blood 
mononuclear cell gene expression revealed post-FMD 
decreases in key inflammatory lipid mediators and  
immune-effector transcripts, concordant with reduced 
CD activity. Together, these findings demonstrate that 
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ments, and CD medications were assessed. The primary 
outcome was development of new stricture as defined 
by a composite endpoint of an encounter for stricture 
diagnosis or occurrence of a stricture-related procedure. 
Propensity score (PS)-matched Cox proportional  
hazards models were used to estimate associations.
Results: The EVERSANA cohort comprised 1210 statin 
recipients and 25,000 non-statin users. Over a mean 
follow-up of 3.8 years, PS-matched statin users had  
a 28% reduction in the risk of new-onset stricture  
(hazard ratio [HR] = 0.72, 95% confidence interval [CI]: 
0.53–0.99, p = 0.043). The Merative cohort contained 
9577 statin users and 56,918 non-statin users. Over  
a mean follow-up of 3.6 years, PS-matched statin use 
had a 29% risk reduction in new-onset stricture  
(HR = 0.71, 95% CI: 0.66–0.77, p < 0.001).

Conclusions: Statin use is independently associated 
with reduced progression to stricture formation in  
two PS-matched large and diverse cohorts of patients 
with CD.

S.R. Sinha, Division of Gastroenterology and Hepatology, 
Stanford University School of Medicine, Stanford, CA, 
USA, e-mail: sidsinha@stanford.edu
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Braun T, Levhar N, Efroni G, Hadar R, Levy DJ,  
Talan Asher A, Abu-Saad K, Ziv A,  
Ben-Avraham Shulman S, Yahalom A, Glick Saar E,  
Ungar B, Picard O, Yablecovitch D, Kopylov U, Bel S, 
Denson L, Eliakim R, Amir A, Ben-Horin S, Haberman Y

Perturbations of diet and gut signatures 
persist during remission in Crohn’s disease 
despite effective immune suppression

Background and aims: We aimed to identify dietary 
and gut signals during Crohn’s disease (CD) remission 
that differ from the healthy state to highlight targets 
that may improve disease control and clearance.
Methods: We analyzed diet, ileal transcriptomics, micro-
biomics, and metabolomics across patients with CD  
in remission, patients with active CD, and non-inflam-
matory bowel disease (IBD) controls as the reference 
for healthy signals.
Results: One hundred ninety one subjects were included; 
77 CD patients in remission, 37 with active CD, and  
77 non-IBD controls. Ileal transcriptomics revealed a 
significant decrease in genes and pathways associated 
with adaptive T cells and innate granulocytes during 
remission, which was even deeper than observed in 
non-IBD controls. Despite this observed immune suppres-
sion, patients in remission showed an increase in the 
expression of epithelial antimicrobial pathways and  
related genes, including DUOX2, along with an increase 
in genes associated with goblet cells and mucin glyco-
sylation. These signals during remission coincided with 
a persistent pathogenic gut microbial composition, 
metabolic alterations, and less healthy dietary habits, 
which were characterized by a higher intake of ultra
processed foods and lower consumption of fiber, folate, 
vitamin C, and vegetables. Greater exposure to ultra
processed foods was significantly associated with more 

may also have been generally more health-conscious  
or more adherent to therapy. Concomitant medications, 
including corticosteroids and biologics, differed between 
the FMD and control groups and may have had an in-
fluence on the results. In addition, the sample size was 
relatively small and the follow-up period short. Larger 
studies are needed to evaluate the long-term effects of 
the FMD and to elucidate the diet-induced mechanisms 
underlying the observed improvements. Moreover, only 
patients with mild-to-moderate disease activity were 
included. The effects of a calorie-restricted FMD may 
differ in patients with severe disease, who more fre-
quently experience malnutrition and significant weight 
loss. It also remains of interest whether similar benefits 
can be achieved in ulcerative colitis. To date, the FMD 
has only been evaluated in a small pilot study in ulcera-
tive colitis; although clinical improvement was observed 
in the intervention group, the primary endpoint was not 
met, likely due in part to the limited sample size.
A strength of the study is the exploratory assessment 
of objectively measurable inflammatory mediators and 
biomarkers. In addition to reductions in fecal calprotec-
tin, patients following the FMD exhibited lower circulat-
ing levels of specific pro-inflammatory lipid mediators. 
Furthermore, immune cells isolated from peripheral 
blood showed reduced expression of genes involved  
in inflammatory and immune responses. These findings 
show that the FMD not only improves symptoms in 
Crohn’s disease but also exerts measurable effects on 
inflammatory processes. However, no differences were 
observed between the FMD and control groups with 
respect to therapy escalation, including corticosteroid 
prescriptions, initiation of new biologic or small-mole-
cule therapies, or dose intensification. Endoscopic out-
comes were not assessed, and therefore the study does 
not provide evidence regarding the effect of the FMD 
on mucosal healing. In summary, the findings suggest 
that the FMD may modulate inflammatory activity  
and could therefore represent a promising adjunct to 
established therapies in Crohn’s disease. n

J Crohns Colitis. 2026;20(3):jjag034

Dimopoulos-Verma A, Kulkarni C, Pike CW, Gombar S, 
Dasarathy D, Rieder F, Sinha SR

Statin use is associated with lower rates  
of stricture development in patients with 
Crohn’s disease: A propensity score-matched 
study of two nationwide population  
databases

Background: Intestinal stricture affects over half of  
patients with Crohn’s disease (CD) and has significant 
associated morbidity. Statins possess both anti-inflam-
matory and anti-fibrotic properties and may improve 
CD outcomes, although current data are limited. This 
study assessed whether statin use is associated with  
a reduced risk of new stricture development in CD in  
a diverse US population, and evaluated the role of IBD 
therapy in any association.
Methods: We conducted a retrospective cohort study 
comparing patients with CD with and without statin  
exposure using the EVERSANA US electronic health  
records database. Findings were independently validat-
ed in a second database (Merative MarketScan). Patient 
demographics, co-morbidities, laboratory measure-
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roxaban group. A primary-outcome event occurred in 
44 of 1345 patients (3.3%) in the apixaban group and 
96 of 1355 patients (7.1%) in the rivaroxaban group (rela-
tive risk, 0.46; 95% confidence interval [CI]: 0.33–0.65; 
p < 0.001). Death from any cause occurred in 1 patient 
(0.1%) in the apixaban group and in 4 patients (0.3%)  
in the rivaroxaban group (relative risk = 0.25; 95% CI: 
0.03–2.26). Serious adverse events unrelated to bleeding 
or venous thrombosis occurred in 36 patients (2.7%)  
in the apixaban group and in 30 patients (2.2%) in the 
rivaroxaban group.

Conclusions: Among patients with acute venous 
thromboembolism, the risk of clinically relevant bleed-
ing was significantly lower with apixaban than with  
rivaroxaban during the 3-month treatment period.

L. Castellucci, Department of Medicine, Ottawa Hospital 
Research Institute at the University of Ottawa, Ottawa, 
ON, Canada, e-mail: lcastellucci@toh.ca
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Adding clip before endoscopic cyanoacrylate 
injection decreases ectopic embolisms in 
gastric varices: A randomized controlled trial

Introduction: Ectopic embolism caused by cyanoacrylate 
migration is a severe complication. We aimed to test 
the hypothesis that prior clipping can reduce ectopic 
embolism secondary to endoscopic cyanoacrylate in-
jection (ECI) in gastric varices with a gastrorenal shunt.
Methods: In this multicenter, open-label, parallel, rand-
omized controlled trial, patients with fundal gastric 
varices and gastrorenal shunts from 10 tertiary hospitals 
were randomly assigned to clip-assisted ECI (Clip-ECI, 
n = 35) and conventional ECI groups (Con-ECI, n = 35). 
The primary outcome was the occurrence of ectopic 
embolism. Computed tomography was performed 
within 48 hours of the initial injection to screen for  
cyanoacrylate (marked with lipiodol) migration.
Results: The technical success rate was 100% in both 
groups. The Clip-ECI group had a significantly lower  
incidence of cyanoacrylate embolism than the Con-ECI 
group (11.4% vs. 42.9%, p = 0.003). Symptomatic pul-
monary embolism occurred in 4 patients in the Con-ECI 
group, of which 1 patient died. By contrast, no symp
tomatic embolism event was observed in the Clip-ECI 
group (11.4% vs. 0%, p = 0.114). No clip-related bleeding 
was reported. No significant differences were observed 
in the total rebleeding rate (14.3% vs. 14.3%) and survival 
rate (97.1% vs. 93.9%) between the Clip-ECI and Con-ECI 
groups during a median follow-up of 10.1 (interquartile 
range, 7.7–12.9) and 9.9 (interquartile range, 6.3–12.6) 
months, respectively.

Discussion: Clipping before ECI reduces the risk of  
ectopic embolism in patients with fundal varices with 
a portal-systemic shunt, without compromising safety 
or efficacy.

dysbiotic gut signals and negatively correlated with 
genes enriched for mucin glycosylation, which is essen-
tial for maintaining gut barrier homeostasis.

Conclusions: Perturbations in dietary, ileal, microbial, 
and metabolic signatures persist during CD remission 
despite advanced, effective immune treatments. These 
findings likely underline the remitting-relapsing nature 
of CD and suggest that interventions targeting diet, 
epithelial health, and microbial and metabolic functions 
may promote deeper, longer-lasting remission states.

Y. Haberman, Sheba Medical Center, Tel HaShomer,  
Ramat Gan, Israel,  
e-mail: yael.haberman@sheba.health.gov.il or  
e-mail: yael.haberman@cchmc.org
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In this prospective trial enrolling 2760 patients, the  
risk of clinically significant bleeding was reduced  
by approximately 50% in patients receiving apixaban 
as compared to rivaroxaban. n

N Engl J Med. 2026;394(11):1051-1060
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Bleeding risk with apixaban vs. rivaroxaban 
in acute venous thromboembolism

Background: Apixaban and rivaroxaban are the oral  
anticoagulants most frequently used to treat acute  
venous thromboembolism. However, uncertainty remains 
about the difference in bleeding risk between the two 
medications.
Methods: In an international trial with a prospective, 
randomized, open-label, blinded end-point design,  
we assigned, in a 1:1 ratio, eligible patients with acute 
symptomatic pulmonary embolism or proximal deep-
vein thrombosis to receive apixaban or rivaroxaban for 
3 months. Apixaban was given at a dose of 10 mg twice 
daily for 7 days followed by 5 mg twice daily, and riva
roxaban was given at a dose of 15 mg twice daily for  
21 days followed by 20 mg daily. The primary outcome 
was clinically relevant bleeding, a composite of major 
bleeding or clinically relevant nonmajor bleeding, as 
defined according to the International Society on Throm
bosis and Haemostasis, during the 3-month trial period. 
Secondary outcomes included death from any cause.
Results: A total of 2760 patients underwent randomiza-
tion: 1370 to the apixaban group and 1390 to the riva
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Symposium, Freiburg (Germany), February 5–6, 2026

Bringing Basic Science into  
Clinical Practice: Advancing 
Everyday Care of Liver Diseases
Next Gen Liver Immunology:  
Bridging Basic Science and Clinical Practice
by eickhoff kommunikation GmbH

spective observational trial conducted by Reiberger 
and co-workers in patients with advanced chronic liver 
diseases treated at the General Hospital of the Medical 
University of Vienna [6]. In addition to a detailed charac-
terization of patients using epidemiologic, clinical, and 
laboratory data, participants are invited to optionally 
contribute to biobanking procedures, including collec-
tion of gastrointestinal mucosal biopsies, liver biopsies, 
and stool samples. Preliminary findings reported by 
Reiberger demonstrated an ileal barrier dysfunction that 
strongly correlates with the Child–Pugh score, accom-
panied by downregulation of tight junction proteins 
and antimicrobial peptides in the gut barrier, as well  
as increased activation of liver sinusoidal endothelial 
cells (LSECs).
Which diagnostic and prognostic systemic inflammation 
biomarkers are available for use in routine clinical prac-
tice? According to the Austrian expert, the CLIF Consor-
tium ACLF (CLIF-C ACLF) and Acute Decompensation 
(CLIF-C AD) scores, developed by the European Founda-
tion for the Study of Chronic Liver Failure (EF-CLIF), 
are specialized, dynamic prognostic models for patients 
with cirrhosis [7]. The CLIF-C AD score predicts mortality 
in hospitalized patients with acute decompensation 
(without ACLF), while the CLIF-C ACLF score focuses 
on patients with ACLF. Furthermore, a systematic review 
and meta-analysis presented by Reiberger evaluated 
emerging blood and urinary biomarkers for their ability 
to predict 90-day mortality in patients with decompen-
sated cirrhosis [8]. The analysis demonstrated that inter-
leukin-6 (IL-6), urinary neutrophil gelatinase-associated 
lipocalin (uNGAL), and copeptin may enhance risk 
stratification and short-term prognostic accuracy beyond 
the MELD (Model for End-Stage Liver Disease) score 
alone. 

Microbiome-directed interventions: An emerging  
therapeutic paradigm for MASLD?

In his presentation, Prof. Kai Markus Schneider (Dresden, 
Germany) provided an in-depth analysis of the gut micro-
biome as a critical interface between the environment 
and the host [9–11], and examined its pivotal role in the 
pathophysiology and progression of metabolic dysfunc-
tion-associated steatotic liver disease (MASLD), the 
world’s most common liver disease with continuously 
rising incidence [9].

Liver diseases are uniquely challenging and complex, 
largely because the liver functions as a highly spe-
cialized immunological organ. At the International 
Symposium of the Falk Foundation e.V., “Next Gen Liver 
Immunology: Bridging Basic Science and Clinical Prac-
tice,” leading experts gathered in Freiburg, Germany, 
and addressed current challenges and recent advances 
in hepatic immunology, with particular focus on stea-
totic liver disease and hepatocellular carcinoma (HCC). 
By convening experts from fundamental research, 
translational science, and clinical practice, the sympo-
sium created a dynamic platform for cross-disciplinary 
dialogue at all career levels and highlighted critical 
gaps in the diagnosis and management of liver diseases. 

Systemic inflammation: Principal mechanisms driving 
acute decompensated cirrhosis 

Acute decompensation (AD) of liver cirrhosis describes 
the sudden onset of one or more of the major complica-
tions—ascites, hepatic encephalopathy, and gastrointes
tinal bleeding—and marks the shift from compensated 
to decompensated cirrhosis [1–3]. If an AD is accompa-
nied by a rapid multi-organ failure, it is referred to as 
acute-on-chronic liver failure (ACLF), a distinct clinical 
syndrome with a high short-term mortality. 
In the traditional model, acute deterioration of portal 
hypertension and/or hepatic function is regarded as 
the primary precipitating event of AD [1]. Within this 
framework, ascites, hepatic encephalopathy, and gastro-
intestinal bleeding are interpreted as separate clinical 
manifestations resulting from distinct mechanisms, as 
Prof. Thomas Reiberger (Vienna, Austria) recalled. In con-
trast, the systemic inflammation hypothesis challenges 
this compartmentalized view by proposing that AD 
represents a specific clinical entity [1–5]. According to 
this concept, systemic inflammation is the central and 
overarching driver of the progression from compensated 
to decompensated cirrhosis, the recurrence of AD during 
the clinical course of the disease, and the development 
of single or multiple organ system failures [1]. An abnor-
mal gut—liver axis, causing intestinal dysbiosis, a dis-
rupted intestinal barrier, and increased bacterial trans-
location, has a leading pathogenic role in systemic 
inflammation, as Reiberger pointed out [5].
These pathological mechanisms demonstrated in animal 
models have been confirmed in humans, as supported 
by data from the Vienna Cirrhosis Study (VICIS), a pro-
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The liver receives approximately two thirds of its blood 
supply via the portal vein and is therefore continuously 
exposed to products of microbial metabolism as well 
as microbial components, as Schneider noted [9].  
The intestine and the liver interact through tightly inter-
connected, bidirectional pathways involving the biliary 
tract, the portal vein, and the systemic circulation.  
The liver, in turn, signals back to the gut by releasing 
bile acids and other bioactive mediators into the biliary 
system and the bloodstream. 
Based on this crosstalk, commonly referred to as the 
gut—liver axis, the liver plays a central protective role 
by shielding the host from bacterial translocation and 
systemic infections through the reticuloendothelial  
system [9]. While dietary nutrients are absorbed and 
metabolized, microbial components and toxins must  
be efficiently cleared to prevent their entry into the 
systemic circulation and the development of systemic 
infection.
Schneider explained that MASLD involves a complex 
interplay of diet, the gut—liver axis, and genetics [9–11]. 
Unfavorable dietary patterns can disrupt the gut micro-
biome, typically resulting in reduced microbial diversity 
and decreased production of protective metabolites. 
Collectively, these alterations can promote low-grade 
intestinal inflammation, compromise epithelial barrier 
integrity, and facilitate increased translocation of micro-
bial components and metabolites into the liver, induc-
ing inflammatory responses within the hepatic paren-
chyma. The resulting inflammation can subsequently 
reshape the composition and diversity of the gut micro-
biome. This bidirectional interplay establishes a self- 
perpetuating cycle in which intestinal dysbiosis further 
amplifies liver inflammation and metabolic imbalance, 
ultimately driving MASLD progression (Fig. 1). 
In addition, a recent study presented by Schneider showed 
that the systemic loss of Transmembrane 6 Superfamily 
Member 2 (TM6SF2), a gene highly expressed in both 
the liver and intestine, promotes severe steatohepatitis, 
independent of dietary fat content [12]. Furthermore, 
recent studies strongly suggest that periodontitis and 
MASLD are linked through a bidirectional relationship, 
with periodontitis acting as a driver of gut microbiota 
dysbiosis that exacerbates MASLD [13].

This deeper mechanistic understanding of gut–liver 
crosstalk may pave the way for innovative therapies  
to restore systemic metabolic homeostasis. Schneider 
emphasized that a substantial proportion of effective 
therapies for steatotic liver disease appear to act, at 
least partially, through alterations of the gut microbiome. 
He highlighted metformin as a representative example, 
explaining that in treatment-naive patients with type 2 
diabetes, the drug induces measurable shifts in micro
bial composition, which may contribute to its clinical 
benefits [14].
Broad, non-specific strategies designed to correct micro-
bial imbalance such as prebiotics, probiotics, and fecal 
microbiota transplantation (FMT) have been explored 
as therapeutic options. Nevertheless, accumulating data 
reveal substantial interindividual differences in response 
to prebiotic interventions, explaining why one-stop-shop 
microbiome strategies often fail. As Schneider empha-
sized in conclusion, these findings underscore the need 
for microbiome-based precision medicine approaches 
tailored to patients with MASLD [15].

Immunotherapy for HCC: Present strategies and 
emerging perspectives 

Hepatocellular carcinoma (HCC) is the predominant 
form of primary liver cancer and ranks as the sixth 
most frequently diagnosed malignancy worldwide [16]. 
Over the past several years, growing insight into the 
immunogenic nature of HCC has fundamentally trans-
formed the treatment landscape for advanced disease. 
According to Prof. Matthias Pinter (Vienna, Austria), 
combination regimens containing immune checkpoint 
inhibitors (ICIs), specifically atezolizumab plus bevaci-
zumab and tremelimumab plus durvalumab, supported 
by the positive data of the IMbrave 150 and HIMALAYA 
studies [17, 18], are currently endorsed by guidelines  
as the standard first-line treatment for patients with 
advanced HCC [19, 20].
The favorable outcomes achieved with ICIs in advanced 
HCC prompted their investigation in earlier disease 
stages, including patients with potentially resectable 
early- and intermediate-stage tumors. However, as out-
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Fig. 1: Bidirectional interaction between the gut microbiome and the liver in the pathophysiology of MASLD [adapted from 9–11]
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lined by Pinter, several randomized phase 3 trials eval-
uating adjuvant ICI strategies such as KEYNOTE-937 
and IMbrave050 have not shown a meaningful clinical 
benefit [21, 22]. Consequently, current guidelines do 
not endorse systemic therapy in the adjuvant setting, 
even for individuals considered to be at elevated risk  
of recurrence [19, 20].
As Pinter further explained, a rational next step would 
be to investigate neoadjuvant strategies that introduce 
immunotherapy while the tumor and its associated  
antigens are still present [23] (Fig. 2). This approach 
may induce a stronger immune response than adjuvant 
treatment, where the tumor and its antigens have already 
been removed. This concept has previously been shown 
to be more effective than adjuvant treatment alone in 
melanoma [24], and its validity in HCC is further supported 
by recently published data from the CARES-009 study 
presented by Pinter [25].
Finally, the expert turned to emerging treatment options 
for patients with intermediate-stage HCC where loco
regional therapies, in particular transarterial chemo
embolization (TACE), represent the standard of care. 
With the advent of effective cancer immunotherapy,  
it has also been investigated whether combining ICIs 
with TACE could enhance the immune reaction and be 
a more effective therapeutic approach [26]. Among 
dual-combination strategies, TACE plus ICIs have been 
widely studied and have shown encouraging efficacy 
and an acceptable safety profile. For instance, the 
phase 3 EMERALD-1 study (TACE + durvalumab + beva-
cizumab) demonstrated a significant improvement in 
progression-free survival (PFS; primary endpoint) com-
pared with TACE alone (p=0.032) [27]. Similarly, the 
LEAP-012 study showed a significant PFS benefit with 
TACE + lenvatinib + pembrolizumab compared to TACE 
alone (p=0.0002) [28]. However, as no significant  
improvement in overall survival (OS) was observed 
—the endpoint, which Pinter regarded as most critical—

he concluded that this strategy is unlikely to become 
the standard of care for patients with intermediate-
stage HCC in the foreseeable future. 

Spatial immunotypes strongly correlate  
with ICI response

While ICIs have significantly advanced the treatment  
of HCC and outperform tyrosine kinase inhibitors (TKI), 
objective response rates are still limited to 20%–30% 
[29]. As a result, most patients derive little or no bene-
fit from currently available ICI-based therapies, and de-
terminants of the response to ICI in HCC remain poorly 
understood, as emphasized by Prof. Bertram Bengsch 
(Freiburg, Germany). 
Accordingly, it continues to be unclear which patients 
are most likely to respond to immunotherapy and how 
ICI treatment outcomes are influenced by cellular inter-
actions within the tumor immune microenvironment 
(TME), particularly in highly heterogeneous cancers such 
as HCC [29–31]. A more detailed characterization of the 
HCC immune architecture is anticipated to facilitate the 
development of clinically useful biomarkers that can 
guide and refine immunotherapy. Recent studies have 
identified different subsets of PD-1 (programmed 
death-1)-expressing CD8+ T cells within the HCC TME 
that vary in their functional characteristics and are asso-
ciated with distinct clinical outcomes [29–31]. These 
findings suggest that PD-1–positive CD8+ tissue-resident 
memory T cells (TRM), rather than exhausted CD8+  
T cells (TEX), may play a central role in mediating  
favorable responses to therapy. 
Consequently, Bengsch and colleagues proposed  
that examining the spatial distribution of immune cells 
within the TME may uncover mechanisms of immune 
evasion and aid in predicting response to ICI therapy. 
These analyses have been made possible by novel 
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Fig. 2: Neoadjuvant versus adjuvant immunotherapy [adapted from 23]
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methodological approaches, such as highly multiplexed 
imaging mass cytometry (IMC), which enables precise 
characterization of tumor and immune cell populations 
using sin gle-cell proteomics while preserving spatial 
information to dissect tumor–immune ecosystems. Using 
the IMC technology, three major HCC immunotypes 
(immune-depleted, immune-compartmentalized, and 
immune-enriched) were defined and validated as prog-
nostic in an independent cohort with the enriched  
immunotype associated with the longest survival after 
ICI therapy (Fig. 3) [29–30].
Because stratifying patients based on detailed tumor–
immune architecture requires high-dimensional single-
cell analyses and complex immune cell network profiling, 
this approach may not be feasible in resource-limited 
settings. To address this limitation, Bengsch and col-
leagues developed a simplified classification based on 
CD8+ T-cell infiltration into the tumor and stromal versus 
parenchymal distribution, facilitating broader clinical 
implementation by identifying patients that could be 
prioritized for ICI therapies [31]. 
Is this strategy potentially practice-changing and ready 
for routine clinical use? Bengsch answered both ques-
tions with a clear “yes”. He explained that a recent eval-
uation of the Freiburg cohort demonstrated that the 
simplified analysis of CD8+ T-cell infiltration can be easily 
integrated into routine pathological workflows for HCC, 
and the classification can typically be issued within ap-
proximately one week of the biopsy, making it available 
in time for tumor board discussions. However, the pre-
dictive role of such biomarkers requires further evalua-
tion in prospective studies and the main challenge to 
broader adoption continues to be the limited availability 
of sufficient tissue specimens.
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Interview with Prof. Robert Thimme 

Next-generation liver immunology: 
From bench to bedside
Prof. Robert Thimme, Head of the Department of  
Gastroenterology, Hepatology, Endocrinology, and  
Infectious Diseases (Medicine II) at the University  
of Freiburg Medical Center, Germany, was the scientific 
organizer of the symposium “Next-Generation Liver 
Immunology: Bridging Basic Science and Clinical Prac-
tice.” We spoke with Prof. Thimme during the event.

Prof. Thimme, why is the understanding of liver  
immunology so crucial for the pathology of liver  
diseases and their treatment and what distinguishes 
liver diseases from other conditions?

Prof. Robert Thimme: A symposium about liver immu-
nology is important and highly relevant for several  
reasons. First, the liver itself is an organ with a highly 
specialized immunology. A similarly clear immuno
tolerant and immunosuppressive role, as observed  
in the liver, has not been described for other organs. 
Second, many liver diseases are fundamentally driven 
by immune mechanisms. Third, current and emerging 
therapies are specifically designed to modulate immune 
responses. Taken together, these aspects clearly illus-
trate why organizing a scientific meeting like this is  
so important.

In which of the indications addressed during the  
symposium—hepatitis, metabolic dysfunction-asso
ciated steatotic liver disease (MASLD), cirrhosis,  
or HCC—do you currently see the greatest progress  
or the most promising developments?

Prof. Robert Thimme: That’s difficult to say as we are 
currently seeing major advances in several areas of 
hepatology. For example, in autoimmune hepatitis we 
now have more options for immunosuppressive therapy. 
The clinical problem of hepatitis C has essentially been 
resolved with the advent of direct-acting antiviral ther-
apies; however, we need to diagnose those unaware  
of their infection. In hepatitis B and hepatitis D, we are 
currently testing new antiviral therapies. Also, new dis-
ease-specific therapies for primary sclerosing cholan-
gitis (PSC) are approaching regulatory approval, and 
for MASLD, the first specific therapy to prevent fibrosis 
progression has recently been approved.

Are there any specific developments your team  
in Freiburg is involved in?

Prof. Robert Thimme: Our work focuses extensively  
on the immunobiology and immune responses in viral 
hepatitis and HCC, particularly on the mechanisms  
underlying T cell dysfunction. A major emphasis is on 
the fundamental question of why the immune response 
fails in these diseases. We have also developed a novel 
spatial immune classification that may facilitate the 
prediction of immunotherapy outcomes and guide the 
development of immunotype-directed treatment strat-
egies in patients with HCC. 

In the area of liver cirrhosis, we have achieved significant 
advances, for example through work on the transjugular 
intrahepatic portosystemic shunt (TIPS) which was  

developed here in Freiburg, and the Freiburg index  
of post-TIPS survival (FIPS) score. In addition, we are 
actively involved in numerous clinical trials, including 
studies in PSC and MASLD.

How important is interdisciplinary collaboration  
for the development of new therapies?

Prof. Robert Thimme: This is of central importance. As 
was evident from the presentations at this symposium, 
it is crucial that basic scientists and clinicians jointly 
develop research questions such as those discussed  
today. Immunologists, in this context, are uncovering 
entirely new aspects of the liver and its role in immuno
biology and disease pathogenesis. 

Addressing these questions requires a broad range  
of disciplines coming together around the liver as an 
organ. This is precisely the strength of this meeting  
and of the German Association for the Study of the  
Liver (GASL): We actively foster collaboration across 
different scientific and clinical disciplines.

What do you hope participants will take away  
from the symposium?

Prof. Robert Thimme: The key message is that the liver 
remains one of the most remarkable and fascinating  
organs in the human body. Few fields in medicine have 
witnessed such rapid and far-reaching progress, with 
major breakthroughs extending from basic mechanistic 
research to innovative therapies that are already trans-
forming patient care. If I were a young physician embark-
ing on a career today, hepatology would undoubtedly 
still be my first choice.
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among all participants who were randomly assigned 
and received at least one dose of study drug according 
to the treatment they received.
Findings: Between September 13, 2022, and April 2, 
2024, 651 participants were screened for eligibility and 
418 participants were randomly assigned to the gusel-
kumab 400/100 mg group (n = 139), the guselkumab 
400/200 mg group (n = 140), and the placebo group 
(n = 139). Mean age was 41.7 years (SD 14.2), 256 (61%) 
of 418 participants were male, and 162 (39%) were  
female. Mean ulcerative colitis duration was 7.6 years 
(SD 6.7) and mean modified Mayo score was 6.7 (1.2).  
A significantly greater proportion of participants receiv-
ing guselkumab 400 mg induction versus placebo had 
clinical remission at week 12 (77 [28%] of 279 vs. 9 [6%] 
of 139; adjusted treatment difference 21 percentage 
points, 95% CI: 14–28; p < 0.0001). At week 24, 49 (35%) 
participants in the guselkumab 400/100 mg group,  
51 (36%) in the guselkumab 400/200 mg group, and  
13 (9%) in the placebo group were in clinical remission 
(the difference between both guselkumab groups and 
placebo was statistically significant). The frequencies 
of adverse events in the guselkumab groups (74 [53%] 
of 139 for 400/100 mg and 85 [61%] of 140 for 400/ 
200 mg) were similar to that in the placebo group  
(91 [65%] of 139). There were no treatment-related 
deaths, and no new safety concerns were identified. 
The most frequently reported adverse events were wors-
ening of ulcerative colitis (14 [10%] in the 400/100 mg 
group, 9 [6%] in the 400/200 mg group, and 29 [21%] 
in the placebo group), arthralgia (11 [8%], 7 [5%], and  
3 [2%]), and upper respiratory tract infection (10 [7%], 
5 [4%], and 9 [6%]). Serious adverse events occurred 
in five (4%) participants in the 400/100 mg group,  
six (4%) in the 400/200 mg group, and 17 (12%) in the 
placebo group.

Interpretation: Subcutaneous guselkumab induction 
and maintenance was safe and efficacious for 24 weeks 
in participants with moderately to severely active  
ulcerative colitis, establishing a fully subcutaneous 
guselkumab regimen as a treatment option in this  
patient population.

M. Long, Division of Gastroenterology and Hepatology, 
University of North Carolina at Chapel Hill, Chapel Hill, 
NC, USA, e-mail: millie_long@med.unc.edu

DOI: 10.1016/s2468-1253(25)00322-x n
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Genetic risk of inflammatory bowel disease 
is associated with disease course severity

Background and aims: Genetic susceptibility to inflam-
matory bowel disease (IBD) has been widely studied, 
whereas the genetic contribution to disease progression 
remains relatively underinvestigated. In a Danish nation-
wide cohort, we aimed to explore if genetic susceptibility 
to IBD associated with disease severity.
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Efficacy and safety of subcutaneous gusel-
kumab induction therapy in participants with 
moderately to severely active ulcerative  
colitis (ASTRO): A double-blind, treat-
through, randomised, placebo-controlled, 
phase 3 trial

Background: Approved IL-23p19 subunit inhibitors,  
including guselkumab, require intravenous induction 
dosing in patients with ulcerative colitis. The trial aimed 
to evaluate the efficacy and safety of subcutaneous 
guselkumab induction in adults with moderately to  
severely active ulcerative colitis.
Methods: The ASTRO double-blind, treat-through,  
randomised, placebo-controlled, phase 3 trial enrolled 
adults (≥ 18 years) at 153 sites (community centres or 
hospitals) in 25 countries with moderately to severely 
active ulcerative colitis (modified Mayo score 5–9 with 
a Mayo endoscopic subscore [MES] ≥ 2 and a Mayo  
rectal bleeding subscore [RBS] ≥ 1) and current or history 
of inadequate response or intolerance to corticosteroids, 
azathioprine, 6-mercaptopurine, biologics, JAK inhibitors, 
or sphingosine 1-phosphate receptor (S1P) inhibitors  
or a history of corticosteroid dependence. By permuted 
blocks and stratified by inadequate response or in
tolerance to biologics, JAK inhibitors, or S1P inhibitors 
(yes/no) and baseline MES (2 or 3), eligible participants 
were randomly assigned (1:1:1) to receive either subcuta-
neous guselkumab 400 mg at weeks 0, 4, and 8 followed 
by 100 mg every 8 weeks (400/100 mg group), subcuta-
neous guselkumab 400 mg at weeks 0, 4, and 8 followed 
by 200 mg every 4 weeks (400/200 mg group), or 
matched subcutaneous placebo. Investigators, study-site 
personnel, and participants were masked to treatment 
assignment. Participants who met rescue criteria at 
week 16 received subcutaneous guselkumab 400 mg at 
weeks 16, 20, and 24 followed by 100 mg every 8 weeks 
(placebo group) or continued their assigned guselkumab 
treatment (sham rescue). The primary outcome of  
clinical remission at week 12 (defined as Mayo stool  
frequency subscore of 0 or 1 and not increased from 
baseline, Mayo RBS of 0, and MES of 0, or 1 with no  
friability) was assessed among all participants who were 
randomly assigned and received at least one dose of 
study drug according to the treatment group to which 
they were assigned. Safety was assessed until week 24 
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for ulcerative colitis were 0.15 and 0.03. After adjusting 
for sex and birth year, heritability was estimated to  
be 0.78 (95% CI: 0.68–0.87) for Crohn’s disease and 
0.57 (95% CI: 0.46–0.69) for ulcerative colitis.

Conclusion: In this large population-based twin study, 
the heritability of Crohn’s disease was 0.78 and 0.57 
for ulcerative colitis. These findings highlight the dis-
parity between heritability estimates from twin studies 
and those inferred from genome-wide association 
studies, underscoring the need for continued explo-
ration of the genetic basis of IBD.

O. Grännö, Department of Laboratory Medicine,  
Clinical Microbiology, Faculty of Medicine and Health, 
Örebro University, Örebro, Sweden,  
e-mail: olle.granno@regionorebrolan.se

DOI: 10.1093/ecco-jcc/jjag044 n
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Prof. Dr. Peter Hasselblatt

Genetic risk factors in inflammatory bowel 
disease

Inflammatory bowel disease (IBD) develops as a result 
of multiple factors, including diet, intestinal dysbiosis, 
barrier dysfunction, and environmental factors, in indi-
viduals with genetic predisposition. Although numer-
ous genetic risk loci have been identified, the clinical 
relevance of genetic factors for predicting disease risk 
and disease course remains unclear. Monogenic forms 
of IBD represent an important clinical exception. These 
disorders typically manifest in very early childhood,  
often with a combined phenotype of IBD with immuno-
deficiency. The identification of the causative mutation 
allows for targeted therapies or a curative approach  
via allogeneic hematopoietic stem cell transplantation 
(Kammermeier et al., DOI: 10.1016/S2468-
1253(22)00337-5). The influence of genetic factors  
on the risk of developing “conventional IBD” can be  
estimated through twin studies. Several cohort studies 
have demonstrated that monozygotic twins of patients 
with IBD have a significantly higher risk of developing 
IBD than dizygotic twins. The risk is particularly elevated 
for Crohn’s disease (CD). However, the statistical signifi-
cance of these studies is limited by the relatively small 
number of cases included in the published twin cohorts. 
A recently published Swedish twin study (Grännö et al.), 
to date the largest population-based study of its kind, 
included 111,080 twins, 964 of whom had IBD. The study 
showed that the concordance rate for CD was 30% in 
monozygotic pairs and 2% in dizygotic pairs. For ulcer-
ative colitis (UC) the concordance rate was 15% and 
3%, respectively. Taking age and sex into account,  
a heritability index was calculated (0–1, where an index  
of 1 indicates that the disease manifestation depends 
exclusively on genetic factors). This index was 0.78 for 
CD and 0.57 for UC. These data demonstrate that genetic 
predisposition exerts a greater influence on the risk  
of developing CD than on that of UC. Interestingly, the 
heritability risk is significantly higher than the predictions 
derived from genome-wide association studies (GWAS). 

Methods: We estimated IBD polygenic scores (PGS)  
for 3732 patients with Crohn’s disease (CD) and 4535 
patients with ulcerative colitis (UC), and investigated 
their association with disease outcomes, including  
inflammatory markers, hospitalizations, major surgeries, 
and medication use. A composite severity outcome 
was defined based on the 3 years after diagnosis. Lastly, 
we evaluated disease extent as a possible mediator.
Results: Increased PGS was associated with higher  
fecal calprotectin and C-reactive protein levels, and  
decreased hemoglobin levels. When comparing the 
highest vs. lowest PGS quintile, we observed a hazard 
ratio for major surgery of 2.74 (p = 7.19 × 10-18) in patients 
with CD and of 2.04 (p = 4.36 × 10-7) in UC. Patients 
with severe disease had higher PGS than patients with 
less severe disease (CD, odds ratio = 1.25; p = 3.36 × 10-9; 
UC, odds ratio = 1.33; p = 1.40 × 10-15 per standard devi-
ation increase in PGS). Additionally, PGS was associated 
with a higher need for corticosteroids, immunomodu-
lators, and biologic therapies. Adjusting for disease  
extent reduced the estimated associations for CD but 
had little impact on observed associations for UC.

Conclusions: Patients with higher genetic burden for 
developing IBD also experience a more severe disease 
course. For patients with CD this link was largely  
mediated by disease extent, however, this was not the 
case for UC, which suggests a shared genetic archi-
tecture between disease susceptibility and severity.

M.V. Vestergaard, Center for Molecular Prediction of  
Inflammatory Bowel Disease (PREDICT), Department 
of Clinical Medicine, Aalborg University, Copenhagen, 
Denmark, e-mail: marievv@dcm.aau.dk

DOI: 10.1053/j.gastro.2025.09.018 n
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Lindqvist CM, Halfvarson J

Heritability of Crohn’s disease and ulcerative 
colitis: A Swedish nationwide population-
based twin study

Background and aims: Limited statistical power has 
hampered previous estimates of concordance between 
relatives and heritability in inflammatory bowel diseases 
(IBD). To examine the genetic component of Crohn’s 
disease and ulcerative colitis, we established the largest 
nationwide IBD twin cohort to date and assessed  
estimates of concordance and heritability.
Methods: We used the Swedish Twin Registry to identify 
all twins from complete pairs with known zygosity born 
between 1886 and 2004. The Swedish National Patient 
Register was used to identify all patients diagnosed 
with IBD. We calculated proband concordance rates 
and fitted a model estimating explained variance in  
diseases due to genetics (i.e., the heritability), environ-
ment shared between twins, and environment unique 
to each twin.
Results: A cohort of 111,080 twins was followed until  
a median age of 62.2 years, during which 964 individuals 
were diagnosed with IBD. The proband concordance 
rate for Crohn’s disease was 0.30 in monozygotic pairs 
and 0.02 in dizygotic pairs. The corresponding rates  
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mated using Cox models stratified by center, sex, and 
age and adjusted for smoking status, body mass index, 
physical activity, energy intake, educational level, and 
alcohol intake.
Results: In total, 341,519 individuals were followed pro-
spectively. Among them, 149 developed CD and 379 
developed UC after a median follow-up of 13.4 years. 
High intake of combined fruits, vegetables, legumes, 
and potatoes were associated with a lower risk of CD 
(fourth vs. first quartile adjusted hazard ratio [aHR] = 
0.44, 95% confidence interval (CI): 0.26–0.76; p trend  
< 0.01) but not UC (aHR = 1.07, 95% CI: 0.76–1.50;  
p trend = 0.73). Pooled consumption of apple/pear,  
banana, mushrooms, and onion/garlic was associated 
with a lower risk of CD (fourth vs. first quartile aHR = 
0.58; 95% CI: 0.33–1.02, p trend = 0.03). A higher risk  
of UC was observed with high intakes of potatoes 
(fourth vs. first quartile aHR = 1.51; 95% CI: 1.05–2.17). 
Fruits/vegetables/legumes/potatoes diversity score 
was not associated with risk of CD or of UC.

Discussion: High apple/pear, banana, mushrooms,  
and onion/garlic intake is associated with a lower risk 
of developing CD whereas high intake of potatoes  
is associated with UC.

A. Meyer, Department of Gastroenterology,  
Assistance Publique-Hôpitaux de Paris, University  
Hospital of Bicêtre, Le Kremlin Bicêtre, France,  
e-mail: antoinemeyer@gmail.com
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Guo JY, Wu MC, Wang YH, Lin CC, Wei JCC

Tonsillectomy and the risk of inflammatory 
bowel disease: A retrospective cohort study 
using real-world US data

Importance: Inflammatory bowel disease (IBD) encom-
passes chronic inflammatory conditions primarily affect-
ing the small intestine and colon. Ulcerative colitis (UC) 
and Crohn’s disease (CD) involve dysregulated immune 
responses to intestinal microbiota, influenced by genetic 
predisposition, environmental factors, and gut barrier 
dysfunction. This retrospective cohort study was carried 
out to understand the relationship between immune-
modulating surgeries like tonsillectomy and the develop-
ment of IBD.
Objective: To evaluate the association between tonsill
ectomy and the risk of developing IBD. Design, Setting, 
and Participants: This retrospective cohort study used 
the TriNetX research network, a large US-based col-
laborative platform, to identify 124,132,724 individuals 
from 2005 to 2023. After applying inclusion criteria, 
1,420,302 matched participants (tonsillectomy vs.  
nontonsillectomy) were selected using 1:1 propensity 
score matching.
Exposure: Tonsillectomy.
Main outcome and measure: The primary outcome was 
the incidence of IBD, including CD and UC, defined by 
validated diagnostic codes. Propensity score matching 
(PSM) (1:1) was used matching age, sex, race, body 
mass index, socioeconomic status, healthcare utilization, 
comorbidities, medications, and Creactive protein levels. 

Therefore, additional, and as yet unidentified, genetic 
factors appear to play an important role in the patho-
genesis of IBD. However, these findings also demon-
strate that genetically non-identical siblings have only 
a very low risk of also developing IBD.
In the context of GWAS, at least 320 susceptibility genes 
have been linked to the development of IBD (Liu Z et al., 
DOI: 10.1038/s41588-023-01384-0). Some of these genes, 
such as NOD2, are also associated with disease mani-
festation or a complicated disease course in CD. Genetic 
risk can be calculated using polygenic risk scores (PGS), 
but it was unclear to date whether such scores also 
correlate with disease prognosis.
In the present report by Vestergaard et al., the influence 
of genetic factors on IBD disease course was investigated 
in a Danish cohort of 3732 and 4532 patients with CD 
and UC, respectively. The PGS was correlated with dis-
ease outcomes. A higher PGS correlated with higher 
concentrations of inflammatory markers such as serum 
CRP or fecal calprotectin in both conditions. Additionally, 
patients with a higher PGS had a higher risk of IBD- 
related surgeries and hospitalizations. The PGS also 
correlated with disease severity and the need for  
advanced medical treatments. In CD, this association 
was possibly influenced by the genetically determined 
extent of disease manifestation. 
This study thus demonstrates an association between 
genetic predisposition and clinical outcomes of IBD. 
This opens up new basic research approaches for a 
better understanding of the factors influencing disease 
severity. Furthermore, the question arises as to whether 
the PGS could be used for treatment decisions within 
the context of personalized medicine. This could help 
identify patients who would benefit from early escala-
tion of therapy. Appropriate prospective studies would 
be required to answer this question. However, the ab-
solute difference in clinical endpoints associated with 
PGS was moderate overall (the hazard ratio for surgery 
was only 2.74 in patients with CD and high PGS). Given 
the considerable costs of genetic sequencing, the bene-
fits of genetic testing “for everyone” are likely to be 
limited in clinical practice for the time being and should 
be reserved for patients with suspected monogenic 
disease. n

Am J Gastroenterol. 2026;121(3):733-744
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Vineis P, Tong TYN, Amiot A, Chan SSM

Fruits, vegetables, legumes, and potatoes 
and risk of Crohn’s disease and ulcerative 
colitis

Introduction: Low intake of fiber, fruits, and vegetables 
is associated with the risk of developing Crohn’s disease 
(CD) and ulcerative colitis (UC). We therefore aimed to 
assess the risk of developing CD and UC according to 
individual fruits, vegetables, legumes, and potatoes and 
their diversity in the European Prospective Investiga-
tion into Cancer and Nutrition cohort.
Methods: Validated food frequency questionnaires  
collected at baseline were used to assess fruits, vege-
tables, legumes, and potatoes intakes. The association 
between these foods and CD and UC risks were esti-
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No significant relationship between ADA titer and  
efficacy or persistence was noted.

Conclusions: Although ADAs affected drug levels,  
no significant differences by ADA occurrence were  
observed in W54 efficacy or safety among patients  
receiving IFX SC maintenance treatment. While high 
ADA titers were associated with lower drug levels,  
effectiveness was not diminished within 1 year.
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School of Medicine, Northwestern University,  
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Rispo A, Testa A, Guarino AD, Lolli E, Cuccagna E,  
Monteleone G, Calabrese E

Early intestinal ultrasound assessment  
predicts therapy response: An easy tool  
for clinical decision-making

Background: Transmural healing (TH) has emerged as  
a therapeutic target in Crohn’s disease (CD), providing  
a more comprehensive indicator of deep remission than 
mucosal healing alone. Intestinal ultrasound (IUS) is  
a noninvasive method for assessing TH, but its prog-
nostic value remains insufficiently defined.
Objective: The aim of this prospective study was to 
evaluate whether early improvement in IUS parameters 
during biological therapy could predict TH at 12 months.
Design: This is a prospective multicenter study enrolling 
CD patients initiating biological therapies. IUS and 
Doppler parameters were assessed at baseline, 3 months, 
and 12 months. Delta (Δ) represented the variation  
in ultrasound measurements between baseline and  
3 months. TH was defined as normalization of bowel 
wall features and absence of hypervascularization.
Results: A total of 142 CD patients were included.  
At 12 months, the TH rate was 19%, the IUS response 
rate was 44%. Patients achieving TH showed a signifi-
cantly greater delta bowel wall thickening (ΔBWT) than 
nonresponders (p = 0.0004). On ROC analysis, a ΔBWT 
reduction of 1.25 mm predicted TH with 73% sensitivity 
and 61% specificity. IUS responders had a significantly 
greater ΔBWT than nonresponders (p < 0.0001), with 
the same threshold predicting response with 83% sensi-
tivity and 57% specificity. Notably, the combination of 
ΔBWT and Limberg score improvement was strongly 
associated with both TH (OR = 13.26; p < 0.0001) and 
IUS response (OR = 20.9; p < 0.0001) at 12 months.

Conclusion: Early reduction in BWT, especially when 
combined with Limberg score, is a strong predictor  
of TH and IUS response at 12 months, supporting the 
use of early IUS monitoring in clinical practice.

E. Calabrese, Gastroenterology Unit, Department  
of Systems Medicine, University of Rome Tor Vergata, 
Rome, Italy, e-mail: emma.calabrese@uniroma2.it

DOI: 10.1093/ibd/izaf317 n

Subgroup and sensitivity analyses were conducted to 
estimate the adjusted hazard ratio (HR) between surgi-
cal intervention and IBD risk.
Results: After matching, baseline characteristics were 
well balanced between surgical and nonsurgical groups. 
Tonsillectomy was associated with a significantly  
increased risk of developing IBD (HR = 1.30; 95% CI: 
1.14–1.47). Elevated risks were observed for both CD 
(HR = 1.37) and UC (HR = 1.29). Increased IBD risk was 
consistent across demographic subgroups. Sensitivity 
analyses confirmed the robustness of these findings 
across varying follow-up periods.

Conclusions and relevance: This study highlights  
a significant association between tonsillectomy and 
increased risk of developing IBD. These observations 
underscore the potential role of tonsillectomy in influ-
encing long-term gastrointestinal health, warranting 
further investigation into underlying mechanisms and 
preventative strategies.

J.C.-C. Wei, Institute of Medicine, College of Medicine, 
Chung Shan Medical University, Taichung City, Taiwan, 
e-mail: jccwei@gmail.com
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Colombel JF, Danese S, Schreiber S, Sands BE,  
Yarur AJ, Kang A, Kim DH, Lee YN, Hanauer SB

Impact of immunogenicity on clinical  
outcomes in patients with moderate-to- 
severe inflammatory bowel disease receiving 
subcutaneous infliximab: A post hoc  
analysis of the LIBERTY trials

Background and aims: LIBERTY-CD and LIBERTY-UC 
demonstrated superior efficacy of subcutaneous  
infliximab (IFX SC) to placebo in patients with Crohn’s 
disease (CD) or ulcerative colitis (UC). Here, we inves
tigated the impact of anti-drug antibodies (ADAs)  
on clinical outcomes.
Methods: Patients randomized to IFX SC maintenance 
treatment in the LIBERTY trials were included (CD,  
n = 231; UC, n = 294). ADAs were tested using a highly 
sensitive, drug-tolerant assay. Patients were grouped 
by ADA occurrence and titer and evaluated for out-
comes up to Week (W) 54.
Results: Among patients with CD and UC, 150 (64.9%) 
and 187 (63.6%) were ADA-positive, respectively. No 
statistically significant differences were observed between 
the ADA-positive and ADA-negative groups in W54  
efficacy (CD: clinical remission, 69.5% [95% confidence 
interval: 61.6–77.5] vs. 79.7% [70.2–89.2], p = 0.134;  
endoscopic response, 57.5% [48.9–66.1] vs. 65.2% 
[54.0–76.5], p = 0.359; UC: clinical remission, 49.1% 
[41.3–56.8] vs. 57.0% [46.5–67.4], p = 0.284), drug per-
sistence (CD: 84.7% [79.1–90.6] vs. 85.2% [77.8–93.3]; 
UC: 84.5% [79.5–89.8] vs. 77.6% [70.1–85.9]), and safety 
(patients with ≥ 1 treatment-emergent adverse event; 
CD: 71.2% [64.0–78.3] vs. 74.4% [64.9–83.8]; UC: 69.5% 
[62.9–76.0] vs. 64.2% [55.0–73.3]), despite lower drug 
concentrations in ADA-positive patients at W54 (CD: 
10.6 μg/mL [9.1–12.2] vs. 17.9 μg/mL [15.8–20.1]; UC:  
12.2 μg/mL [10.8–13.5] vs. 21.0 μg/mL [18.4–23.6]).  
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Methods: This retrospective cohort study analyzed US 
electronic health record (EHR) data with linked insur-
ance claims to identify adults hospitalized for UC who 
received intravenous corticosteroids during an inpatient 
admission (index hospitalization) between January 1, 
2014, and December 31, 2022, with ≥ 180 days of prior 
EHR activity. Results were analyzed for the overall cohort, 
in three subgroups: (1) no prior UC diagnosis in the 
EHR, (2) prior UC diagnosis without prior advanced 
therapy, and (3) prior UC with prior advanced therapy, 
and in a nested cohort of patients discharged without 
colectomy. Multivariable analyses assessed factors  
associated with colectomy before discharge.
Results: Overall, we identified 9716 patients (mean [SD] 
age, 46.3 [17.4] years); 83.3% had a previous diagnosis 
of UC and 23.8% had prior biologic use for UC. During 
hospitalization, 13.1% received advanced therapy; 12.2% 
underwent colectomy. The rate of colectomy was 12.6% 
in subgroup 1, 9.2% in subgroup 2, and 19.6% in sub-
group 3 (p < 0.0001). Prior UC diagnosis with prior  
advanced therapy use and abnormal/missing albumin 
labs were associated with higher risk of colectomy.  
The cumulative risk of colectomy < 1 year after index 
hospitalization was 20.4% overall and 18.5%, 16.1%, and 
32.7% in subgroups 1, 2, and 3, respectively. In the  
nested cohort (n = 4383), one-third received advanced 
therapy within 90 days; 38.4% experienced a UC-related 
hospitalization < 1 year after index hospitalization.

Conclusion: These data from a large contemporary  
cohort elucidate the burden and outcomes for patients 
hospitalized with severe UC.

T. Raine, Department of Gastroenterology,  
Addenbrooke’s Hospital, Cambridge University  
Hospitals NHS Foundation Trust, Cambridge, UK, 
e-mail: tim.raine@nhs.net
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Zaremba-Pechmann L, Baygani S, Limdi J,  
Laharie D, Danese S

Effect of mirikizumab on clinical and endo-
scopic outcomes based on prior advanced 
therapy failure in patients with moderately 
to severely active ulcerative colitis

Background: Mirikizumab demonstrated efficacy in 
moderately-to-severely active ulcerative colitis, including 
in patients with prior advanced therapy failure (PATF) 
(Phase 3: LUCENT-1, LUCENT-2). This post hoc analysis 
evaluates mirikizumab efficacy by number/mechanism 
of PATF.
Methods: LUCENT-1 patients received 300 mg miriki-
zumab or placebo; mirikizumab induction responders 
entered LUCENT-2 and received 200 mg mirikizumab 
or placebo until week (W)52. Mirikizumab induction 
non-responders received extended induction with open-
label 300 mg mirikizumab between W12 and W24.  
Extended induction responders received open-label 
200 mg mirikizumab between W24 and W52. In each 
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Wong ECL, Dulai PS, Marshall JK, Jairath V, Reinisch W, 
Narula N

Serum and histologic eosinophilia  
as a predictive biomarker of response  
to mirikizumab in ulcerative colitis

Introduction: Eosinophils may contribute to ulcerative 
colitis (UC) pathogenesis through inflammation and 
epithelial injury. Mirikizumab, a selective IL-23 inhibitor, 
has shown efficacy in moderate-to-severe UC. However, 
the relationship between eosinophils and treatment 
outcomes with IL-23 inhibition remains unclear.
Objective: This post-hoc analysis of the LUCENT-1 trial 
evaluated trends in serum and histologic eosinophils as 
biomarkers for early response to mirikizumab induction 
therapy in UC.
Design: Data from LUCENT-1 were analyzed to assess 
serum eosinophil counts and histologic eosinophil  
presence at baseline and week 12. Clinical response,  
remission, and endoscopic improvement were defined 
by modified Mayo score criteria. Logistic regression 
models, adjusted for factors including steroid use, prior 
biologic failure, disease severity, and albumin levels,  
assessed associations between baseline eosinophil  
levels and treatment outcomes.
Results: Among 928 participants, 66.6% achieved 
clinical response. Responders had higher baseline serum 
eosinophils (0.23 × 109/L vs. 0.19 × 109/L, p = 0.001) 
and showed greater reductions at week 12. Elevated 
baseline eosinophils (≥ 0.57 × 109/L) were associated 
with higher rates of clinical response (80% vs. 65.7%, 
aOR: 2.31, p = 0.013), remission (33.3% vs. 25.1%, aOR: 
1.91, p = .044), and endoscopic improvement (46.7% vs. 
33.8%, aOR: 2.33, p = 0.003). Reductions in histologic 
eosinophils were also linked to improved outcomes,  
especially in those with moderate/marked baseline 
presence.

Conclusions and relevance: Baseline eosinophil levels 
may predict response to mirikizumab and guide early 
treatment decisions. These findings support a potential 
role for eosinophils as biomarkers in UC management.
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Eccleston J, Kujawski M, Remple VP, Wegrzyn L

Real-world patient characteristics, treat-
ments, and outcomes during and after  
severe ulcerative colitis hospitalization

Background and aims: Real-world data are needed to 
better understand the burden and outcomes of patients 
hospitalized with severe ulcerative colitis (UC).
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2015, Índice de Alimentación Saludable, Mean Adequa-
cy Ratio, Plant-Based Dietary Indexes, Healthy Food  
Diversity). Participants also provided two stool samples 
(baseline and 6 months). Shotgun metagenomics (n = 
366) enabled taxonomic and functional profiling. Causal 
mediation analyses were used to identify microbial  
features mediating the effect of diet on inflammation.
Results: IBD patients exhibited lower dietary diversity, 
fibre intake and nutritional adequacy compared with 
controls. Microbiome diversity was lowest in CD, inter-
mediate in UC and correlated positively with higher  
intake of fibre, fruit, vegetables and nuts, and negative 
with processed foods and sugary beverages. Causal 
mediation analyses revealed that in CD, coffee, whole 
wheat bread and healthier diets lowered the Harvey-
Bradshaw index through specific bacterial species and 
metabolites. In UC, Mediterranean-like diets, fruits and 
coffee reduced C reactive protein via greater microbial 
richness, reduced dysbiosis and short-chain fatty acid-
related functions.

Conclusion: Diet quality influences inflammation in IBD 
through distinct microbiome pathways: specific taxa 
and metabolites mediate effects in CD, whereas micro-
bial richness and global composition drive protection 
in UC.

C. Manichanh, Microbiome Lab, Vall d’Hebron Institut 
de Recerca (VHIR), Vall d’Hebron Hospital Campus, 
Barcelona, Spain, e-mail: cmanicha@gmail.com
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Disorders
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Comparative study on burden, features  
and determinants of disorders of gut-brain 
interaction between southern Europe and 
the rest of continent: Results from the Rome 
Foundation Global Epidemiology Study

Background and aim: Disorders of gut-brain interaction 
(DGBI) are highly prevalent worldwide. Although the 
epidemiology of DGBIs in Europe has been previously 
investigated, data comparing disease prevalence across 
European regions in relation to sociodemographic and 
lifestyle factors are lacking. Therefore, this study aimed 
to assess the prevalence, regional distribution, and  
associated factors of DGBI in Southern Europe, and  
to compare findings with other European regions.
Methods: Data were drawn from the Rome Foundation 
Global Epidemiology Study (RFGES). A representative 
sample of 20,420 European adults completed a com-
prehensive internet-based questionnaire assessing 
DGBI presence, psychological distress, somatic symp-
toms, dietary habits, and healthcare utilization. Com-
parative analyses were conducted between Southern 
European countries and the rest of the continent 
(Northern, Western, and Eastern European countries). 

population, efficacy was analyzed by subgroups based 
on PATF number (0, 1, ≥ 2 [2–3]) and mechanism  
(including difficult-to-treat [DTT]: anti-TNF plus  
tofacitinib and/or vedolizumab).
Results: At baseline, 479/1162 patients (41.2%) had (≥ 1) 
PATF, of which 177 (37.0%) had DTT. Among mirikizumab-
treated patients (n = 868), W12 clinical response was 
achieved by 69.8%, 63.9%, 45.3%, and 41.9% of the 
0-PATF, 1-PATF, ≥ 2-PATF, and DTT subgroups, respec-
tively. 42.1% (365/868) continued with maintenance 
treatment. Among W12 responders, 51.9% (0-PATF), 
44.2% (1-PATF), 49.0% (≥ 2-PATF), and 42.9% (DTT) 
achieved clinical remission at W52. Over half of the  
patients (54.0% [147/272]) in the extended induction 
population had PATF; 51.0% (75/147) were DTT. At 
W24, clinical response was achieved by 62.4%, 41.4%, 
49.5%, and 49.3% of the 0-PATF, 1-PATF, ≥ 2-PATF,  
and DTT subgroups. Of this 49.3% of the DTT sub-
group (extended induction responders), 38.9% (14/36) 
achieved W52 clinical remission.

Conclusions: Mirikizumab induction and maintenance 
is efficacious in moderately-to-severely active ulcerative 
colitis with or without prior failure of advanced therapy, 
including difficult-to-treat disease.

E. Dhesi, Eli Lilly and Company, Basingstoke, UK,  
e-mail: dhesi_endip@lilly.com

DOI: 10.1002/ueg2.70214 n
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The following longitudinal study demonstrated that 
diet quality influences intestinal inflammation through 
distinct microbiome pathways. Specific taxa and  
metabolites mediated effects in Crohn’s disease, 
whereas microbial richness and global composition 
drove protection in ulcerative colitis. n

Gut. 2026;75(6):1136-1146

Mayorga L, Noguera Segura A, Campderros L,  
Pons-Tarin M, Soler Z, Vega-Abellaneda S,  
Serrano-Gomez G, Herrera-deGuise C, Robles-Alonso V, 
Borruel N, Manichanh C

Distinct microbial mediators link diet  
to inflammation in Crohn’s disease  
and ulcerative colitis

Background: Inflammatory bowel disease (IBD) arises 
from complex interactions among diet, host and gut 
microbiome. Although diet influences intestinal inflam-
mation, the microbial and metabolic pathways involved, 
and their differences between Crohn’s disease (CD) 
and ulcerative colitis (UC), the two main subtypes of 
IBD remain unclear.
Objective: To investigate how the gut microbiome  
mediates the effects of habitual diet on inflammatory 
activity in IBD.
Design: This longitudinal study included 198 adults 
(100 healthy controls, 49 CD, 49 UC), participants  
completed a validated food frequency questionnaire. 
Dietary quality was evaluated using established indices 
(Alternative Mediterranean Diet, Healthy Eating Index- 
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mFOLFOX6 alone. The median age of the patients was 
64 years, 55.1% were women, and 53.9% had tumors 
that were T4, N2, or both (indicating high risk). At a 
median follow-up of 40.9 months, the 3-year disease-
free survival was 86.3% (95% confidence interval [CI]: 
81.8–89.8) in the atezolizumab-mFOLFOX6 group,  
as compared with 76.2% (95% CI: 70.9–80.6) in the 
mFOLFOX6 group (hazard ratio for disease recurrence 
or death, 0.50; 95% CI: 0.35–0.73; p < 0.001). Adverse 
events of grade 3 or 4 occurred in 84.1% of the patients 
who received atezolizumab plus mFOLFOX6 and  
in 71.9% of those who received mFOLFOX6 alone.

Conclusions: The addition of atezolizumab to mFOLFOX6 
significantly improved disease-free survival among  
patients with stage III dMMR colon cancer. 
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Neoadjuvant chemotherapy with CAPOX 
versus chemoradiation for locally advanced 
rectal cancer with uninvolved mesorectal 
fascia (CONVERT): Final results of a phase III 
trial

Purpose: The neoadjuvant chemoradiotherapy (nCRT) 
might accentuate surgical complications and toxicity in 
the treatment of locally advanced rectal cancer (LARC) 
while neoadjuvant chemotherapy (nCT) alone shows 
promise as an alternative treatment. However, which 
patients deserve most from the nCT need further clarify. 
This trial aimed to assess the non-inferiority of nCT 
with capecitabine plus oxaliplatin (CAPOX) versus nCRT 
with capecitabine in LARC with uninvolved mesorectal 
fascia (MRF).
Methods: Patients with LARC within 12 cm from the 
anal verge and uninvolved MRF were randomly assigned 
to receive 4 cycles of CAPOX chemotherapy alone 
(nCT group) or CRT with concurrent Capecitabine (nCRT 
group). The primary end point is 3-year locoregional  
recurrence-free survival (LRRFS). Secondary end points, 
such as 3-year disease-free survival (DFS), 3-year over-
all survival (OS), and adverse events (AEs), were also 
reported.
Results: A total of 663 patients were enrolled and 589 
patients received the allocated treatment (nCT, n = 300; 
nCRT, n = 289). LRRFS was analyzed with a median  
follow-up of 48 months. 3-year LRRFS was 97.4% (95% CI: 
95.5–99.3) in the nCRT group and 96.3% (95% CI:  
94.0–98.6) in the nCT group, resulting in a hazard ratio 
(HR) of 1.40 (95% CI: 0.53–3.68). The nCT and nCRT 
achieved similar 3-year DFS (89.2% vs. 87.9%; HR = 0.88 
[95% CI: 0.54–1.44]) and 3-year OS (95.0% vs. 94.1%; 
HR = 0.86 [95% CI: 0.42–1.76]). The nCT group showed 

Multivariate logistic regression identified independent 
associated factors.
Results: The prevalence of adults with at least one 
DGBI was significantly higher in Southern Europe than 
in the rest of Europe (44.0% [42.4–45.5] vs. 39.0% 
[38.3–39.8]; p < 0.001). Irritable bowel syndrome and 
functional dyspepsia were more prevalent in Southern 
Europe than in the rest of Europe. Similar trends were 
found for functional constipation and functional diar-
rhea. Individuals with DGBI in Southern Europe showed 
higher psychological distress but lower somatic symp-
tom burden and lower work productivity and activity 
impairment. In multivariable models, residence in 
Southern Europe, female sex, younger age, higher psy-
chological distress, greater somatic symptom burden, 
higher educational attainment, urban residence and 
more frequent healthcare utilization were independently 
associated with DGBI.

Conclusions: Southern European populations exhibit  
a higher prevalence of DGBI compared with other  
European regions. Individuals with DGBI in Southern 
Europe showed higher rates of psychological distress, 
whereas those in the rest of Europe showed higher  
somatic symptom burden, greater work productivity 
and activity impairment. DGBI rates in Europe appear 
to be driven by a multifactorial interplay of demo-
graphic and psychosocial factors.
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Sciences, University of Bologna, Bologna, Italy,  
e-mail: giovanni.barbara@unibo.it
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Sinicrope FA, Ou FS, Arnold D, Peters WR, Behrens RJ, 
Lieu CH, Matin K, Cohen DJ, Potter SL, Nixon AB, 
Kottschade LA, Kathol E, Frankel WL, Shergill A, Hsu D, 
Reinacher-Schick A, Mehan P, Gold PJ, Khalil MF,  
Zemla T, Gatten C, O’Reilly EM, Meyerhardt JA

Atezolizumab plus FOLFOX for stage III 
mismatch repair-deficient colon cancer

Background: Standard adjuvant chemotherapy for 
stage III colon cancer consists of a fluoropyrimidine-
plus-oxaliplatin regimen. Whether the addition of atezo
lizumab (an anti-programmed death ligand 1 agent)  
to a modified FOLFOX6 regimen (fluorouracil, oxaliplatin, 
and leucovorin; called mFOLFOX6) would improve  
outcomes in patients with stage III colon cancer with 
mismatch repair-deficient (dMMR) status is unclear.
Methods: In a phase 3 trial, we randomly assigned, in  
a 1:1 ratio, patients with resected stage III dMMR tumors 
to receive either adjuvant atezolizumab plus mFOLFOX6 
for 6 months, with atezolizumab continued as monother-
apy (for a total of 12 months of therapy), or mFOLFOX6 
alone for 6 months. The primary end point was disease-
free survival. Secondary end points were overall survival 
and the adverse-event profile.
Results: A total of 355 patients were assigned to receive 
atezolizumab plus mFOLFOX6 and 357 to receive 
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(133 [69%] male) and 190 in the chemotherapy plus tumor 
debulking group (127 [67%] male). The median age was 
64 years in both groups. After a median follow-up of 
32.3 months, median overall survival in the chemotherapy 
alone group was 27.5 months vs. 30.0 months in the 
chemotherapy plus tumor debulking group (adjusted 
hazard ratio, 0.88 [95% CI: 0.70–1.10]; p = 0.26). Median 
progression-free survival in the chemotherapy alone 
group was 10.4 months vs. 10.5 months in the chemo-
therapy plus tumor debulking group (adjusted hazard 
ratio, 0.83 [95% CI: 0.67–1.02]; p = 0.08). More patients 
in the chemotherapy plus tumor debulking vs. chemo-
therapy alone group had any serious adverse events 
(101 [53%] vs. 74 [39%]; p = 0.006).

Conclusions and relevance: Tumor debulking in addi-
tion to first-line palliative systemic treatment failed  
to improve overall survival compared with systemic 
treatment alone for patients with multiorgan mCRC 
and should not be considered standard care.
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Bouchiba H, Aelvoet AS, van Kouwen MCA,  
Bastiaansen BAJ, Bisseling TM, Langers AMJ,  
Bossuyt PMM, van Leerdam ME, Dekker E;  
The Netherlands Foundation for Detection of  
Hereditary Tumors Collaborative Investigators

Incidence of cancer in patients with familial 
adenomatous polyposis in the Netherlands: 
A nationwide cohort study

Background and aims: Patients with familial adenoma-
tous polyposis (FAP) are at increased risk of several 
gastrointestinal and extraintestinal cancers. Although 
prophylactic surgery has reduced colorectal cancer 
(CRC) incidence, the lifetime incidence of other cancers 
has increased. This study assessed the cumulative risks  
in Dutch FAP patients over the past decades.
Methods: This nationwide cohort study identified  
FAP patients from the Netherlands Foundation for  
Detection of Hereditary Tumors national registry and 
cross-referenced them with the Dutch Pathology  
Registry. Cumulative cancer incidences between 1975 
and 2024 were estimated using the Fine and Gray  
competing risk method. Standardized incidence ratios 
(SIRs) were calculated relative to the general popula-
tion for all cancer types.
Results: A total of 1230 patients (48% women) with 
FAP were included, of whom 388 (32%) developed  
a total of 461 cancers. A pathogenic APC variant was 
identified in 1138 (93%) patients. The most frequently 
observed cancers were colon (n = 129), rectal (n = 77), 
duodenal (n = 31), and gastric (n = 28). Since 2020, the 
observed incidence of gastric cancer has risen to the 
most commonly diagnosed cancer. SIR analysis showed 
significantly increased risks for gastrointestinal cancers, 
including gastric cancer (SIR, 12.02; p < 0.01), duodenal 
cancer (SIR, 277.28; p < 0.01), ampullary cancer (SIR, 
113.85; p < 0.01), CRC (SIR, 14.22; p < 0.01), small-bowel 

a lower incidence of grade 2 to 4 long-term AEs (16.0% 
vs. 26.3%, p = 0.002) and proctitis (33.6% vs. 41.7%,  
p = 0.049) compared with nCRT group.

Conclusions: The non-inferiority of nCT was not con-
firmed with a very low incidence of local recurrence  
in both group. But nCT offers comparable DFS and OS 
while mitigating the burden of toxicity as compared to 
nCRT. These insights shed light on a potential paradigm 
shift in the treatment for LARC with uninvolved MRF.

P.-R. Ding, Department of Colorectal Surgery,  
Sun Yat-sen University Cancer Center, State Key  
Laboratory of Oncology in South China, Guangdong 
Provincial Clinical Research Center for Cancer,  
Guangzhou, China, e-mail: dingpr@sysucc.org.cn

DOI: 10.1200/jco-25-00731 n

JAMA. 2026;335(15):1311-1320
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Versteeg KS, Tuynman JB, Meijerink MR, Haasbeek CJA, 
de Wilt JHW, Grunhagen DJ, Smit EJ, Primrose JM, 
Bridgewater J, van Meerten E, de Groot JB, Hendriks MP, 
Oomen-de Hoop E, Buffart TE, Verhoef C, Verheul HMW; 
ORCHESTRA Study Group

Tumor debulking in combination with 
chemotherapy in multiorgan metastatic 
colorectal cancer: The ORCHESTRA  
randomized clinical trial

Importance: Local therapy, including surgery, radiation, 
and ablation, is increasingly used in patients with multi-
organ metastatic colorectal cancer (mCRC). However, 
prospective evidence for a survival benefit of tumor 
debulking is lacking.
Objective: To investigate whether tumor debulking 
added to palliative chemotherapy improves survival  
of patients with multiorgan mCRC.
Design, setting, and participants: This investigator- 
initiated, open-label, multicenter, randomized clinical 
trial enrolled patients with multiorgan mCRC between 
May 2013 and May 2023. The last date of follow-up  
was April 4, 2024. Patients were enrolled in 27 hospitals 
in the Netherlands and 1 in the UK. Adult patients with 
multiorgan mCRC were considered eligible if more than 
80% tumor debulking was deemed feasible by resection, 
radiotherapy, and/or thermal ablation prior to starting 
first-line palliative chemotherapy.
Interventions: After achieving objective tumor response 
or stable disease after 3 cycles of capecitabine and  
oxaliplatin or 4 cycles of 5-fluorouracil and oxaliplatin 
with or without bevacizumab, patients were randomized 
1:1 to receive chemotherapy alone (standard care group) 
or tumor debulking followed by chemotherapy.
Main outcomes and measures: The primary end point 
was overall survival. Secondary end points included 
progression-free survival and serious adverse events. 
These outcomes were analyzed in the intention-to-treat 
population, applicable from randomization. A pre-
specified interim analysis performed after the initial 
100 participants were enrolled revealed that the trial 
was both safe and feasible to proceed.
Results: A total of 382 of 454 enrolled patients were 
randomized: 192 in the chemotherapy alone group  
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Gastrointestinal Infections,  
Diverticular Disease,  
Other Inflammatory Disorders

N Engl J Med. 2026;394(15):1491-1502

Cuthbertson BH, Billot L, Campbell MK, Daneman N, 
Davis JS, Delaney A, Devaux A, Ferguson ND, Finfer SR, 
Fowler R, Gordon AC, Hammond NE, Klein G, Li Q,  
Marshall J, Micallef S, Murthy S, Mysore J, Naik C, Patel C, 
Pinto R, Rose L, Seppelt IM, Venkatesh B, Young PJ,  
Myburgh JA; SuDDICU Investigators for the Australia 
and New Zealand Intensive Care Society Clinical Trials 
Group and the Canadian Critical Care Trials Group

Selective decontamination of the digestive 
tract during ventilation in the ICU

Background: Whether selective decontamination  
of the digestive tract (SDD) reduces mortality among 
patients undergoing mechanical ventilation and whether 
it adversely affects microbial ecology in the intensive 
care unit (ICU) remain unclear. In an earlier analysis of 
data from Australia, SDD did not result in a lower inci-
dence of in-hospital death than standard care, but data 
from the full international trial are needed.
Methods: We randomly assigned ICUs in Australia and 
Canada to use SDD or to continue standard care for 
two 12-month periods in patients undergoing mechanical 
ventilation. Patients in the SDD group received specific 
oral and gastric antimicrobial interventions for the dura-
tion of ventilation and an intravenous antibiotic agent 
for the first 4 days after enrollment. All other patients 
in the ICU were included in an observational ecologic 
assessment. Previously reported data from Australia are 
now combined with data from Canada. The primary out-
come was in-hospital death from any cause at 90 days. 
The secondary clinical outcomes, assessed at 90 days, 
were death in the ICU and the number of days alive and 
free of mechanical ventilation, ICU admission, and hospi-
talization. Microbiologic secondary outcomes included 
new positive cultures for bloodstream infections and 
antibiotic-resistant organisms. For the ecologic assess-
ment, the microbiologic outcomes were tested for non-
inferiority (noninferiority margin, 2 percentage points).
Results: In this trial involving 20,000 patients in 26 ICUs, 
9289 patients were enrolled in the randomized trial and 
10,711 were included in the ecologic assessment. At 90 
days, 1175 of 4215 patients (27.9%) in the SDD group 
and 1494 of 5065 (29.5%) in the standard-care group 
had died before hospital discharge (odds ratio, 0.94; 
95% confidence interval [CI]: 0.84–1.05; p = 0.27). New 
bloodstream infections occurred in 4.9% of the patients 
in the SDD group and in 6.8% of those in the standard-
care group (adjusted mean difference, -1.30 percentage 
points; 95% CI: -2.55 to -0.05); antibiotic-resistant or-
ganisms were cultured in 16.8% and 26.8%, respectively 
(adjusted mean difference, -9.60 percentage points; 
95% CI: -12.40 to -6.80). In the ecologic assessment, 
noninferiority of SDD was not confirmed for the develop-
ment of new antibiotic-resistant organisms. Adverse 
events considered to be related to SDD or standard 
care were reported in 12 patients (0.3%) in the SDD 
group and in no patients in the standard-care group. 
Serious adverse events occurred in 47 patients (1.1%) 
and 59 patients (1.2%), respectively.

cancer (SIR, 122.03; p < 0.01), hepatoblastoma (SIR, 
747.52; p < 0.01), and hepatocellular carcinoma (SIR, 
5.43; p = 0.01). Among extraintestinal cancers, elevated 
risks were observed for thyroid cancer (SIR, 17.30;  
p < 0.01), gynecologic cancers (SIR, 2.27; p < 0.01), and 
central nervous system cancers (SIR, 3.79; p < 0.01).

Conclusions: Despite developments in preventive 
treatments, individuals with FAP remain at increased 
risk for multiple cancers, underscoring the need  
for improved screening and surveillance strategies.
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Huang YJ, Lin JA, Chen WM, Shia BC, Wu SY

Low-dose ASA and the prevention of 
colorectal cancer in inflammatory bowel 
disease: A nationwide cohort study

Background: Patients with inflammatory bowel disease 
(IBD) are at increased risk of colorectal cancer (CRC). 
However, the chemopreventive role of acetylsalicylic 
acid (ASA) remains uncertain due to conflicting findings 
in prior studies.
Methods: The study sought to evaluate the association 
between long-term ASA use and the risk of CRC and 
all-cause mortality in patients with IBD. We conducted 
a nationwide propensity score-matched cohort study 
using Taiwan’s National Health Insurance Research  
Database and Cancer Registry from 2008 to 2022. 
Time-dependent Cox models and Fine and Gray com-
peting risk models were applied.
Results: Among 2743 matched ASA users and 2743 
nonusers, ASA use was associated with reduced CRC 
risk (adjusted hazard ratio, 0.42; 95% confidence inter-
val: 0.31–0.57) and lower all-cause mortality (adjusted 
hazard ratio, 0.66; 95% confidence interval: 0.58–0.74). 
A dose-response relationship was found for cumula-
tive exposure, while optimal daily intensity was near  
80 mg/d.

Conclusions: Long-term use of low-to-moderate-dose 
ASA was associated with reduced risks of CRC and 
mortality in patients with IBD. These findings support 
ASA’s potential as a chemopreventive agent and  
justify further randomized trials.

S.-Y. Wu, Department of Food Nutrition and Health  
Biotechnology, College of Medical and Health Science, 
Asia University, Taichung, Taiwan,  
e-mail: szuyuanwu5399@gmail.com
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(p < 0.001). There was no observed significant differ-
ence in quality of life between antibiotics and appen
dectomy (387/530; median health index value, 1.0 [95% CI: 
1.0–1.0] for both groups; p = 0.18).

Conclusions and relevance: Among patients initially 
treated with antibiotics for uncomplicated acute appen-
dicitis, the rate of recurrence and appendectomy at 
10-year follow-up supports the use of antibiotics as an 
option for uncomplicated acute appendicitis in adult 
patients.

P. Salminen, Department of Surgery, University of Turku, 
Turku, Finland, e-mail: paulina.salminen@varha.fi
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This French nationwide retrospective cohort study 
demonstrated that the risk of colorectal carcinoma,  
advanced-stage colorectal carcinoma, or advanced  
adenoma was not increased in patients who underwent 
colonoscopy after 3–24 months compared to those 
who had early endoscopy after 2–3 months. n

Gut. 2026;75(4):748-759

Grancher A, Denis B, Plaine J, Vidal-Sengchanh S, 
Quertier MC, Quintin C, Guittet L

Does a long time to colonoscopy after  
a positive faecal immunochemical test  
result have a deleterious impact on  
colorectal cancer outcomes? A nationwide 
cohort study

Background: Depending on the colorectal cancer (CRC) 
screening programme, a colonoscopy should be per-
formed within 1–3 months after a positive faecal immu-
nochemical test (FIT) result. However, such short time
scales may be difficult to meet and seem trivial when 
most CRCs take years to develop.
Objective: To assess the impact of time to colonoscopy 
on CRC outcomes.
Design: This French nationwide retrospective cohort 
study included individuals with a positive FIT result  
between 2016 and 2019 and a subsequent colonoscopy 
performed within 24 months. The risks of CRC, advanced-
stage CRC and advanced adenoma (AA) according to 
time interval to colonoscopy were assessed and evalu-
ated on individual and socio-geographic characteristics.
Results: Overall, 374,113 FIT-positive individuals under-
went post-FIT colonoscopy (86.6% compliance rate), 
with 21,616 CRCs and 122,359 AAs diagnosed. Compared 
with the 2–3 months interval class, no increased risk of 
CRC, advanced-stage CRC or AA was observed after  
3 months up to 24 months, with adjusted odds ratio after 
12 months at 0.93 (95% CI: 0.83–1.03), 1.04 (0.85–1.25) 
and 0.88 (0.82–0.93), respectively. Individuals with high 

Conclusions: Among critically ill patients undergoing 
mechanical ventilation, SDD did not result in a lower 
incidence of in-hospital death than standard care. 
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Antibiotic therapy for uncomplicated  
acute appendicitis: Ten-year follow-up  
of the APPAC randomized clinical trial

Importance: Antibiotic therapy is effective and safe  
for uncomplicated acute appendicitis in adults, but  
randomized clinical trial results exceeding 5 years are 
missing.
Objective: To determine the 10-year appendicitis  
recurrence and appendectomy rate in patients with  
uncomplicated appendicitis treated with antibiotics.
Design, setting, and participants: Ten-year observational 
follow-up of patients in the Appendicitis Acuta (APPAC) 
multicenter randomized clinical trial comparing appen-
dectomy with antibiotics at 6 Finnish hospitals from 
November 2009 to June 2012, where 530 patients (aged 
18–60 years) with uncomplicated acute appendicitis  
diagnosed by computed tomography were randomly 
assigned to appendectomy (n = 273) or antibiotics  
(n = 257). Last follow-up was April 29, 2024. This current 
analysis focused on assessing the 10-year appendicitis 
recurrence rate among patients assigned to antibiotics.
Interventions: Open appendectomy vs. antibiotics  
with intravenous ertapenem sodium (1 g/d) for 3 days 
followed by 7 days of oral levofloxacin (500 mg once 
daily) and metronidazole (500 mg 3 times/d).
Main outcomes and measures: Prespecified 10-year 
secondary end points included late (after 1 year) appen-
dectomy and appendicitis recurrence rate after anti
biotics and complications. Post hoc outcomes included 
the detection of possible appendiceal tumors among 
patients in the antibiotic group undergoing appendec-
tomy or with an intact appendix using magnetic reso-
nance imaging. Additional post hoc outcomes were 
quality of life and patient satisfaction.
Results: At 10-year follow-up, 253/257 patients (98.4%) 
randomized to receive antibiotics (median age, 33 years; 
102 [40.3%] female) were assessed for appendicitis  
recurrence, with a true appendicitis recurrence rate 
(appendicitis at histopathology) of 37.8% (95% CI:  
31.6–44.1% [87/230]) and a cumulative appendectomy 
rate of 44.3% (95% CI: 38.2–50.4% [112/253]). Overall, 
the 10-year cumulative complication rate in the group 
randomized to appendectomy was 27.4% (95% CI:  
21.6–33.3% [62/226]) and 8.5% (95% CI: 4.8–12.1% 
[19/224]) in the group randomized to receive antibiotics 
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a large influence on ADR (adjusted median odds ratio 
[OR] = 1.32), similar to patient age (OR per 10-year in-
crease 1.40, 95% CI: 1.23–1.59) and sex (OR = 1.62, 95% CI: 
1.30–2.04). On the other hand, more hyperplastic pol-
yps were found by CADe (OR for adjusted hyperplastic 
polyp detection rate = 1.29; 95% CI: 1.02–1.63; p = 0.033).

Discussion: In patients older than 50 years with mixed 
colonoscopy indications, CADe did not increase the 
ADR. Further studies should define the requirements 
for selective CADe use in routine clinical practice,  
particularly in relation to the examiner’s baseline ADR.
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DOI: 10.14309/ajg.0000000000003500 n

Gut. 2026;75(5):984-994
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Pellisé M, Sola J, Espinàs Piñol JA, Castells A

Effect of long-term adherence on faecal  
immunochemical test positivity rate,  
positive predictive value and detection rate 
in organised population-based colorectal 
cancer screening

Background: Long-term adherence and results with 
faecal immunochemical test (FIT)-based colorectal 
cancer (CRC) screening are poorly characterised.
Objective: To characterise adherence and results through 
seven rounds in an organised biennial FIT-based CRC 
screening programme.
Design: We determined per-round FIT-completion, 
FIT-positivity, CRC and high-risk-CRC precursor positive 
predictive values (PPVs) and CRC detection/1000-FIT- 
participants for all invitees versus an adherent cohort 
(entry 50–51 years; 66–100% rounds completed) versus 
comparable-age first-ever screenings from 2010 to 
2023. Joinpoint and multivariable logistic regression 
analyses identified trends.
Results: Adherence was consistent, frequent, occasional, 
infrequent and never (defined as 100%, 66–99%, 33–65%, 
1–32%, 0% of rounds offered) in 29.2%, 8.6%, 11.5%,  
4.5% and 46.2% of 2.81 million individuals, respectively. 
In both the all-invitee population and the adherent  
cohort, the first round yielded the highest FIT positivity 
(5.8%, 4.4%), PPVs for CRC (5.1%, 3.3%) and high-risk 
precursors (20.4%, 13.1%), and CRC detection rates (2.65, 
1.30 per 1000 participants), respectively. Beyond three 
rounds, outcomes stabilised at levels substantially lower 
than those observed in first-time screeners of the same 
age (e.g., CRC-PPV in seventh round: 1.6–2.2% at median 
age 62–65 vs. 6.6% for new screeners aged 62–63).  
Colonoscopy completion after a positive FIT was high 
(87.3%).

Conclusion: After an initial round with the highest 
FIT-positivity and detection rates, screening outcomes 
stabilise at lower levels reflecting neoplasia removal 
and subsequent selection of a lower-risk population. 
Because detection rates remain clinically relevant even 
in an adherent cohort, early screening cessation after 
a sequence of normal biennial FITs is not justified.

faecal haemoglobin concentrations (f-Hb ≥ 200 µg/g) 
were respectively eight, eleven and two times more 
likely to have a CRC, an advanced-stage CRC or an AA 
as compared with the 30–40 µg/g class.

Conclusion: No increased risk of CRC, advanced-stage 
CRC or AA was observed up to 24 months. These find-
ings suggest that ensuring colonoscopy compliance 
after a positive FIT may take precedence over rigid 
adherence to interval. The higher the f-Hb, the sooner 
the colonoscopy should be performed.
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No effect of computer-aided diagnosis on colonoscopic 
adenoma detection (CADe): CADe did not increase  
the adenoma detection rate (ADR) in a large pragmatic 
multicenter randomized study involving 1.627 patients 
older than 50 years with mixed colonoscopy indications. 
ADR was significantly influenced by the examiner,  
patient age and sex, while more hyperplastic polyps 
were found by CADe. n

Am J Gastroenterol. 2026;121(4):881-889

Zimmermann-Fraedrich K, Sehner S, Rösch T,  
Aschenbeck J, Schubert S, Liceni T, Moog G, Neumann H, 
Berndt R, Weigt J, Kaczmarek DJ, May A, Hoffmeister A, 
Möschler O, Wiessner C, Schachschal G

No effect of computer-aided diagnosis on 
colonoscopic adenoma detection in a large 
pragmatic multicenter randomized study

Introduction: Multiple randomized studies have demon-
strated that computer-assisted detection (CADe)  
improves the colonoscopic adenoma detection rate 
(ADR); however, these improvements have not been 
consistently reproduced in some more recent studies.
Methods: Patients aged 50 years and older undergoing 
outpatient colonoscopy in 12 German institutions were 
randomized to either the CADe group or the control 
group. The primary outcome parameter was the ADR, 
while secondary outcomes included the adenomas per 
colonoscopy rate, detection rates of different histologic 
subgroups, and adverse events. The median examiner-
specific observed rates and examiner-adjusted rates 
were compared between treatment groups.
Results: One thousand six hundred twenty-seven patients 
were included (mean age 63.1 years, 39.8% female; 71% 
screening indications). The observed median examiner 
ADR was 40.0% (interquartile range, 20.0–57.1%) in  
the study vs. 37.5% (interquartile range, 20.0–50.0%) in 
the control group. Similarly, adjusted overall ADR was 
40.6% (95% confidence interval [CI]: 35.8–45.5%) in the 
study and 38.3% (95% CI: 33.5–43.1%) in the control 
group. No differences were observed in adenomas per 
colonoscopy or any of the adenoma subgroups with  
regard to size, morphology, location, and histology as 
well as colonoscopy indication. The examiner had  
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copy or fecal immunochemical testing (FIT) compared 
with usual care with no screening. Guidelines recom-
mend screening in individuals aged 50–75 years using 
colonoscopy or FIT, and many screening programs use 
one-sample biennial FIT. Here we compare incidence  
of diagnosed CRCs and gastrointestinal and cardiovas-
cular events between screening and usual care during the 
diagnostic phase of the SCREESCO trial. A randomized 
block method (no masking) assigned 278,280 individuals 
aged 60 years to once-only colonoscopy, 2 rounds of 
two-stool FIT with a low cutoff (10 μg g-1 feces) or usual 
care (control group) in a ratio of 1:6 for colonoscopy 
versus control and 1:2 for FIT versus control. In the 
analysis, 31,113 individuals were in the primary colonos
copy arm and 60,267 were in the FIT arm, and there 
were 186,671 primary colonoscopy controls, of whom 
120,521 were also controls for comparison with the FIT 
arm. After a median follow-up of 4.8 years, the incidence 
rate of CRC was 107.9 in the colonoscopy arm and 99.9 
in controls per 100,000 person-years (incidence rate 
ratio [IRR] = 1.08, 95% confidence interval [CI]: 0.91–1.28) 
and 96.0 in the FIT arm and 103.9 in controls (IRR = 0.92, 
95% CI: 0.81–1.05). Rates of stage I-II CRC were higher 
in the colonoscopy arm (IRR = 1.38, 95% CI: 1.09–1.74) 
and in the FIT arm (IRR = 1.19, 95% CI: 0.99–1.43) versus 
controls. Rates of cardiovascular and gastrointestinal 
events were slightly higher in the intervention arms 
during the first year and were subsequently more similar 
to controls. Our findings of an increase in CRC detec-
tion implies a benefit of screening while the increase  
in adverse events suggests some initial harm.
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Long-term effects of colonoscopy screening 
on colorectal cancer incidence and mortality: 
A multicountry, population-based randomised 
controlled trial

Background: We previously reported the 10-year effects 
of colonoscopy screening on colorectal cancer inci-
dence and mortality. Here, we report the effects after 
13 years of follow-up.
Methods: In this multicountry, population-based ran-
domised controlled trial, 84,583 men and women aged 
55–64 years at enrolment from Norway, Poland, and 
Sweden were randomly allocated (1:2) to colonoscopy 
screening or no screening and analysed. The primary 
outcomes were colorectal cancer incidence and mortality 
after 10–15 years of follow-up in intention-to-screen 
analyses, with first analysis after 10 years, and repeated 
every other year or at longer intervals.
Findings: At 13 years of follow-up, colorectal cancer  
incidence was 375 colorectal cancers (1.46%) of 28,217 
individuals in the screening group and 912 colorectal 
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Koop H, Skupnik C, Schnoor T, Horenkamp-Sonntag D

Splenic injuries due to colonoscopy in adult 
out-patients: A registry-based study

Background: The incidence of splenic injuries due  
to colonoscopy is largely unknown but seems to  
be substantial in hospitalized patients. The risk may  
be lower in out-patients.
Objective: The incidence, risk factors, and outcome  
of splenic lesions was studied in 1.44 million cases with 
a complete out-patient colonoscopy.
Methods: Using an administrative database of a health 
insurance company with 11 million insured subjects,  
patients undergoing out-patient colonoscopy associated 
with a splenic injury within 7 days were retrieved from 
the records based upon OPS and EBM (comparable to 
ICPM) and ICD-10 codes. In each case identified (n = 163), 
the clinical course was reconstructed by 2 physicians. 
Patients with other causes of splenic injuries (abdominal 
surgery, trauma etc.) were excluded.
Results: Among 1,443,341 total colonoscopies in out-
patients over a 5-year period, 46 splenic lesions were 
most likely solely due to colonoscopy. This accounts  
for 3.19 splenic injuries per 100,000 colonoscopies or  
1 lesion in 31,400 patients. Afflicted patients were more 
likely to be female (relative risk: 1.7) than male. Surgical 
interventions were carried out in 19 cases (41%), pre-
dominantly splenectomy (n = 17), whereas 27 events 
(59%) were managed conservatively. Transfusions and 
intensive care treatment were predictors for the need 
of surgery. Most lesions (63%) were diagnosed within 
48 h after colonoscopy.

Conclusion: Administrative data analysis suggests that 
splenic Injuries due to colonoscopy are less frequent 
compared to hospitalized patients. Endoscopists should 
be aware of this rare and life-threatening adverse event.
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Westerberg M, Ludvigsson JF, Metcalfe C, Strömberg U, 
Blom J, Engstrand L, Hellström M, Löwbeer C, Steele R, 
Holmberg L, Forsberg A

Colonoscopy and fecal immunochemical 
testing versus usual care in diagnostic 
colorectal cancer screening: The SCREESCO 
randomized controlled trial

There is a need to quantify the benefits and harms of 
colorectal cancer (CRC) screening using primary colonos-



4/2026 | Falk Gastro Review Journal | 29

One of the central limitations of the study is that it  
did not evaluate the efficacy of colonoscopy itself, but 
rather the effect of an invitation to colonoscopy. Only 
approximately 42% of invited individuals actually under-
went the procedure. As a result, the true preventive  
effect of colonoscopy was substantially diluted in the 
intention-to-screen analysis. Nevertheless, even under 
these conditions, a significant reduction in colorectal 
cancer incidence was observed after 13 years (1.46% vs. 
1.80%; RR = 0.81). In the per-protocol analyses of partici-
pants who actually underwent colonoscopy, the reduc-
tion in colorectal cancer incidence approached 45%.
Another major methodological concern relates to 
post-randomization exclusions. Subsequent analyses of 
the initial publication demonstrated statistically signifi-
cant differences between the intervention and control 
groups with regard to colorectal cancer diagnoses that 
predated randomization but were identified only later 
through registry linkage (Brenner et al. 2025; DOI: 
10.1016/j.jclinepi.2025.111669). After adjustment for this 
bias, the estimated preventive effect of colonoscopy 
became substantially stronger: the estimated risk reduc-
tion increased from 18% to approximately 25% in the  
intention-to-screen analysis and approached 50% in the 
adjusted per-protocol analyses. These findings strongly 
suggest that the original NordICC publication under
estimated the true preventive benefit of colonoscopy.
Another critical point that has received insufficient  
attention in the discussion is the fact that the study was 
powered based on assumptions regarding colorectal 
cancer mortality that no longer reflected clinical reality 
by the time the data matured. The observed colorectal 
cancer mortality in the no-screening group after 13 years 
was only 0.47%, whereas a mortality of 0.82% had  
originally been anticipated when the trial was designed. 
In other words, the trial was statistically powered for  
a world that no longer existed by the time of final 
analysis. Advances in surgery, perioperative therapy, 
systemic treatment, molecular stratification, and multi-
disciplinary cancer care have substantially improved the 
prognosis of colorectal cancer over the past 2 decades. 
Consequently, it has become increasingly difficult to 
demonstrate additional mortality reductions through 
screening, particularly in populations with already low 
baseline mortality.
Closely linked to this issue is the question of age.  
Participants in the NordICC trial were 55–64 years old 
and therefore represented a relatively older, previously 
unscreened population. Biologically, the preventive  
effect of colonoscopy is greatest when adenomas are 
detected and removed early, before they progress over 
many years into invasive carcinoma. In older individuals, 
the efficiency of colonoscopy may decline for several 
reasons. First, the progression time from advanced ade-
noma to clinically relevant cancer may exceed remain-
ing life expectancy. Second, competing causes of death 
increase substantially with age, thereby reducing the 
measurable survival benefit of prevention. In addition, 
the risk of procedural complications such as bleeding, 
perforation, or cardiovascular events related to sedation 
increases in older and multimorbid individuals. Finally, 
colorectal cancers arising at older age more frequently 
develop through alternative biological pathways—par-
ticularly serrated lesions in the proximal colon—which 
remain more difficult to detect endoscopically.
Against this background, the absence of a strong  
mortality signal in NordICC may partly reflect the age 
structure and biology of the included population rather 
than insufficient efficacy of colonoscopy itself. This 

cancers (1.80%) of 56 366 individuals in the no-screening 
group. The risk ratio (RR) was 0.81 (95% CI: 0.71–0.90) 
in intention-to-screen analyses and 0.55 (0.33–0.81) in 
per-protocol analyses. The risk for proximal colorectal 
cancer was 129 (0.51%) in the screening group versus 
283 (0.56%) in the no-screening group (RR = 0.91 
[0.71–1.09]), and the risk for distal colorectal cancer 
was 224 (0.87%) in the screening group versus 563 
(1.11%) in the no-screening group (RR = 0.79 [0.65–0.89]; 
interaction p < 0.0001). In men, the colorectal cancer 
risk was 214 (1.69%) of 14,154 in the screening group 
and 541 (2.19%) of 28,247 in the no-screening group 
(RR = 0.77 [0.64 to -0.88]); in women, the risk was 161 
(1.24%) of 14,063 in the screening group versus 371 
(1.43%) of 28 119 in the no-screening group (RR = 0.87 
[0.70–1.02]; interaction p < 0.0001). Colorectal cancer 
mortality was 106 (0.41%) of 28,217 in the screening 
group and 236 (0.47%) of 56,366 in the no-screening 
group (intention-to-screen RR = 0.88 [0.68–1.08], per-
protocol RR = 0.70 [0.26–1.25]). The observed colorectal 
cancer mortality in the non-screening group (0.47%) 
was substantially lower than expected at the time of 
designing the trial (0.82%).

Interpretation: One colonoscopy significantly reduced 
colorectal cancer incidence but not mortality over  
13 years. Colorectal cancer mortality was lower in both 
study groups than when the trial was designed.
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Prevention through colonoscopy:  
The real message of NordICC

The Nordic-European Initiative on Colorectal Cancer 
(NordICC) trial represents the first large randomized 
population-based study investigating the effect of an 
invitation to screening colonoscopy on colorectal cancer 
incidence and mortality in average-risk individuals 
aged 55–64 years. Participants from several Northern 
European countries were randomly assigned either  
to receive an invitation for a one-time screening colo-
noscopy or to a control group without organized 
screening. The recently published 13-year follow-up 
data demonstrated a significant reduction in colorectal 
cancer incidence, but no statistically significant reduc-
tion in colorectal cancer mortality in the primary inten-
tion-to-screen analysis.
Despite the considerable attention this study has  
received, the findings require careful interpretation—
particularly with regard to participation bias, methodo-
logical limitations, the evolution of modern colorectal 
cancer therapy, age-dependent effects of screening  
colonoscopy, and the transferability of the results to 
established quality-controlled screening programs such 
as those implemented in Germany.



30 | Falk Gastro Review Journal | 4/2026

structure with certified endoscopists, standardized quality 
metrics, and extensive preventive experience. Further-
more, screening colonoscopy in Germany was introduced 
earlier and longitudinally rather than being evaluated 
merely as a one-time intervention. The marked decline 
in colorectal cancer incidence and mortality observed 
in Germany over the past two decades strongly supports 
the effectiveness of high-quality screening colonoscopy 
in real-world clinical practice.
At the same time, the more recent randomized trials 
suggest that future screening strategies should become 
increasingly risk-adapted and age-sensitive. FIT-based 
strategies may help improve participation particularly 
in older or lower-risk populations, whereas colonoscopy 
likely provides its greatest preventive benefit in younger 
and biologically fitter individuals with longer life  
expectancy.
Ultimately, the NordICC trial should therefore not be inter-
preted as an argument against screening colonoscopy. 
Rather, it demonstrates that the effectiveness of a 
screening program depends on participation, procedural 
quality, timing, and population characteristics. Colonos-
copy clearly prevents colorectal cancer when performed 
at high quality and at the appropriate time. The real 
challenge for modern healthcare systems is now to  
define which individuals benefit most from coloscopy, 
at what age it should be performed, and how it can be 
most effectively integrated into screening programs. n

Endoscopy. 2026;58(4):384-396

van Bokhorst QNE, te Marvelde S, Borkent JW,  
Fockens P, Dekker E, van der Vlugt M

Delayed post-polypectomy bleeding  
following cold snare polypectomy of  
lesions < 10 mm in patients on high-dose 
antithrombotic therapy: Insights from  
a Dutch colonoscopy cohort

Background: Current guidelines state that low-risk  
polypectomies (cold snare polypectomies of lesions  
< 10 mm) can be safely performed with continuation  
of single antiplatelet therapy (low-dose antithrombotic 
therapy [ATT]). The safety of low-risk polypectomies 
with continuation of an anticoagulant or dual anti-
platelet therapy (high-dose ATT) is uncertain.
Methods: Data from 31,325 colonoscopies performed  
at two Dutch endoscopy centers were analyzed. The 
centers followed different protocols for the management 
of ATT around colonoscopies. Incidence of delayed 
post-polypectomy bleeding (DPPB) and thromboembolic 
events with continuation or discontinuation of different 
ATTs around colonoscopy were analyzed.
Results: The overall incidence of DPPB for colono
scopies with only low-risk polypectomies was 11/12,291 
(0.09%). The incidence of DPPB was similar for patients 
continuing either high- or low-dose ATT (0.58% vs. 0.30%; 
p = 0.61). Although the incidence of DPPB significantly 
differed between patients on continued high-dose and 
no ATT (0.58% vs. 0.07%; p = 0.04), the absolute risk 
difference was small (0.67%) and the number of patients 
required to discontinue high-dose ATT to prevent one 
case of DPPB was estimated at 150. The severity of  
DPPBs was comparable between all groups. The inci-
dence of thromboembolic events with ATT discon
tinuation was 2/1098 (0.18%).

supports the concept that screening colonoscopy may 
be most effective when initiated earlier in life and inte-
grated longitudinally into preventive programs, rather 
than being performed as a once-only intervention later 
in life.
The study also indirectly emphasizes that the effective-
ness of colonoscopy is inseparably linked to procedural 
quality. Adenoma detection rate (ADR), withdrawal 
time, bowel preparation quality, and careful examination 
of the right colon critically determine preventive effi
cacy. The countries participating in NordICC had hetero-
geneous endoscopic infrastructures and varying levels 
of experience with screening programs. Direct extra
polation of the results to highly standardized systems 
such as those in Germany is therefore problematic.
This becomes particularly evident when NordICC is 
compared with two additional studies: SCREESCO and 
COLONPREV.
The SCREESCO trial (DOI: 10.1038/s41591-026-04225-9) 
was designed as a large Swedish population-based 
screening study comparing once-only colonoscopy,  
repeated FIT-based screening using low FIT thresholds, 
and a control group without organized screening. Unlike 
NordICC, SCREESCO was designed not only to assess 
cancer incidence, but also to investigate diagnostic 
yield, stage migration, adverse events, and the balance 
between benefits and harms of organized screening 
programs. The study demonstrated increased detection 
of early-stage cancers (stage I–II) in the screening 
arms, followed by a later reduction in advanced-stage 
disease. This illustrates a central principle of screening 
medicine: Effective screening may initially appear to  
increase cancer incidence because pre-existing asymp-
tomatic cancers are detected earlier.
SCREESCO also showed that gastrointestinal and cardio-
vascular adverse events were only slightly increased in 
the short term and became nearly indistinguishable 
from the control group over time. The study therefore 
provides important evidence that organized screening 
programs can be implemented safely, while also em-
phasizing the growing importance of balancing benefit 
and risk in older populations.
The COLONPREV trial (DOI: 10.1016/S0140-6736(25) 
00145-X), in contrast, addressed a different but highly 
relevant public health question: whether FIT-based 
screening programs could achieve colorectal cancer 
mortality outcomes comparable to colonoscopy-based 
screening programs. Participants aged 50–69 were  
randomly assigned either to a one-time colonoscopy  
or to repeated biennial FIT screening. Participation 
rates were substantially higher in the FIT arm than in 
the colonoscopy arm, and FIT-based screening proved 
non-inferior with regard to colorectal cancer mortality 
after 10 years.
The conceptual importance of COLONPREV lies in 
demonstrating that the effectiveness of a screening 
program depends not only on test sensitivity, but also 
critically on population adherence. Colonoscopy remains 
biologically superior because it enables direct detec-
tion and removal of premalignant adenomas and there-
fore actively prevents carcinogenesis. FIT-based ap-
proaches, by contrast, primarily detect already existing 
bleeding lesions. Nevertheless, a less invasive test with 
substantially higher acceptance may achieve similar 
mortality reductions at the population level.
These studies have important implications for Germany. 
The German screening program fundamentally differs 
from the NordICC setting because it is based on a long-
established and quality-controlled endoscopic infra-



Conclusion: The risk of DPPB after low-risk polypec
tomies was similar for patients who continued high- 
and low-dose ATT. Although higher compared with 
patients without ATT, the incidence of DPPB with  
continued high-dose ATT remains very low. Therefore, 
we suggest continuation of high-dose ATT for colo-
noscopy indications with a low risk of detecting  
advanced polyps.
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Guilabert L, Cárdenas-Jaén K, Vaillo-Rocamora A, 
Ruiz-Rebollo ML, Bolado-Concejo F, Martínez-Moneo E, 
Rivera-Irigoin R, Martin-Mateos R, García-Rayado G, 
López-Serrano A, Martí-Marqués E, Rodríguez-Oballe JA, 
Francisco-González M, Jiménez-Moreno MA,  
Cañamares-Orbís P, Concepción-Martín M,  
Pascual-Moreno I, Del Val A, Lauret-Braña E,  
Sánchez-Marin C, Del Pozo-García AJ, Ledro-Cano D, 
Zapater P, Núñez-Otero J, Bernal-Luján L, Singh VK, 
Papachristou GI, Garg PK, Wu BU, Mehta RM,  
de-Madaria E

Simvastatin in the prevention of recurrent 
pancreatitis: A triple-blinded randomised 
clinical trial (the SIMBA trial)

Background: Recurrent acute pancreatitis (RAP) or 
acute-on-chronic flares in chronic pancreatitis (CP) 
have limited preventive options beyond addressing the 
underlying aetiology. Statins, due to their anti-inflam-
matory properties, have been proposed as a potential 
prophylactic treatment.
Objective: We aimed to evaluate whether simvastatin 
could reduce the recurrence of pancreatitis.
Design: At 23 centres, we conducted a triple-blind, ran-
domised, controlled, superiority trial enrolling patients 
with at least two episodes of RAP or CP flares in the 
previous 12 months. Participants were randomly assigned 
to receive simvastatin or placebo for 1 year. The primary 
endpoint was the recurrence of pancreatitis. The target 
sample size was 144 patients; however, an interim  
analysis was planned in the event of slow recruitment.
Results: A total of 85 patients (42.1% women) were  
included in the interim analysis. In the intention-to-treat 
analysis, no significant differences were observed  
regarding recurrence: 46.2% simvastatin versus 44.4% 
placebo; OR = 1.07, 95% CI: 0.43–2.66; p = 0.88, or time 
to recurrence. No statistically significant differences 
were observed in recurrence in per-protocol analysis 
(35.5% simvastatin vs. 41.9% placebo; OR = 0.76, 95% CI: 
0.27–2.12; p = 0.60). Development of diabetes mellitus 
was more frequent in the simvastatin group (4 vs.  
0 patients; OR not calculable, p = 0.04).

Conclusion: This trial, evaluating simvastatin versus 
placebo for the prevention of pancreatitis, did not 
demonstrate a reduction in recurrence rate, although 
results might be underpowered due to early termina-
tion. The relationship between statins in these patients 
and new-onset diabetes requires further investigation.
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Izbéki F, Papp M, Mátrai P, Abonyi-Tóth Z, Faluhelyi N, 
Szentesi A, Hegyi P; Goulash Trial Group

High versus gradually increasing energy  
nutrition in the early phase of acute  
pancreatitis (GOULASH): A multicentre  
double-blind randomised clinical trial

Background: Acute pancreatitis (AP) is among the 
most common gastrointestinal diseases requiring  
hospitalisation, often with severe outcomes and no  
disease-specific therapy. Nutritional support has been 
proven to improve outcome, but little is known  
regarding optimal timing and composition.
Objective: This clinical trial aimed to compare high  
(30 kcal/kg/day, high energy (HE)) versus gradually  
increasing energy (0 increased to 30 kcal/kg/day  
over 4 days, low energy [LE]) strategies for enteral  
nutritional support in AP.
Design: This was a multicentric, double-blind, randomised 
clinical trial, enrolling patients with AP regardless of 
predicted severity (January 2017 to April 2023). The 
primary outcome was a combination of mortality and 
severe acute pancreatitis (Revised Atlanta Criteria); 
secondary outcomes included severity, rate of infection, 
organ failure and pain relapse. Interim analysis was 
planned after 50% enrolment. The Benjamini-Hochberg 
false discovery rate (FDR) method was used to correct p 
value for multiple testing.
Results: The trial was stopped early after enrolling  
636 patients. Interim analysis showed that the primary 
outcome showed no difference between groups in  
the modified intention-to-treat (mITT) population (HE: 
28/312, 9.0% vs. LE: 18/307, 5.7%, p(uncorrected/cor-
rected) = 0.19/0.42). Secondary outcomes showed no 
difference in the mITT analysis. Without correction for 
multiplicity testing, results favoured a low gradual ener-
gy strategy in terms of organ failure (HE: 52/312, 16.7% 
vs. LE: 28/307, 9.1%, p(uncorrected) = 0.007) and pain 
relapse (80/312, 27.1% vs. 54/307, 19.0% p(uncorrected) = 
0.03) but showed no differences between groups after 
correction for multiple testing (p = 0.13 and p = 0.23, 
respectively). It was determined that the superiority of 
the intervention would not be shown even with an in-
creased sample size, and thus the trial was terminated 
based on a post hoc decision on ethics and futility.

Conclusion: Based on this early terminated trial, a high-
energy strategy for early nutrition in pancreatitis does 
not decrease mortality/severity, but potentially increases 
organ failure and pain relapse rate.
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for PEP prevention worldwide has been the use of rectal 
nonsteroidal anti-inflammatory drugs (NSAIDs), such as 
indomethacin suppositories, possibly with prophylactic 
pancreatic duct stenting reserved for selected high-risk 
cases. These measures are considered standard of care 
and have shown a significant risk reduction in studies. 
In Germany and other countries, peri-interventional hydra-
tion with Ringer’s lactate is also an important measure 
to minimize the risk of PEP. Although these strategies 
are easy to implement, they are not yet routinely per-
formed—either due to reservations regarding rectal 
suppository administration, the need for a second  
endoscopic procedure for stent removal, or logistical 
challenges in administering hydration over several 
hours in the context of the increasing shift toward  
outpatient ERCP.
The study is distinguished by its evaluation of a simple, 
cost-effective, and risk-free approach to PEP preven-
tion: local cooling of the papilla by ice water irrigation 
at the end of ERCP. Investigated in a multicenter rand-
omized trial, this strategy aims to reduce papillary  
tissue edema. Immediately after completion of ERCP, 
250 mL of ice water were irrigated onto the papilla  
in five 50 mL increments via the working channel of  
the endoscope, and the fluid was aspirated after each  
application. The procedure lasted only about 2 minutes 
and was associated with no relevant additional risks  
or complications. The findings are remarkable. Among 
877 patients, the incidence of post-ERCP pancreatitis 
was reduced by more than half, from 6.8% to 3.2%, with-
out the need for additional medication or elaborate 
technology. The method can be universally used, closes 
care gaps—especially in patients in whom NSAIDs are 
contraindicated—and can be easily integrated into every-
day clinical practice. This innovative and low-threshold 
measure therefore offers a promising new approach to 
PEP prevention and complements the existing prophy-
lactic spectrum in a simple way. Nevertheless, further 
studies comparing the various modalities and their com-
binations are needed before its routine incorporation 
into clinical practice can be recommended. n

Am J Gastroenterol. 2025;121(5):1071-1081

Leybourne CB, Liu Y, Petrov MS

Excessive intrapancreatic fat deposition  
and risk of pancreatic diseases: Longitudinal 
cohort evidence from a systematic review 
with population-attributable fraction analysis

Introduction: Intrapancreatic fat deposition (IPFD) is 
closely linked to digestive and metabolic health. How-
ever, the impact of excessive IPFD remains insufficiently 
defined, largely because most evidence comes from 
cross-sectional studies, the proportion of disease risk 
attributable to excessive IPFD is unknown, and the in-
fluence of potential confounders is not characterized. 
The aim of this study was to systematically examine 
published longitudinal studies of IPFD and address 
these knowledge gaps.
Methods: A systematic review, prospectively registered 
in PROSPERO, was conducted to examine longitudinal 
cohort studies investigating IPFD. Three electronic data-
bases were systematically searched. Population-attribut-
able fractions and E-values were calculated.

Am J Gastroenterol. 2026;121(5):1224-1232

Azuma S, Kobayashi Y, Harada R, Yane K, Sawada K, 
Tsujimoto A, Inatomi O, Matsumori T, Yoshimura K,  
Yazumi S, Kurita A

Local postprocedural cryoprevention  
significantly reduces the incidence  
of post-ERCP pancreatitis: A multicenter 
randomized controlled trial

Introduction: Postendoscopic retrograde cholangio-
pancreatography (ERCP) pancreatitis (PEP) is a common, 
potentially serious adverse event of ERCP. Although 
rectal nonsteroidal anti-inflammatory drugs are recom-
mended for prevention, their use in Japan is limited 
due to dosage concerns. This multicenter randomized 
controlled trial evaluated the efficacy and safety of  
ice water irrigation to the papilla in reducing PEP.
Methods: This single-blind trial enrolled 880 adults with 
a native papilla undergoing ERCP at 8 hospitals in Japan 
(March 2022–February 2024). After 3 withdrawals,  
877 were analyzed (cryoprevention: 434; control: 443). 
The primary outcome was PEP incidence, defined as 
abdominal pain within 24 hours and serum amylase or 
lipase ≥ 3 times the upper normal limit. Secondary  
outcomes included cholangitis, bleeding, perforation, 
and mortality.
Results: PEP incidence was significantly lower in the 
cryoprevention group (3.2%; 95% CI: 1.7–5.4%) than the 
control group (6.8%; 95% CI: 4.6–9.6%) (p = 0.02), with 
absolute and relative risk reductions of 3.6% and 52.4%. 
No significant differences were observed in secondary 
outcomes, including cholangitis (0.9% vs. 1.1%; p = 1.00), 
bleeding (1.4% vs. 2.5%; p = 0.33), or perforation (0.9% 
vs. 0.2%; p = 0.21). One control patient died from severe 
PEP. No adverse events related to cryoprevention were 
reported.

Discussion: Cryoprevention using ice water significantly 
reduced PEP incidence, demonstrating a safe, effec-
tive, and low-cost strategy. This approach offers a prac-
tical alternative, where nonsteroidal anti-inflammatory 
drugs use is limited.
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Hot topic cooled down: Cryoprevention  
in ERCP

The publication discussed here introduces a remarkably 
simple innovation in the prevention of post-ERCP pan-
creatitis (PEP), one of the most common and serious 
complications following endoscopic retrograde cholangio-
pancreatography (ERCP). To date, the standard strategy 
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line factors associated with long-term survival (age at 
diagnosis, sex, American Society of Anesthesiologists 
score, preoperative carbohydrate antigen 19–9, neo
adjuvant therapy, vascular resection, postoperative  
tumour size, number of positive lymph nodes, perineural 
invasion, tumour differentiation, and resection margin 
status). Adjusted differences in restricted mean survival 
time (RMST) were estimated between algorithm-based 
care and usual care, using the same adjustment set as 
the Cox models. A predefined subgroup analysis was 
performed for patients with pancreatic ductal adeno-
carcinoma.
Findings: In total, 1090 patients were included: 644 
(59%) patients with pancreatic ductal adenocarcinoma, 
175 (16%) patients with distal cholangiocarcinoma,  
188 (17%) patients with ampullary carcinoma, and 83 
(8%) patients with duodenal carcinoma. As of Jan 1, 
2024, median follow-up was 56 months (IQR 48–63) 
for the 549 patients who received usual care and 48 
months (35–53) for the 541 patients who received algo-
rithm-based care. Unadjusted median overall survival 
was 24 months (95% CI: 22–28) in the usual care group 
and 26 months (24–30) in the algorithm-based care 
group. The adjusted difference in RMST for overall sur-
vival over 36 months was 2.1 months (95% CI: 0.6–3.7,  
p = 0.0080), favouring algorithm-based care. Algorithm-
based care was associated with improved overall sur-
vival (crude HR = 0.85 [95% CI: 0.71–1.02], p = 0.076; 
adjusted HR = 0.76 [0.62–0.93], p = 0.0089). Overall 
survival differences between algorithm-based care and 
usual care were most pronounced in patients with  
pancreatic ductal adenocarcinoma (crude HR = 0.78 
[95% CI: 0.62–0.97], p = 0.028; adjusted HR = 0.71 
[0.56–0.90], p = 0.0052). For these patients, the ad-
justed RMST differences up to 36 months favoured  
algorithm-based care by 2.5 months (95% CI: 0.8–4.2,  
p = 0.0046).

Interpretation: The PORSCH algorithm for early recog-
nition and minimally invasive management of post
operative complications after pancreatic surgery is  
associated with increased long-term overall survival 
after resection of pancreatic or periampullary cancer.

H.C. van Santvoort, Department of Surgery, Regional 
Academic Cancer Center Utrecht, UMC Utrecht Cancer 
Center & St. Antonius Hospital Nieuwegein, Utrecht, 
The Netherlands, e-mail: h.vansantvoort@umcutrecht.nl
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Park JH, Hong JY, Han K, Shen JJ, Park JO, Park YS,  
Lim HY

Threshold dose-response association  
between alcohol consumption and risk  
of young-onset pancreatic cancer:  
A nationwide Korean cohort study of  
young adults age 20-39 years

Purpose: The incidence of young-onset pancreatic can-
cer has increased rapidly; however, the dose-response 
relationship between alcohol consumption and the  
risk of incident young-onset pancreatic cancer remains 
unclear.

Results: A total of 23 studies met the eligibility criteria. 
Excessive IPFD at baseline was associated with a 4-fold 
higher risk of acute pancreatitis, a 3-fold higher risk of 
pancreatic cancer, and a 2-fold higher risk of diabetes 
mellitus in the general population during follow-up. 
Furthermore, 34% of acute pancreatitis cases, 23% of 
pancreatic cancer cases, and 21% of diabetes mellitus 
cases could be avoided if excessive IPFD were eliminated. 
Unmeasured confounders were unlikely to explain away 
the statistically significant associations in the studies  
of acute pancreatitis (E-value = 36), pancreatic cancer 
(E-value = 16) but not the studies of type 2 diabetes 
mellitus (E-value = 11).

Discussion: Longitudinal evidence generally supports 
the hypothesized role of excessive IPFD as a key  
contributor to the risk of major pancreatic diseases. 
The potential benefits of reducing IPFD appear to  
be greatest for pancreatitis and pancreatic cancer.

M.S. Petrov, School of Medicine, University of Auckland, 
Auckland, New Zealand, e-mail: max.petrov@gmail.com
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Schouten TJ, Prinsze KJ, Henry AC, Daamen LA,  
Besselink MG, Bonsing BA, Bosscha K, Busch OR,  
Cirkel GA, van Dam RM, van Eijck CH, Festen S,  
Groot Koerkamp B, van der Harst E, de Hingh IHJT,  
Kazemier G, Liem MSL, de Meijer VE, Mieog JSD,  
Patijn GA, Roos D, Schreinemakers JMJ, Stommel MWJ, 
Wit F, van Werkhoven CH, Molenaar IQ, Smits FJ,  
van Santvoort HC; Dutch Pancreatic Cancer Group

Long-term oncological outcomes following 
algorithm-based care versus usual care  
for the early recognition and management 
of complications after pancreatic resection: 
A post-hoc analysis of a nationwide, 
stepped-wedge cluster-randomised trial

Background: Studies have shown that severe postoper-
ative complications after resection of pancreatic and 
periampullary cancer might have a negative effect on 
long-term oncological outcomes. The PORSCH trial 
showed that an algorithm for early recognition and 
minimally invasive management of complications after 
pancreatic resection significantly improved short-term 
clinical outcomes. The algorithm’s effect on long-term 
survival remains to be determined.
Methods: Long-term oncological outcomes were evaluated 
post hoc in all patients included in the nationwide, 
stepped-wedge cluster-randomised PORSCH trial  
(January 8, 2018, to November 9, 2019) who underwent 
pancreatic resection for pancreatic ductal adenocarci-
noma, distal cholangiocarcinoma, ampullary carcinoma, 
or duodenal carcinoma. Cox proportional hazard re-
gression was used to compare overall survival between 
algorithm-based care and usual care. The crude analyses 
accounted for the stepped-wedge design by adjusting 
for calendar time, hospital volume, and hospital as a 
frailty term. Adjusted analyses were adjusted for base-
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vating RAS mutations. Patients received 10 to 400 mg 
of daraxonrasib orally once daily; 300 mg was selected 
as the phase 3 dose. The primary end point was safety. 
Pharmacokinetics and antitumor activity were second-
ary end points. This report focuses on the 168 study 
patients with previously treated RAS-mutated PDAC.
Results: Among the 168 patients with PDAC who received 
daraxonrasib at a dose of 300 mg or less, treatment- 
related adverse events of any grade were reported in 
96%; such events of grade 3 or higher were reported  
in 30%. Treatment-related adverse events that occurred 
in at least 10% of the patients included rash, diarrhea, 
nausea, stomatitis or mucositis, vomiting, and fatigue. 
In a subgroup of 26 patients with RAS G12 mutations 
who were treated with second-line daraxonrasib at a 
dose of 300 mg, an objective response to therapy was 
reported in 35% (95% confidence interval [CI]: 17–56). 
The median duration of response was 8.2 months  
(95% CI: 3.8 to not evaluable), with median values of 
8.5 months for progression-free survival and 13.1 months 
for overall survival. Among the 38 patients with RAS 
G12, G13, or Q61 mutations, 29% (95% CI: 15–46) had an 
objective response. The median duration of response 
was 8.2 months (95% CI: 3.8–8.8), with median values 
of 8.1 months for progression-free survival and 15.6 
months for overall survival.

Conclusions: Daraxonrasib was associated with treat-
ment-related adverse events of grade 3 or higher in one 
third of patients with previously treated RAS-mutated 
PDAC; antitumor activity was also reported.

B.M. Wolpin, Hale Family Center for Pancreatic Cancer 
Research, Dana-Farber Cancer Institute, Boston, MA, 
USA, e-mail: brian_wolpin@dfci.harvard.edu
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Methods: A nationwide cohort of 6,263,770 individuals 
age 20 to 39 years who underwent national health 
screening in Korea between 2009 and 2012 was followed 
until December 2020. Heavy alcohol consumption was 
defined as ≥ 30 g/day for men and ≥ 16 g/day for wom-
en. Cox proportional hazards regression models were 
used to estimate adjusted hazard ratios (aHRs) and 
95% CIs.
Results: A total of 1515 cases of young-onset pancreatic 
cancer were identified. The cumulative incidence was 
consistently higher among heavy drinkers compared 
with nondrinkers or light-to-moderate drinkers (log-rank 
p < 0.001). Heavy alcohol consumption was significantly 
associated with an increased risk of young-onset pan-
creatic cancer (aHR = 1.19 [95% CI: 1.004–1.42]), where-
as light-to-moderate consumption was not (aHR = 1.04 
[95% CI: 0.92–1.17]). In addition, alcohol consumption  
≥ 3 times per week was associated with an increased 
risk (aHR = 1.23 [95% CI: 1.01–1.51]). No significant inter-
actions were observed across most subgroups, includ-
ing age, sex, obesity, smoking status, diabetes, and 
pancreatitis (all p for interaction > 0.05), except for 
physical activity (p = 0.011).

Conclusion: Heavy alcohol consumption was signifi-
cantly associated with an increased risk of young-onset 
pancreatic cancer in a threshold dose-response man-
ner. These findings suggest that early public health 
strategies to reduce heavy alcohol consumption 
among young adults may help mitigate the growing 
burden of young-onset pancreatic cancer.

J.Y. Hong, Division of Hematology-Oncology, Department 
of Internal Medicine, Samsung Medical Center,  
Sungkyunkwan University School of Medicine, Seoul, 
Korea, e-mail: hongjungyong@naver.com
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Results of this phase 1–2 trial of daraxonrasib in previ-
ously treated advanced RAS-mutated pancreatic cancer 
suggest favorable antitumor activity with treatment- 
related adverse events of grade 3 or higher occurring 
in one third of patients. n

N Engl J Med. 2026;394(18):1790-1802

Wolpin BM, Park W, Garrido-Laguna I, Spira A,  
Starodub A, Sommerhalder D, Punekar SR, Barve M, 
Pelster M, Herzberg B, Azad NS, Hecht JR, Ou SHI,  
Lin T, Kar S, Tao L, Vora R, Hegde A, Aung K, Hong DS; 
RMC-6236-001 Investigators

Daraxonrasib in previously treated advanced 
RAS-mutated pancreatic cancer

Background: Current therapies for patients with pan-
creatic ductal adenocarcinoma (PDAC) provide modest 
benefit. Activating RAS mutations occur in more than 
90% of PDAC tumors. Daraxonrasib (RMC-6236) is an 
oral RAS(ON) multiselective inhibitor that targets guano-
sine triphosphate-bound mutant and wild-type RAS.
Methods: In this phase 1–2 study, we evaluated daraxon
rasib in patients with advanced solid tumors with acti-
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Pancreatic stellate cells perform a wide range of vital 
tasks in the pancreas as long as they are in a healthy 
quiescent state. However, when activated, they play  
a key role in the development of pancreatitis, fibrosis, 
and ultimately pancreatic cancer. Prof. Minoti Apte,  
Director of the Pancreatic Research Group at the  
University of New South Wales (UNSW) in Sydney, has 
spent her entire scientific career studying these cells. 
She was recently awarded the Herbert Falk Award  
for her groundbreaking research results. The award 
ceremony took place during the Falk Foundation  
Symposium 242 “Advances in Hepatology – from 
Mechanistic Insights to Novel Therapeutic Concepts” 
in Berlin (Germany) on October 24, 2025.

Prof. Apte, what characterizes healthy pancreatic  
stellate cells?

Healthy pancreatic stellate cells are able to store large 
amounts of vitamin A in lipid droplets. This is one of 
their main signatures. When these cells become activated 
due to injury, the first change that occurs is the loss  
of the lipid droplets. In the pancreas, stellate cells  
also appear to have an immune function. Similar to 
macrophages, they can phagocytose damaged cells, 
and they produce cytokines and chemokines. In a 
healthy pancreas, they are responsible for the turnover, 
regulation, and repair of the extracellular matrix. They 
secrete extracellular matrix proteins as well as the  
enzymes that digest these proteins. In addition, they 
exhibit stem cell-like features, enabling them to convert 
into other cell types, such as beta-like cells.

You have also worked with hepatic stellate cells. What 
similarities are there between these two cell types?

Knowledge of hepatic stellate cells dates back many 
years; they were first described about 150 years ago. 

Our work was inspired by hepatic stellate cells, but  
the main focus is on pancreatic stellate cells. Scientific 
research on pancreatic stellate cells is relatively recent. 
Stellate cells in the liver share several similarities with 
those in the pancreas. Both store vitamin A in cytoplas-
mic lipid droplets. Both have quiescent and activated 
states, and both are activated by a variety of inflamma-
tory mediators, oxidative stress, and other metabolic 
changes. Upon activation, they produce large amounts 
of extracellular matrix proteins, leading to fibrosis.  
Both types of stellate cells are also known to play a role 
in facilitating cancer progression. 

And the differences? 

We were able to show that pancreatic stellate cells are 
directly activated by alcohol and that they have the  
capacity to metabolize alcohol. This was not known 
before. It was previously believed that stellate cells 
were activated only by oxidative stress or by other pro-
cesses occurring during alcohol metabolism. We demon-
strated that exposure to alcohol can directly activate 
stellate cells, which represents one important difference.
Another difference is their location. In the exocrine 
pancreas, stellate cells are found around acinar cells, 
and there is crosstalk between these cell types. Acinar 
cells are exocrine pancreatic cells that synthesize and 
secrete digestive enzymes. These proteins in turn can 
activate stellate cells.
However, the most significant difference between the 
liver and the pancreas is the presence of endocrine tissue 
in the pancreas. Beta cells, located in the pancreatic  
islets of Langerhans, are responsible for synthesizing 

Presentation of the Herbert Falk Award in Berlin 2025 – Symposium 242 of the Falk Foundation e.V.

“Working on pancreatic stellate cells,  
we were pioneers”

Minoti Apte

Professor Minoti Apte, PhD, Director of the Pancreatic 
Research Group at the University of New South 
Wales (UNSW) in Sydney, is internationally acknowl-
edged as a leading researcher in the fields of alcohol- 
induced pancreatic injury, pancreatic fibrogenesis, 
and stromal-tumor interactions in pancreatic cancer. 
Her group was the first in the world to establish  
the role of specific cells in the scar tissue of chronic 
pancreatitis and pancreatic cancer. Minoti Apte was 
also the first to show that pancreatic stellate cells 
help pancreatic cancers grow and spread, and she 
is currently leading pre-clinical studies of a new com-
bination therapy to improve treatment outcomes.  
Minoti Apte received several prestigious awards for 
her work, including the Medal of the Order of Aus-
tralia, the NSW Premier’s Award for Woman of the  
Year, the George Palade Prize for Distinguished Re-
search from the International Association of Pancrea-
tology and the Distinguished Researcher Award from 
the Gastroenterological Society of Australia. More
over, she is an accomplished Indian classical dancer 
and choreographer and plays an active role orga
nizing and performing in cultural events. 

Prof. Minoti Apte. © Falk Foundation
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and secreting insulin to regulate blood glucose levels. 
Pancreatic stellate cells have also been found in and 
around these islets, where they can interfere with beta-
cell function. Thus, pancreatic stellate cells operate in  
a distinct context—compared to their hepatic equivalent, 
they are part of a different organ.

What did you investigate?

We started this work at the end of my PhD in 1997. 
Chronic pancreatitis is characterized by extensive fibrosis, 
and at that time little attention was paid to fibrosis;  
it was generally considered merely an epiphenomenon 
of chronic inflammation. Given that hepatic stellate 
cells had been well recognized for their role in hepatic 
fibrosis, we wondered whether similar mechanisms may 
apply to the pancreas. The idea was that if we could 
identify the cells responsible for fibrosis, we might be 
able to target them at an early stage. That is why we  
focused on pancreatic stellate cells.

You talked about injuries in the pancreas. What kind 
of injuries? 

The most common injury is acute inflammation, often 
caused by gallstones or alcohol, but there are also other 
causes of pancreatitis, such as hypertriglyceridemia, 
bacterial or viral infections, and others. Acute pancrea-
titis can progress to chronic pancreatitis, which is 
characterized by fibrosis. Recurrent episodes of acute  
pancreatitis cause increasing damage to the pancreas, 
eventually resulting in chronic damage of the gland.  
As a result, patients may lose digestive enzyme produc-
tion and become unable to properly digest their food. 
If the endocrine system is affected, diabetes may develop. 
Nerve damage can also occur, leading to chronic pain.

Which morphological changes occur when pancreatic 
stellate cells transform from a quiescent state into  
an activated state?

The first change that appears to occur is the loss of the  
vitamin A-containing lipid droplets. The cells then begin 
to express a protein called alpha-smooth muscle actin 
(α-SMA), which is commonly used as a marker of activa-
tion. Subsequently, they secrete large amounts of extra-
cellular matrix proteins and produce their own cytokines, 
such as interleukins, which can act on the stellate cells 
themselves. During the acute pancreatitis stage, activa-
tion of stellate cells is important and necessary. In this 
setting, neutrophil infiltration occurs, whereas in the 
chronic stage, macrophage infiltration predominates. 
We have shown that stellate cells communicate closely 
with macrophages, leading to mutual activation, and 
this feed-forward loop can result in the extensive fibrosis 
seen in chronic pancreatitis. 

Can certain foods or other substances also act  
as triggers? 

Alcohol is a strong trigger. The cells can maintain this 
activation even when there is no more alcohol present. 
There is no particular diet that has been identified, but 
high fat intake is known to activate these cells as well. 
Smoking, especially in combination with alcohol con-
sumption, is another important trigger of the pancreatic 
stellate cells. If we expose animals to alcohol and smoke, 
we observe much more fibrosis than with either alone. 
This combination results in a much quicker progression 

to chronic pancreatitis. And that is clinically relevant 
because epidemiologically, smoking has been shown  
to accelerate the progression of alcoholic pancreatitis. 

And the mechanisms you have described are the path 
to cancer? 

This is definitely related to cancer. Important mutations 
in the development of pancreatic cancer affect the 
KRAS oncogene, among others. When pancreatic acinar 
cells harbor those mutations, they become key precur-
sors to pancreatic intraepithelial neoplasia, abbreviated 
as PanINs, which can develop into pancreatic ductal 
adenocarcinoma, abbreviated as PDAC. In animal models, 
we have observed that activated stellate cells are present 
around PanINs: thus very early in the carcinogenic pro-
cess, you find activated stellate cells. Our hypothesis  
is that these cells are already helping the PanIN cells 
to proliferate so that they develop into cancer. 

Do you have tools to interrupt or reverse the activation 
of these cells? 

If you can find a way to target stellate cells—either 
keeping them quiet, reversing activated cells to quies-
cence, or killing them—then maybe you can stop the 
progression of fibrosis. There are a couple of pathways 
responsible for the reversal of activated stellate cells, 
and we are trying to look at these pathways to see what 
happens. For example, using vitamin A: If we culture 
these activated stellate cells in culture medium supple-
mented with retinol, they can return to normal. There 
are already clinical trials looking at the effects of vita-
min A on pancreatic cancer. We have peroxisome pro-
liferator-activated receptor gamma agonists, or PPAR-γ 
agonists, such as troglitazone; they can be used to reverse 
activated stellate cells to their normal state. Activation 
of vitamin D receptors in the cells could also eventually 
reverse the cells. We have shown that this cholesterol-
lowering drug inhibits the activation of stellate cells. 
Currently, one simvastatin trial is being registered as a 
clinical study including patients suffering from chronic 
pancreatitis with pain. There are definitely ways to target 
stellate cells in terms of trying to make them quiet.  
Another pathway is the urokinase-type plasminogen 
activator (uPA). It plays an important role in tumori-
genesis, tumor progression, and metastasis. In pancre-
atic cancer, uPA is upregulated and associated with 
poor survival. The idea is to identify those patients who 
might benefit from uPA inhibition. We have demon-
strated in many different models that a compound that 
specifically inhibits uPA can not only prevent cancer 
growth but, above all, almost completely eliminates 
metastasis. And that is crucial in pancreatic cancer.

Is it possible to detect very early stages in order  
to take appropriate preventive measures? 

The symptoms of pancreatic cancer appear very late in 
most patients. Therefore, the challenge is to diagnose 
the disease at an early stage. Maybe we could select a 
population that is “high risk.” One of these populations 
consists of certain people with new-onset diabetes. They 
are diagnosed with diabetes two to three years before 
their cancer diagnosis. Something is happening within 
their pancreas at the time they receive the diagnosis of 
diabetes, but no one knows what. Something in the pan-
creas is progressing. We investigated the role of stellate 
cells in glucose intolerant mice bearing a KRAS mutation 
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which makes the mice susceptible to developing pan-
creatic cancer. We found that PanIN cells (the earliest 
lesions of pancreatic cancer) in these mice are already 
surrounded by activated stellate cells. Our hypothesis 
is that interactions between the stellate cells and PanIN 
cells lead to the secretion of exosomes, which affect 
the beta cells in the endocrine system. Exosomes are 
vesicles which carry protein, lipids, or DNA signals to 
other cells. We have already shown that the function of 
beta cells, specifically insulin secretion, is inhibited by 
exosomes. The resulting hyperglycemia can activate 
stellate cells, which in turn can further facilitate PanIN 
progression. This loop continues, which then maybe leads 
to cancer. We are trying to find out what is the cargo  
in these exosomes that causes insulin deficiency and 
whether any detected mediator may be differentially 
expressed in exosomes of patients with new-onset dia-
betes with pancreatic cancer compared to new-onset 
diabetes without pancreatic cancer. 

Are there biomarkers that indicate early cancer  
development? 

Our PhD student found one particular marker which  
is very interesting. When we conducted a study and 
tested a limited number of patients, we found that this 
particular marker was significantly reduced in a group 
of patients with newly diagnosed diabetes and pan
creatic cancer compared to those without pancreatic 
cancer. If this marker is measured at the time of new-
onset diabetes and you follow up with the patient, and 
if that marker keeps decreasing, then maybe you have 
to look more closely for signs of early cancer. That’s  
the kind of work that is ongoing, but there is a lot  
more to do.

Why are you focusing your scientific research  
specifically on the stellate cells?

At the beginning, nobody worked on pancreatic stellate 
cells; nobody had expertise. Nobody was looking at the 
connection between cancer, stellate cells, and endocrine 
cells until we started. We found that niche, which is why 
this project was funded all these years. So, we were 
lucky. That’s one practical reason why we have focused 
on this topic. But the main reason for me is that these 
pancreatic stellate cells are like my baby (laughs).  
I wanted to figure out how they work, what makes 
them “tick” this way. It was a completely unknown field. 
Furthermore, there had been no progress for decades 
in the field of pancreatic cancer. Although there were many 
chemotherapy treatments, the survival rate of patients 

was very poor. Many researchers realized that it was 
necessary to target the microenvironment of the cancer 
and stop the crosstalk. And this work keeps on going. 

When you solve one problem, the next one  
immediately arises.

Yes, whenever you discover something new, many new 
questions arise. If you know more about stellate cells, 
what is the relationship to the endocrine cells? What about 
vascular cells and endothelial cells? How do all these cells 
work together? How does a particular target affect this  
or that cell? You have to consider the entire organ and 
the entire patient. This is a very complicated story. 

Don’t you sometimes think it’s too complicated  
for me, that it’s too much for me? 

I don’t think it’s too much. I think, at most, that a lifetime 
is too short to get an answer to all these questions.  
But we were pioneers in that area. Today, the biology 
of stellate cells is much better understood. Our work 
has shifted a little from the biology of these cells to 
their role in disease and how we might treat patients.  
I have a medical background, and I’m interested in  
pathology and the clinical situation. My main focus is 
the patients. Maybe we haven’t explained all the mech-
anisms, but it may not matter in the end if you achieve 
results, stopping patients from getting cancer or pre-
venting metastasis. That is the philosophy we work by. 
All we can do is keep trying and not give up. 

What does the Herbert Falk Research Prize mean  
to you?

That was such an honor, and it was so unexpected.  
I think the prize was awarded for the first time with  
the pancreas in mind, and the first time a woman was 
considered (laughs). This prize will support the work 
we want to do now. At least I can give my postdocs 
some salary for half a year. At the moment, funding is  
a major challenge. This money is very, very helpful.

Prof. M. Apte and Prof. Jürgen Schölmerich. © Falk Foundation

Herbert Falk Award

The Herbert Falk Award has been presented at  
regular intervals since 2010 to internationally  
recognized scientists. The prize honors exceptional  
international research achievements in the field of 
gastroenterology and hepatology. Dr. Herbert Falk 
(1924–2008) was a pharmacist, physician, and 
founder of Dr. Falk Pharma GmbH and the Falk 
Foundation e.V. He thus had a lasting impact on 
gastroenterology and hepatology in Germany  
and internationally. The prize is endowed with 
40,000 euros.
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Steatotic Liver Disease 
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Huo Z, Chen Y, Huang Y, Yang Z, Long Y, Zhang Q, 
Chen S, Wang G, Zhu S, Sun D, Yu C, Lv J, Li L,  
Zheng MH, Wu S, Pang Y, Wu S

Long-term prognosis of lean MASLD:  
Evidence from three population-based  
prospective cohorts

Background: Patients with metabolic dysfunction- 
associated steatotic liver disease (MASLD) are at  
increased risk of both hepatic and extrahepatic adverse 
outcomes. However, the evidence regarding lean 
MASLD and its prognosis remains controversial.
Objective: To comprehensively investigate the long-term 
prognosis of lean patients with MASLD versus non-lean 
MASLD in Western and Asian populations.
Design: This prospective multicohort study included 
153,192 patients with MASLD from UK Biobank (UKB), 
29,700 from Kailuan cohort and 3329 from China  
Kadoorie Biobank (CKB). Lean MASLD was defined as 
body mass index (BMI) < 23 kg/m² in Kailuan and CKB 
and < 25 kg/m² in UKB. Primary endpoints were liver-
related events (LREs), all-cause mortality, liver-related 
mortality (LRM), cardiovascular disease (CVD) mortality, 
CVD, hepatocellular carcinoma (HCC) and extrahepatic 
cancer.
Results: Overall, 181,191 non-lean and 5030 lean patients 
with MASLD were included. During a median of 14.2-year 
follow-up (median 14.1, 14.8 and 13.4 years in UKB,  
Kailuan and CKB), 2501 incident LREs, 22,482 all-cause 
deaths, 28,722 incident CVD cases, 326 HCC and 
25,258 extrahepatic cancer cases were identified, with 
375 LRM and 4511 CVD deaths. Pooled analysis of three 
cohorts showed lean MASLD had higher risks of LREs 
(HR = 2.14; 95% CI: 1.27–3.62), all-cause mortality  
(HR = 1.26; 95% CI: 1.14–1.39), LRM (HR = 2.31; 95% CI: 
1.54–3.46) and CVD mortality (HR = 1.22; 95% CI:  
1.05–1.41). By contrast, lean MASLD exhibited comparable 
HCC risk (HR = 1.76; 95% CI: 0.84–3.71) and extrahepatic 
cancer risk (HR = 1.14; 95% CI: 0.88–1.48), but reduced 
CVD risk (HR = 0.89; 95% CI: 0.83–0.95) versus non-lean 
MASLD.

Conclusion: Lean patients with MASLD have worse  
liver outcomes and greater risk of all-cause mortality, 
but similar risk of HCC and extrahepatic cancer, and 
lower CVD risk.
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Lean MASLD—a patient group that is poorly 
represented in clinical trials but highly  
clinically relevant

Metabolic dysfunction-associated steatotic liver disease 
(MASLD) is one of the most common chronic liver dis-
eases worldwide and is typically associated with over-
weight or obesity. However, in up to 25% of cases, 
MASLD occurs in normal-weight patients with concomi-
tant cardiometabolic conditions. Retrospective cohort 
studies suggest that this “lean” MASLD may correspond 
to a particularly progressive phenotype with a poor 
prognosis. However, there are also large-scale cohort 
studies that have failed to demonstrate significant  
differences in mortality, and the prognostic significance 
of lean MASLD therefore remains controversial.
In their large multicenter cohort study, Huo Z et al.  
examined liver-specific, cardiovascular, and overall 
mortality in patients with lean MASLD compared with 
overweight or obese patients with MASLD. The authors 
also characterized subgroups of patients with high alco-
hol consumption (lean metALD vs. metALD). A total  
of 5030 normal-weight (lean MASLD) and 181,191 non-
normal-weight patients with MASLD from two Asian 
cohorts (the Kailuan Cohort and the China Kadoorie  
Biobank) and one British cohort (UK Biobank) were 
studied. Data on the primary endpoints were obtained 
by linking health insurance data, primary care databases, 
and cancer and mortality registries using ICD-10 codes. 
The median follow-up ranged from 9.6 to 14.8 years.
Compared to overweight or obese MASLD patients,  
individuals with lean MASLD were slightly older, more 
likely to be smokers, consumed more alcohol, and had 
higher levels of total cholesterol, triglycerides, glutamate-
oxaloacetate transaminase (GOT), and gamma-glutamyl 
transferase (γ-GT). Analysis of the primary endpoints 
revealed a significantly increased risk of liver-specific 
events among patients with lean MASLD, both in the 
overall analysis and in the subgroups (hazard ratio [HR]: 
lean MASLD vs. MASLD = 2.14; lean MetALD vs. MetALD = 
2.13, p < 0.05). Overall and liver-specific mortality were 
also elevated in patients with lean MASLD, with HRs of 
1.26 and 1.31, respectively. While the risk of cardiovas-
cular events was reduced in patients with lean MASLD 
(HR: 0.89), cardiovascular mortality was elevated, 
particularly in the presence of regular alcohol consump-
tion (HR: lean MASLD vs. MASLD = 2.18). The risk of 
hepatocellular carcinoma (HCC) and extrahepatic malig-
nancies was comparable in patients with lean MASLD 
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and MASLD. However, the low incidence of HCC in the 
cohorts resulted in very low statistical power for the 
comparisons, and differences in risk cannot be ruled 
out based on the available data. 
One strength of the study mentioned is the large number 
of patients, the inclusion of both European and Asian 
patients, and the long follow-up period of 14 years. The 
robustness of the results was also supported by various 
sensitivity analyses. Interestingly, these analyses showed 
that when patients were grouped according to waist 
circumference (rather than BMI), smaller differences were 
found between the groups. This could indicate that 
visceral obesity and sarcopenia have particular prog-
nostic relevance, which is inadequately captured by BMI. 
This further supports the use of waist circumference  
instead of BMI for identifying patients who require  
regular MASH screening.
Overall, this study highlights patients with lean MASLD as 
a prognostically relevant risk group within metabolically 
associated liver disease that warrants appropriate iden-
tification. However, the pathophysiological mechanisms 
underlying these associations remain unclear. In the 
pivotal trials of resmetirom and semaglutide, as well as 
ongoing MASH studies, patients with lean MASLD are 
underrepresented or even specifically excluded. More
over, data on the efficacy of resmetirom and sema
glutide in this subgroup have not yet been published. 
Consequently, the effectiveness of currently approved 
therapies and of potential new MASH drugs in patients 
with lean MASLD remains unclear, highlighting the 
need for new clinical trials specifically designed for this 
subgroup. n

JHEP Rep. 2026;8(4):101752

Abdurrachim D, Wee A, Soon G, Idowu M, Kendall TJ, 
Lek S, Ho G, Engel SS, Talukdar S, Chin CL, Bakar Ali 
AA, Sanyal AJ, Kleiner DE

AI-assisted fibrosis scoring in MASH:  
Exploring pathologist decision-making with 
an SHG-based AI digital pathology tool

Background and aims: Intra- and inter-reader variabili-
ty complicates liver biopsy scoring for metabolic dys-
function-associated steatohepatitis (MASH). AI-powered 
digital pathology (AI-DP) is emerging as a tool to assist 
pathologists, with the promise of improving pathologist 
concordance. This study evaluates how second harmonic 
generation (SHG)-based AI-DP influences pathologist 
decision-making for fibrosis scoring and provides  
guidance for integrating SHG-based AI assistance into 
pathology workflows.
Methods: Four pathologists reviewed 120 MASH cases 
with and without the assistance tool. We assessed 
changes in concordance, scoring, and pathologist per-
ceptions via surveys and detailed case reviews. A quali-
tative analysis was performed on 22 selected cases 
(18% of all MASH cases reviewed), including cases with 
reduced or increased inter-pathologist variability and 
pathologist-AI discrepancies.
Results: Pathologists reported the assistance tool as 
significantly helpful in 57% of cases, prompted conscious 
score changes in a further 12%, and not useful in 30%. 
Notably, score shifts between cases with and without 
assistance occurred even when the assistance tool  
was deemed unhelpful, indicating a subtle influence on 

scoring. The assistance tool reduced discrepancies in 
65% (33/51) of previously discrepant cases, but increased 
discrepancies in 27% (15/66 with 1-score discrepancy 
and 3/66 with > 1-score discrepancy) of cases initially 
without discrepancies. This reflects inherent pathologist 
variability and differing thresholds and confidence in 
challenging or borderline cases. Analysis of concordance 
changes with the assistance tool provided insights into 
pathologists’ fibrosis staging considerations.

Conclusion: SHG-based AI-DP tools are promising  
adjuncts for fibrosis scoring in MASH. Our findings 
provide practical insights and recommendations for 
effective AI integration and highlight areas for future  
AI development. Collaborative human-AI approaches 
will be key to advancing precision histopathology and 
improving clinical trial outcomes in MASH.

D. Abdurrachim, Quantitative Biosciences, MSD,  
Singapore, e-mail: desiree.abdurrachim@msd.com
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Integrative omics and phase IIa clinical trial 
identify TNF as key node in autoimmune 
hepatitis

Background and aims: Patients with autoimmune hepa-
titis (AIH) experience increased mortality and severe 
side effects from non-specific immunosuppressive ther-
apy, highlighting an urgent need for targeted treatment 
approaches. Here, we aimed to delineate the cellular 
and molecular network underlying AIH within its spatial 
context and to validate a key therapeutic target in a 
clinical trial.
Methods: We employed computational modelling,  
multi-omics analyses, and functional experiments to 
map the immune landscape of AIH. In addition, we  
conducted a steroid-free open-label phase IIa clinical 
trial using infliximab, a TNF-targeting antibody, in  
patients with AIH.
Results: Our studies revealed that myeloid cell and 
hepatocyte-derived IL-15 promotes cytotoxicity and 
proliferation of liver auto-aggressive CD8+ T cells.  
Full execution of their cytotoxic program is licensed  
by TNF derived from clonally expanded liver-resident 
CD4+ T cells. AIH hepatocytes respond to TNF by  
increasing expression of adhesion molecules, making 
them targets for both CD8+ and CD4+ T cells. In the 
clinical trial, targeting TNF with infliximab demonstrated 
efficacy as an entirely steroid-free AIH treatment.
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Conclusions: These findings elucidate the immune  
network in AIH and identify TNF as one of the central 
network nodes. Accordingly, our findings provide  
the basis for novel targeted, steroid-free immune  
therapies, including the use of infliximab.

N. Gagliani and A.W. Lohse, Hamburg Center for  
Translational Immunology (HCTI), University Medical 
Center Hamburg-Eppendorf (UKE), Hamburg,  
Germany, e-mail: n.gagliani@uke.de and  
e-mail: a.lohse@uke.de
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EXPERT OPINION

Prof. Dr. Tobias Böttler

Mechanism and efficacy of TNF blockade  
in autoimmune hepatitis

Autoimmune diseases develop as a consequence of 
failed immunological tolerance to self-antigens, leading 
to the activation of autoreactive T and B cells and the 
production of autoantibodies. In some conditions, such 
as type 1 diabetes, the target tissue is largely destroyed. 
In contrast, in autoimmune hepatitis (AIH), the target 
tissue remains present, and the persistent presence of 
autoantigens contributes to the maintenance of auto-
immunity. Consequently, immunosuppressive therapies 
can often achieve adequate disease control. However,  
it remains unclear to what extent disease activity depends 
on persistent autoantigen-specific immune responses 
and which processes and signaling pathways sustain  
inflammation over time.
The work by Xu et al. addresses this question through 
an impressive combination of high-resolution immune 
profiling and a phase IIa proof-of-concept clinical trial. 
By analyzing the cellular and molecular interactions 
within the inflamed AIH liver, the authors identify tumor 
necrosis factor (TNF) as a central component of the  
inflammatory network. Particularly noteworthy from  
a mechanistic perspective is the connection to concepts 
that have emerged in recent years from studies of meta-
bolic dysfunction-associated steatohepatitis (MASH),  
a disease in which inflammation develops in the absence 
of immune responses directed against self-antigens.  
In MASH, auto-aggressive T cells can acquire cytotoxic 
effector programs capable of damaging hepatocytes 
independently of classical antigen recognition. Xu et al. 
have now identified similar cellular programs in AIH. 
These observations suggest that mechanisms originally 
described in a metabolic liver disease may also contribute 
to tissue injury in an autoimmune disorder. In doing so, 
the study brings together two concepts that have largely 
been considered separately: antigen-specific auto
immunity and antigen-independent auto-aggression.
Based on these mechanistic findings, the authors eval-
uated steroid-free anti-TNF therapy with infliximab in  
a phase IIa proof-of-concept trial. Interestingly, all evalu-
able patients showed substantial biochemical improve-
ment. However, complete biochemical remission, defined 
by normalization of both transaminases and total IgG 
levels, was achieved in only a minority of patients.  
Notably, rates of transaminase normalization were com-

parable to those observed in a propensity score-matched 
cohort receiving standard-of-care therapy, whereas IgG 
normalization occurred considerably less frequently  
in patients treated with infliximab. Persistently elevated 
IgG levels despite normalized transaminases have re-
peatedly been associated with an increased risk of dis-
ease relapse following treatment withdrawal and are 
generally considered indicative of ongoing adaptive 
immune activation despite apparent biochemical control. 
One possible interpretation of this observation is that 
TNF blockade primarily targets antigen-independent 
auto-aggression, while exerting a more limited effect 
on the immunological processes that sustain antigen-
specific immunity.
The study should therefore probably not be viewed as 
positioning anti-TNF therapy as a new first-line treat-
ment for AIH. Instead, it identifies TNF as a biologically 
relevant pathway and provides a strong rationale for 
larger studies of targeted immune interventions, poten-
tially including combination strategies with established 
immunosuppressive therapies.
More broadly, the work illustrates that AIH may be 
amenable to the same type of pathway-oriented thera-
peutic approaches that have transformed the manage-
ment of rheumatologic diseases and inflammatory bowel 
disease. TNF is unlikely to be the only pathway capable 
of sustaining hepatic inflammation. Nevertheless, the 
study by Xu et al. represents an important step toward 
a more mechanistic understanding of chronic auto
immune liver inflammation and, ultimately, toward the 
development of treatment strategies guided by disease 
biology rather than broad immunosuppression alone. n

Viral Hepatitis
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Llibre JM, Boesecke C, Moon J, Lank PM, Miller MG,  
Fredrick LM, Welhaven A, Semizarov D, Marcinak J, 
Gentile I, Reiberger T, Puoti M

A single-arm phase IIIb study of 8-week  
glecaprevir/pibrentasvir treatment in adults 
with acute hepatitis C

Background and aims: With over 1 million new HCV  
infections in 2022, treating acute HCV is essential to 
achieve WHO’s HCV elimination goal. Although guide-
lines recommend prompt treatment, no direct-acting 
antiviral is approved for acute HCV outside of the US, 
leading to loss of patients to care while waiting for 
chronicity, and increased onward transmission. This  
single-arm, phase IIIb study evaluated the efficacy and 
safety of an 8-week glecaprevir/pibrentasvir regimen  
in treatment-naïve adults with acute HCV.
Methods: Analyzed populations included intention-to-
treat (ITT; all patients receiving ≥ 1 glecaprevir/pibren-
tasvir dose) and modified ITT, which excluded non-viro-
logic failures (mITT-VF). The primary and key secondary 
efficacy endpoints were achievement of sustained viro-
logic response at post-treatment Week 12 (SVR12) in 
the ITT and mITT-VF populations. Secondary endpoints 
included on-treatment virologic failure, post-treatment 
relapse, and reinfection in the ITT population. Treat-
ment-emergent adverse events (TEAEs) and safety 
laboratory values were assessed.
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Results: Overall, 286 adults were enrolled and treated; 
14.3% were recent/current users of injection drugs, 
49.7% were HCV/HIV coinfected, and 64.2% had HCV 
genotype 1. SVR12 was achieved by 96.2% (95% CI: 
93.2–97.8%) in the ITT population (n = 286), and 100% 
in the mITT-VF population (n = 275). No TEAEs of hepatic 
decompensation/failure occurred; 1 (0.3%) patient dis-
continued due to a non-treatment-related TEAE; 3.5% 
of patients experienced serious TEAEs, none treatment-
related; no deaths occurred. No patient with baseline 
alanine aminotransferase elevations of Grade 1–3 wors-
ened to a higher grade during treatment, and all patients 
with baseline Grade 2–4 improved to a lower grade at 
the final treatment visit.

Conclusions: An 8-week glecaprevir/pibrentasvir  
regimen was efficacious and well-tolerated in patients 
with acute HCV. These results support glecaprevir/ 
pibrentasvir use in HCV test-and-treat models, poten-
tially streamlining the care cascade, reducing trans-
mission, and supporting HCV elimination.

J.M. Llibre, Infectious Diseases, University Hospital  
Germans Trias i Pujol, Badalona, Barcelona, Spain, 
e-mail: jmllibre.fls.germanstrias@gencat.cat
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Zhu HD, Fan WJ, Zhao C, Wang S, Li YL, Jin ZC,  
Zhang ZW, Guo JH, Cheng HT, Zhang Q, Lu J, Zeng YY, 
Lv WF, Xu H, Shao HB, Xu WG, Zhao XY, Gu SZ, Lin HL, 
Zheng WH, Piao LZ, Song YS, Zhao JB, Wang YC,  
Hou ZG, Sun Y, Guan N, Huang M, Yang WZ, Ji JS,  
Teng GJ

Transarterial chemoembolization combined 
with camrelizumab and rivoceranib for  
unresectable hepatocellular carcinoma 
(CHANCE2005/CARES-005): A randomized 
phase II trial

Purpose: Transarterial chemoembolization (TACE) 
alone has shown limited efficacy in improving survival 
among patients with unresectable hepatocellular carci-
noma (HCC). This phase II trial compared TACE com-
bined with camrelizumab (anti-PD-1 antibody) and rivo-
ceranib (vascular endothelial growth factor receptor 2 
inhibitor) versus TACE in unresectable HCC.
Methods: Patients with unresectable HCC (Barcelona 
Clinic Liver Cancer stage A to C without extrahepatic 
metastases) and Child-Pugh class A liver function were 
randomly assigned (1:1), stratified by macrovascular  
invasion, previous tyrosine kinase inhibitor treatment, 
and number of previous TACE procedures, to receive 
TACE combined with camrelizumab (200 mg once 
every 3 weeks) and rivoceranib (250 mg once daily; 
TACE-C-R) or TACE alone. The primary end point was 
progression-free survival (PFS) per composite criteria 
(progression per Response Evaluation Criteria in Cancer 
of the Liver version 5, transient deterioration to Child-
Pugh class C, or TACE failure or refractoriness) in the 
intention-to-treat population.

Results: Between December 28, 2020, and October 29, 
2023, 200 patients were randomly assigned (100 in 
each group). Median PFS per composite criteria was 
significantly longer with TACE-C-R than with TACE 
(10.8 months [95% CI: 8.8–13.7] vs. 3.2 months [95% CI: 
2.4–4.2]; hazard ratio = 0.34 [95% CI: 0.24–0.50],  
p < 0.001). Grade ≥ 3 treatment-related adverse events 
occurred in 74.5% (70 of 94) of patients with TACE-C-R 
and 22.3% (23 of 103) of patients with TACE, with the 
most common being increased AST (29 [30.9%] and 13 
[12.6%]) and increased ALT (23 [24.5%] and 14 [13.6%]).

Conclusion: The addition of camrelizumab and rivo-
ceranib to TACE showed statistically significant im-
provement in PFS for patients with unresectable HCC, 
with a manageable safety profile. Follow-up for further 
overall survival analysis is ongoing.

G.-J. Teng, Center of Interventional Radiology and  
Vascular Surgery, Department of Radiology, Zhongda 
Hospital, Medical School, Southeast University,  
Nanjing, China, e-mail: gjteng@seu.edu.cn
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Alcohol and Toxicity

JHEP Rep. 2026;8(4):101769�

Govalan R, Hao S, Kenes MT, McSparron JI, Tapper EB

Safety and effectiveness of phenobarbital 
vs. benzodiazepines for severe alcohol  
withdrawal in alcohol-associated liver  
disease in the ICU

Background and aims: Severe alcohol withdrawal syn-
drome (SAWS) in patients with alcohol-associated liver 
disease (ALD) presents management challenges due  
to altered drug metabolism and increased toxicity. While 
benzodiazepines remain standard therapy, concerns 
about drug shortages, over-sedation, hepatic encepha-
lopathy, and respiratory depression have prompted  
interest in phenobarbital as an alternative.
Methods: We conducted a retrospective cohort study 
using the MIMIC-IV database (2008–2019) comparing 
phenobarbital and benzodiazepines in patients in the 
intensive care unit (ICU) with ALD and SAWS. Patients 
receiving either drug as the initial sedative were identi-
fied, and outcomes were analyzed using inverse proba-
bility of treatment weighting to balance baseline char-
acteristics. Outcomes included in-hospital mortality, 
need for mechanical ventilation, time on ventilator,  
ICU length of stay (LOS), and hospital LOS. Subgroup 
analyses compared phenobarbital with short-acting 
(lorazepam) and long-acting (diazepam, chlordiazep
oxide) benzodiazepines.
Results: Among 763 phenobarbital-treated and 2863 
benzodiazepine-treated patients, in-hospital mortality 
was similar (4.5% vs. 5%; odds ratio = 0.88, 95% CI: 
0.64–1.21). Phenobarbital was associated with reduced 
mechanical ventilation (32.7% vs. 39.3%; odds ratio = 
0.82, 95% CI: 0.74–0.91), and shorter ICU LOS (3.6 vs. 
4.1 days; p = 0.02) with comparable hospital LOS. When 
stratified by benzodiazepine type, benefits were driven 
by improved outcomes vs. short-acting benzodiazepines 
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(lower mortality, ventilation, and LOS). In patients with 
decompensated cirrhosis or MELD-Na > 14, phenobarbital 
demonstrated similar mortality (19% vs. 18.9%) and 
comparable ICU and ventilatory outcomes.

Conclusions: In this first large cohort of patients with 
severe liver disease, phenobarbital showed comparable 
mortality, respiratory, and ICU outcomes to benzo
diazepines in ALD patients with severe alcohol with-
drawal. These results support phenobarbital as a viable 
alternative in this high-risk population, warranting  
prospective trials to validate the findings.

E.B. Tapper, Division of Gastroenterology and  
Hepatology, University of Michigan, Ann Arbor, MI, 
USA, e-mail: etapper@med.umich.edu
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Once-weekly semaglutide versus placebo  
in patients with alcohol use disorder and 
comorbid obesity: A randomised, double-
blind, placebo-controlled trial

Background: Alcohol use disorder accounts for 5% of 
deaths worldwide annually, and there is an urgent need 
for new therapeutic interventions. Preclinical and initial 
human studies indicate that the GLP-1 receptor agonist 
semaglutide might reduce alcohol drinking. This study 
evaluated the efficacy of semaglutide once-weekly in 
treatment-seeking patients with alcohol use disorder 
and comorbid obesity.
Methods: In a 26-week, single-centre, randomised,  
double-blinded, placebo-controlled trial, treatment-
seeking participants with moderate to severe alcohol 
use disorder and comorbid obesity were assigned (1:1) 
to receive once-weekly semaglutide (2.4 mg subcu
taneously) or placebo (saline subcutaneously), in addi-
tion to standard cognitive behavioural therapy. The pri-
mary endpoint was a reduction in the number of heavy 
drinking days assessed after 26 weeks of intervention, 
analysed with an ANCOVA model. Analysis adhered to 
the intention-to-treat principle, and missing outcome 
data were addressed using multiple imputations. Safety 
was assessed in all treated patients.
Findings: From June 10, 2023, to February 4, 2025,  
108 participants (53 women and 55 men) were enrolled, 
with 54 participants in each of the semaglutide and 
placebo treatment groups, and all were included in the 
data analysis. Overall, 88 participants (81%) completed 
the full intervention. Semaglutide was associated with  
a reduction in heavy drinking days (-41.1 percentage 
points from baseline, 95% CI: -48.7 to -33.5) compared 
with placebo (-26.4, -34.1 to -18.6; estimated treat-
ment difference -13.7 percentage points, -22.0 to -5.4; 
p = 0.0015), and had substantial effects on multiple 
secondary alcohol-related and somatic outcomes.  
Adverse events were transient, generally mild to  
moderate gastrointestinal effects, and occurred more 
frequently in the semaglutide group.

Interpretation: Semaglutide showed robust therapeutic 
effects in treatment-seeking participants with obesity 
and alcohol use disorder and this trial supports previous 
preclinical and clinical findings suggesting GLP-1  
receptor agonists as a potential novel treatment target 
for alcohol use disorder.

A. Fink-Jensen, Mental Health Centre Copenhagen,  
Copenhagen University Hospital-Bispebjerg  
and Frederiksberg, Copenhagen, Denmark,  
e-mail: anders.fink-jensen@regionh.dk
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The MetALD-ALD prediction index:  
A phosphatidylethanol-driven biomarker 
panel for identifying individuals with stea-
totic liver disease and excessive alcohol use

Background and aims: Phosphatidylethanol (PEth)  
is a direct, objective alcohol biomarker for detecting 
excessive alcohol use in steatotic liver disease, including 
metabolic dysfunction and alcohol-associated liver  
disease (MetALD) and alcohol-associated liver disease 
(ALD). However, its use in routine clinical practice may 
be limited by cost and accessibility. This study aimed  
to develop a novel, accurate, and scalable indirect alcohol 
biomarker panel to screen for MetALD-ALD in general 
population settings.
Methods: The derivation cohort consisted of 503 com-
munity-dwelling adults with overweight/obesity and 
steatotic liver disease residing in Southern California, 
all of whom prospectively underwent magnetic reso-
nance imaging/magnetic resonance elastography  
assessment and PEth testing. The optimal predictive 
model was developed using bidirectional stepwise 
logistic regression and internally validated using 2000 
bootstrap samples. The outcome was the presence  
of MetALD-ALD, defined by incorporating PEth. Model 
performance was evaluated using area under the receiver 
operating characteristic curve (AUROC). External vali-
dation was conducted in an independent, population-
based Swedish cohort of 1777 individuals with available 
PEth measurements.
Results: In the derivation cohort, the mean (standard 
deviation) age and body mass index were 51 (13) years 
and 32.9 (5.8) kg/m2, respectively. The final predictive 
model, termed the MetALD-ALD Prediction Index (MAPI), 
included sex, mean corpuscular volume, gamma-glu-
tamyltransferase, high-density lipoprotein cholesterol, 
and hemoglobin A1c. MAPI demonstrated good per-
formance in both derivation and validation cohorts 
(AUROC, 0.76 and 0.75, respectively). MAPI was the 
top-performing model among all commonly used  
indirect alcohol biomarkers, based on AUROC.

Conclusions: MAPI is a novel, accurate, and scalable 
biomarker panel for detecting MetALD-ALD. MAPI may 
guide confirmatory PEth testing in clinical practice and 
be leveraged in observational cohort studies lacking 
PEth measurements, as well as in clinical trials.
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Binge drinking, metabolic dysfunction,  
and the spectrum of steatotic liver disease 
in the USA: A cross-sectional and longi
tudinal analysis

Background: Underreporting of alcohol intake can  
misclassify individuals with significant alcohol exposure 
as having metabolic dysfunction-associated steatotic 
liver disease (MASLD) instead of metabolic dysfunction-
associated alcohol-related liver disease (MetALD) or  
alcohol-related liver disease (ALD). Such misclassifica-
tion obscures the true burden of alcohol-related liver 
disease, biases mortality estimates, and misguides pub-
lic health priorities. This study assessed how correcting 
for alcohol underreporting influences prevalence and 
premature mortality estimates across the steatotic liver 
disease spectrum.
Methods: We did a cross-sectional and longitudinal 
analysis using US National Health and Nutrition Exami-
nation Survey (NHANES) data from 1988 to 2023. 
Adults aged 20 years or older who completed both the 
interview and examination components and had suffi-
cient data to define steatotic liver disease and alcohol 
consumption (obtained via self-report) were included. 
To investigate prevalence trends, we analysed repeated 
cross-sectional NHANES cycles from 1988 to 2023. For 
mortality analyses, we analysed data from participants 
from NHANES cycles with linkage to the national death 
index, NHANES III (1988–1994), and NHANES 1999–2014. 
Alcohol intake was corrected for sex-specific and fre-
quency-specific underreporting and calibrated to national 
per-capita ethanol consumption. Binge drinking was 
defined as consuming five or more drinks on a single 
occasion at least once in the past year. Steatotic liver 
disease was defined using ultrasound, the US Fatty Liver 
Index, or vibration-controlled transient elastography, 
depending on availability in each survey cycle. We used 
Cox proportional hazards models to estimate adjusted 
hazard ratios (HRs) for premature mortality (≤ 75 years 
for men and ≤ 80 years for women). Population attrib-
utable fractions were derived from adjusted HRs and 
exposure prevalence.
Findings: Among 41,100 adults, adjusted prevalence  
increased between 1988–1990 and 2021–2023 from 
12.69% (95% CI: 11.38–13.99) to 28.16% (26.07–30.25)  
for MASLD, 1.62% (1.22–2.02) to 4.10% (3.38–4.82) for 
MetALD, and 2.28% (1.57–3.00) to 4.59% (3.94–5.25) 
for ALD (p < 0.0001 for MASLD, p < 0.0001 for MetALD, 
and p < 0.0001 for ALD). In 2021–2023, uncorrected 
prevalence was 1.65% (1.19–2.11) for ALD and 2.14% 
(1.69–2.59) for MetALD, indicating substantial under

reporting of alcohol use. With 410,293 person-years of 
follow-up, premature mortality rates were highest in 
ALD (14.91 per 1000 person-years; HR = 2.21 [95% CI: 
1.45–3.37]; p = 0.0002), followed by MetALD (8.74 per 
1000 person-years; HR = 1.45 [1.03–2.04]; p = 0.031) 
and MASLD (7.86; HR = 1.39 [1.10–1.76]; p = 0.0062) 
compared with abstainers without steatotic liver disease 
(4.76 per 1000 person-years). Type 2 diabetes was the 
strongest metabolic predictor of MASLD premature 
mortality (population attributable fraction between 
13.25% [95% CI: 3.74–24.32] and 44.80% [20.43–66.63]) 
and binge drinking was the dominant driver in MetALD 
(20.98% [6.27–39.63]) and ALD (92.85% [73.74–98.07]). 
The greatest mortality risks were among those with 
binge drinking coexisting with type 2 diabetes or hyper-
tension.

Interpretation: Adjusting for alcohol underreporting 
reveals a higher burden of ALD and MetALD than was 
previously recognised. Type 2 diabetes and binge 
drinking were leading mortality risk factors. These 
findings underscore the urgent need for targeted pub-
lic health and clinical interventions, which should  
include systematic screening for alcohol consumption, 
particularly binge drinking, as well as comprehensive 
assessment of cardiometabolic risk factors. Additionally, 
educational initiatives are needed to increase aware-
ness of the synergistic and potentially deleterious  
interaction between alcohol use and type 2 diabetes  
in accelerating liver disease progression and worsening 
liver-related outcomes.

Z.M. Younossi, The Global NASH/MASH Council,  
Washington, DC, USA, e-mail: zobair.younossi@cldq.org
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The following study demonstrates that combining 
phosphatidylethanol with noninvasive fibrosis tests 
substantially improves prognostic risk stratification  
in alcohol-related liver disease. n
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Prognostic performance of phosphatidyl
ethanol with noninvasive liver fibrosis tests 
in alcohol-related liver disease

Background and aims: Alcohol is a key driver of liver-
related mortality, and phosphatidylethanol (PEth) is a 
direct biomarker of alcohol intake. We investigated the 
prognostic performance of PEth with noninvasive liver 
fibrosis tests (NITs) for predicting hepatic decompen-
sation in an alcohol-related liver disease (ALD) at-risk 
population.
Methods: Prospective cohort study with 411 at risk of 
ALD without prior known chronic liver disease of whom 
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162 had a follow-up PEth. PEth was measured from 
whole blood by liquid chromatography-mass spectro
metry. PEth, self-reported alcohol intake, and 3 NITs: 
enhanced liver fibrosis (ELF) test, an algorithm incorpo-
rating PRO-C3 (ADAPT), and transient elastography 
(TE) were assessed at baseline. By review of medical 
records, participants were followed for up to 5 years 
for hepatic decompensation.
Results: Baseline PEth was 338 ng/mL (interquartile 
range [IQR], 32–921 ng/mL) and median time to follow-
up PEth was 26 months (IQR, 17–33). Baseline PEth was 
associated with decompensation (subdistribution hazard 
ratio [sHR] per 100 ng/mL, 1.04; 95% confidence interval 
[CI]: 1.01–1.06), independently of NITs. Liver fibrosis 
NITs were the strongest individual predictors, but PEth 
added incremental 6-month prognostic value. Discrimi-
natory accuracy of PEth declined with an area under 
the curve of 0.77 at 6 months to 0.62 at 2 years, whereas 
fibrosis-based NITs maintained an area under the curve 
of ~0.90. Of those with a follow-up PEth, 79 (49%)  
had increased PEth levels compared with baseline, and 
83 (51%) had stable or lowered PEth. An increased  
follow-up PEth was significantly associated with a higher 
risk of subsequent hepatic decompensation (sHR = 4.92; 
95% CI: 1.09–22.34; p = 0.039).

Conclusions: PEth predicts hepatic decompensation 
independently of fibrosis-based NITs in individuals  
at risk of ALD. Although its prognostic performance 
declines rapidly, repeated PEth measurements maintain 
prognostic discrimination.

M. Israelsen, FLASH Centre for Liver Research,  
Department of Gastroenterology and Hepatology, 
Odense University Hospital, Odense, Denmark,  
e-mail: mads.israelsen@rsyd.dk
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Alcohol-related Liver Disease
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Christodoulides C, Davey Smith G, Ray D, Lohoff FW

Genetic evidence that FGF21 signaling  
reduces problematic alcohol use and  
alcohol-related liver disease

Background and aims: Fibroblast growth factor 21 
(FGF21) analogs are in development for metabolic  
dysfunction-associated steatotic liver disease (MASLD), 
but their impact on problematic alcohol use (PAU),  
alcohol use disorder, binge drinking, and alcohol-related 
liver disease (ALD) is unknown.
Methods: We leveraged genome-wide association study 
data from the UK Biobank, FinnGen, Million Veterans 
Program, and GenomALC for PAU, alcohol use disorder, 
binge drinking, weekly drinks, and ALD. Our four-tier 
evaluation included: (1) multivariable Mendelian ran
domization (MR) and mediation with circulating FGF21 
levels; (2) comparative MR of MASLD and ALD targets 
(PNPLA3, TM6SF2, HSD17B13) using liver fat and  

expression instruments; (3) receptor-focused MR of 
β-Klotho (KLB) and FGFR1/2/3 incorporating brain- 
region expression; and (4) a phenome-wide MR across 
1022 traits to assess safety.
Results: Genetically higher FGF21 protein levels were 
associated with lower PAU (β = -0.097, 95% CI: -0.135 
to -0.059, p = 6.13 × 10-7), fewer binge episodes, reduced 
drinking, and lower ALD risk (odds ratio [OR] = 0.79, 
95% CI: 0.638-0.987, p = 0.038). Multivariable MR and 
mediation attributed these effects entirely to behavioral 
pathways (reduced drinking, improved diet) and in-
creased basal metabolic rate. In comparative MR, FGF21 
– unlike PNPLA3, or HSD17B13 – reduced alcohol out-
comes: a 1-SD rise in hepatic FGF21 expression reduced 
PAU (β = -0.245, 95% CI: -0.409 to -0.082, p = 0.003) 
and ALD (OR = 0.54, 95% CI: 0.417–0.697, p = 2.44×10-6) 
risk. Receptor analyses implicated hippocampal FGFR3 
(OR = 0.909, 95% CI: 0.876–0.943, p = 4.28 × 10-7) and 
basal ganglia KLB expression, supporting a liver-brain 
axis. Phenome-wide MR uncovered 28 Bonferroni-signifi-
cant protective associations with higher FGF21 (e.g. gout). 
Hepatic FGF21 expression showed fewer on-target  
liabilities than HSD17B13 or PNPLA3.

Conclusions: Human genetic evidence indicates that 
FGF21 analogs mitigate hazardous drinking and ALD 
via both behavioral and metabolic pathways. These 
findings distinguish FGF21 from other MASLD targets 
and highlight its potential for precision treatment  
of alcohol-related disorders.

F.W. Lohoff, Section on Clinical Genomics and  
Experimental Therapeutics, National Institute on  
Alcohol Abuse and Alcoholism (NIAAA),  
National Institutes of Health, Bethesda, MD, USA, 
e-mail: falk.lohoff@nih.gov
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Distinctive hemodynamic phenotype in  
Fontan-type circulation patients with distal 
esophageal varices

Background and aims: Esophageal varices (EV) are 
common in adults with Fontan-type circulation and 
may arise via distinct hemodynamic mechanisms  
depending on their anatomic location. We aimed to  
determine the prevalence, anatomical distribution,  
and hemodynamic correlates of EV in this population.
Approach and results: In this prospective cohort study, 
114 consecutive adults with Fontan-type circulation  
underwent combined hepatic and cardiac catheteriza-
tion, esophagogastroduodenoscopy, and liver biopsy. 
Patients were classified by endoscopic findings into 
those with and without EV, and the EV cohort was further 
stratified by location (proximal or distal). EV were present 
in 36.8% (95% CI: 27.9–45.8%), including 28.9% with 
distal EV and 17.5% with proximal EV. Over a median 
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follow-up of 48.9 months (IQR, 27.1–85.5), only one 
variceal bleeding event occurred. Patients with distal 
EV exhibited the highest cardiac index and pulmonary, 
systemic and hepatic venous pressures, as well as the 
lowest systemic vascular resistance (all p < 0.01). Severe 
hepatic fibrosis was more frequent in this group (87.9%) 
than in patients without EV (33.8%) or those with prox-
imal EV (25.0%). Non-invasive fibrosis markers (liver 
stiffness, FIB-4, Forns index, FonLiver risk score)  
were significantly elevated in patients with distal EV 
(all p < 0.05), despite similar biochemical profiles.

Conclusions: Distal EVs are frequent and characterize 
a distinct hemodynamic phenotype, featuring elevated 
Fontan pathway pressures, severe hepatic fibrosis, 
portal hypertension, and a hyperdynamic circulatory 
state.

A. Albillos, Department of Gastroenterology and  
Hepatology, Hospital Universitario Ramón y Cajal,  
IRYCIS, CIBERehd, Universidad de Alcalá, Madrid, 
Spain, e-mail: agustin.albillos@uah.es

DOI: 10.1097/hep.0000000000001472 n

Clin Gastroenterol Hepatol. 2026;24(5):1375-1383

Terbah R, Koshy AN, Majumdar A, Vaz K, Testro A,  
Sinclair M

Long-term continuous terlipressin infusion 
improves cardiac reserve in patients with 
decompensated cirrhosis

Background and aims: Cardiac dysfunction is a key  
factor in the pathogenesis of hepatorenal syndrome, 
for which terlipressin is the recommended first-line 
treatment. This study investigates whether long-term 
terlipressin can ameliorate the subclinical cardiac  
dysfunction observed in decompensated cirrhosis.
Methods: Twenty-two patients with decompensated 
cirrhosis and ascites enrolled in a prospective study  
of home continuous terlipressin infusion were included. 
Cardiac function was assessed using dobutamine stress 
echocardiogram before and after 12 weeks of terlipressin. 
The primary outcome was the impact of terlipressin  
on cardiac reserve, the change in cardiac output (CO) 
in response to stress.
Results: The median age was 61 years (interquartile 
range, 56–64 years), the median Model for End-Stage 
Liver Disease score was 15 (interquartile range, 12.3–17.0), 
and 72.7% were male. The increase in CO in response to 
low-dose dobutamine was significantly higher following 
terlipressin (↑4.0 L/min [↑57.8%]) as compared with 
baseline (↑1.8 L/min [21.3%]) (p = 0.0001). The propor-
tion of patients with impaired cardiac reserve (defined 
by ΔCO < 25% after low-dose dobutamine) reduced 
from 81.8% at baseline to 40.9% after terlipressin,  
(p = 0.02), driven primarily by improvement in inotropic 
function. Resting CO decreased significantly after terli-
pressin from 8.9 ± 2.2 L/min to 7.2 ± 1.8 L/min (normal 
range 5–6 L/min) (p < 0.001), due to a decrease in 
stroke volume from 108 to 86 mL/beat (p = 0.006).

Conclusions: Long-term continuous terlipressin infusion 
resulted in a significant increase in cardiac reserve  
and attenuation of the hyperdynamic state usually  

observed in decompensated cirrhosis. These data  
provide important mechanistic insight into the patho-
genesis and reversibility of cardiac dysfunction in cir-
rhosis. Future studies are required to evaluate whether 
long-term terlipressin can prevent hepatic decompen-
sating events such as hepatorenal syndrome in high-
risk individuals.

M. Sinclair, Victorian Liver Transplant Unit, Heidelberg, 
VIC, Australia, e-mail: marie.sinclair@austin.org.au
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Can terlipressin treat cirrhotic  
cardiomyopathy?

Terlipressin is a vasopressin analogue that acts as a potent 
splanchnic vasoconstrictor. By reducing blood flow to 
the portal venous system, it lowers portal pressure and 
thereby reduces portal hypertension. Terlipressin is 
therefore indicated for the treatment of acute variceal 
bleeding and hepatorenal syndrome (HRS). By redi-
recting blood volume into the systemic circulation,  
terlipressin increases systemic blood pressure. Whether 
terlipressin can improve cirrhotic cardiomyopathy, 
which is increasingly recognized as an essential trigger 
factor for decompensated liver cirrhosis, remains unclear. 
However, some study data suggest this may be the case, 
as additional cardiocirculatory effects are observed 
alongside the increase in blood pressure, such as a  
decrease in renin levels as well as an increase in preload 
and, in particular, left ventricular afterload.
In 2024, the Australian research group led by Ryma 
Terbah and Marie Sinclair published a prospective  
observational study in Hepatology (DOI: 10.1097/
HEP.0000000000000820) showing that patients with 
sarcopenic cirrhosis who received continuous terlipressin 
infusion experienced reductions in ascites and improve-
ments in sarcopenia. Apart from blood pressure measure-
ments, however, no cardiac and circulatory parameters 
were reported in that publication. Data from the same 
study examining changes in cardiac function have now 
been published.
In the presented cohort of 22 patients, a 12-week con-
tinuous infusion of terlipressin (3.4 mg/24 hours) was 
administered, and cardiac function was assessed using 
dobutamine stress echocardiography at baseline and 
end of the study. The study intervention led to a marked 
reduction in the proportion of patients with impaired 
cardiac reserve, from 59.2% to 18.2% (p < 0.02). This was 
attributed to improved cardiac contractility and increased 
stroke volume. Mean arterial pressure and systemic  
vascular resistance increased.
The study results are not entirely surprising, as the  
systemic and cardiac effects of terlipressin have been 
known since the 1980s (Merkel C et al. DOI: 10.1007/
BF01535785). Previous studies on the use of terlipressin 
in patients with liver cirrhosis primarily focused on its 
short-term effects on cardiac parameters. What may 
be new, however, is the insight that cirrhotic cardiomyo-
pathy and the associated impairment in cardiac reserve 
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exert such a major influence on decompensation events 
and especially on hepatorenal syndrome—acute kidney 
injury (HRS-AKI). This opens up the possibility for new 
therapeutic approaches, which have so far been very 
limited, particularly in HRS-AKI.
Will continuous terlipressin infusion soon appear in liver 
cirrhosis treatment guidelines? And is such an approach 
logistically feasible? For some patients with liver cirrhosis, 
it may be difficult to imagine, although PICC catheters 
and medication pumps are now part of everyday life 
for many patient groups. The Australian research group 
has shown us that continuous terlipressin infusion is 
feasible from a logistical standpoint and can produce 
clinically meaningful effects. However, the results need 
to be confirmed in larger cohorts. In addition, issues 
such as the indication (HRS-AKI?) and a possible  
treatment duration (long-term therapy?) still need  
to be defined. n

General Hepatology

EDITORS’ CHOICE�

This large multinational European cohort study provides 
one of the most comprehensive population-based  
assessments of liver fibrosis prevalence and associated 
risk factors to date, highlighting the substantial  
hidden burden of chronic liver disease in the general 
population. n
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Prevalence of liver fibrosis in the general 
population (the LiverScreen project):  
A multinational European cohort study

Background: Small scale, single-country studies suggest 
that undiagnosed liver fibrosis is prevalent in the general 
population; however, its true burden and main risk  
factors remain unclear. We aimed to assess the preva-
lence of undiagnosed liver fibrosis and its relationship 
with metabolic factors or alcohol consumption in  

a large prospective population-based multinational  
cohort study.
Methods: We enrolled individuals from the general 
population who were aged 40 years and older across 
35 sites, including primary health centres and screening 
units, and their 16 affiliated tertiary hospitals in nine  
European countries. Liver fibrosis was estimated using 
the liver stiffness measurement (LSM) by vibration- 
controlled transient elastography (VCTE). A positive 
test was defined as an LSM of 8 kPa and greater or  
an alanine aminotransferase concentration of at least 
1.5 the upper limit of normal, or a combination of both. 
Individuals with at least one criterion were referred  
for hepatology consultation to confirm chronic liver 
disease with fibrosis. The primary outcome was the 
prevalence of LSM of 8 kPa and greater.
Findings: We enrolled 30,199 individuals (mean age  
58 years; 57% [17,203 of 30,199] women, 89% [24,440 
of 27,481] White) from nine European countries. Meta-
bolic factors were present in 70% (21,084 of 30,024) of 
participants, and 59% (15,107 of 25,488) of participants 
reported alcohol use, with 6.1% (1771 of 29,081) of par-
ticipants reporting harmful consumption. The positive 
screening rate was 6.9% with a prevalence of 4.6% with 
an LSM of 8 kPa and greater. Elevated LSM was strong-
ly associated with obesity, type 2 diabetes, and harmful 
alcohol use. Of the participants referred, 61% (1491 of 
2457) completed a hepatology evaluation, and chronic 
liver disease with fibrosis was confirmed in 32% (477  
of 1491) of participants, yielding an overall estimated 
prevalence of 1.6% (477 of 30,199). Steatotic liver disease 
accounted for 93% (443 of 477) of cases.

Interpretation: Undiagnosed liver fibrosis is common 
in the general population in Europe and is primarily 
driven by metabolic factors and alcohol consumption. 
Early detection is pivotal as it could allow personalised 
interventions that can prevent progression to cirrhosis 
and complications.

I. Graupera, Liver Unit, Hospital Clínic of Barcelona,  
Barcelona, Spain, e-mail: igraupe@clinic.cat
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Diagnostic yield of whole exome sequencing 
in adult-onset cholestatic liver disease

Background and aims: Cholestatic liver diseases are  
a heterogeneous group of conditions that can remain 
unexplained despite a comprehensive diagnostic assess-
ment. Genetic disorders may underlie many of these 
unexplained adult-onset cholestasis cases. However, 
genetic testing in adults has been focused on genes 
linked to progressive familial intrahepatic cholestasis 
(PFIC). This study evaluated the diagnostic utility of 
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whole exome sequencing (WES) by targeting a broader 
set of genes beyond PFIC genes.
Methods: Adults with unexplained cholestatic liver dis-
ease from one tertiary center underwent WES. Patho-
genic and rare damaging variants in candidate choles-
tatic and liver disease genes were prioritized, and 
genotype-phenotype correlations were conducted.
Results: Twenty-one patients with three distinct  
cholestatic phenotypes (recurrent lithiasis, intrahepatic 
cholestasis, and primary sclerosing cholangitis with  
unusual features) were included. WES yielded a genetic 
diagnosis of inherited cholestatic or liver disorder  
mimicking the cholestatic phenotype in 5 cases (23.8%). 
ABCB4 was the causative gene in 2 cases (40.0%), 
whereas genes outside the PFIC spectrum (ABCC2, 
PPOX, APOB) accounted for the other 3 (60.0%).

Conclusions: This study highlights the value of WES in 
the diagnostic workup of adult-onset cholestatic liver 
disease and expands our understanding of its genetic 
landscape, paving the way for larger-scale studies.
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Characterization of ferroportin disease  
and SLC40A1-related hemochromatosis – 
Results from the EASL non-HFE registry

Background and aims: Pathogenic variants in the cellular 
iron exporter ferroportin (SLC40A1) cause hepatic and 
splenic iron overload. Low to normal transferrin satura-
tion (TSAT) and iron accumulation in Kupffer cells with 
high splenic iron distinguish ferroportin disease (FD) 
from SLC40A1-related hemochromatosis (SLC40A1-HC), 
which are both caused by variants in SLC40A1. The aim 
of our study was to describe pathogenic mutations  
in SLC40A1, phenotypic variability in affected patients 
and compare outcomes with HFE-related hemochro-
matosis (HFE-HC).
Methods: The international EASL non-HFE hemochro-
matosis patient registry prospectively collected clinical, 
radiological, biochemical, and genetic data for 95 patients 
with SLC40A1 variants from six centers. Additionally, 
363 patients were identified by a systematic literature 
review. As a comparator, 603 patients diagnosed with 
HFE-HC were included.
Results: The FD phenotype presented in 65.5% of  
affected individuals. Patients with FD were younger at 
diagnosis and more often female than those with  
SLC40A1-HC. SLC40A1 variants were associated with 
higher hepatic and splenic iron concentrations com-
pared to the HFE-HC group. Variability in phenotypic 
presentation was high among patients with SLC40A1 
variants, and a genotype-to-phenotype correlation 

could only explain a small proportion of this variation. 
Variants that directly affect the metal binding site in 
ferroportin more likely presented with high TSAT. Patients 
with the SLC40A1-HC phenotype (TSAT > 45%) had  
a higher risk of fibrosis. Life expectancy was similar  
between patients with SLC40A1 variants and matched 
patients with HFE-HC. Most individuals with SLC40A1 
variants (73.2%) received regular phlebotomies, which 
were not associated with differences in life expectancy.

Conclusions: Mutations in SLC40A1 cause a highly  
variable disease spectrum with hepatic and splenic 
iron overload. Fibrosis risk is higher in patients with  
elevated TSAT.
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A gut-restricted liver X receptor agonist 
ameliorates liver injury in experimental 
short bowel syndrome

Background and aims: Short bowel syndrome (SBS) 
arises from the surgical removal of extensive portions of 
the small intestine and is associated with high morbidi-
ty, including intestinal failure-associated liver disease 
(IFALD). Earlier studies revealed that orally administered 
systemic liver X receptor (LXR) agonist suppresses  
IFALD in mice and implicated intestinally derived high-
density lipoprotein (HDL) in liver protection. Here we 
aimed to move away from the use of systemic LXR  
agonists because they have failed in clinical trials due 
to hepatic steatosis and hyperlipidemia, to determine  
if a gut-restricted LXR agonist could provide hepato-
protection in SBS.
Methods: We synthesized and characterized WUSTL0717, 
an amide analog of GW3965, as a putative gut-restricted 
LXR agonist, and evaluated its potential to improve the 
outcomes in a preclinical mouse model of SBS.
Results: WUSTL0717 exhibited exceptional intestinal  
retention in pharmacokinetic analyses and activated 
LXR target genes in the small intestine but not the liver. 
Whereas small bowel resection lowered many lipid  
metabolites in portal venous plasma, WUSTL0717 treat-
ment increased portal venous Apolipoprotein A1 (ApoA1), 
the core protein of HDL, and spared portal venous 
phospholipids known to be enriched on HDL. Accord-
ingly, intestinal ApoA1 deficiency exacerbated IFALD, 
and in wild-type mice, portal venous ApoA1 and phospho-
lipids inversely correlated with hepatic collagen accumu-
lation. In addition, WUSTL0717 improved nutrient absorp-
tion and promoted body weight restoration in SBS.

Conclusions: These data underscore the potential  
of gut-restricted LXR agonists to preserve metabolic 
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health in the context of SBS. By acting locally in the 
intestine, WUSTL0717 positively mitigates profibrotic 
liver injury while avoiding systemic availability.
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EDITORS’ CHOICE�

This phase I/IIa trial demonstrates that infusion of  
donor-derived regulatory dendritic cells may represent 
an innovative strategy to enable early minimization  
of immunosuppression after liver transplantation in  
a selected cohort of recipients. n
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Donor-derived regulatory dendritic cell  
infusion and early immunosuppressive  
drug withdrawal in living-donor liver  
transplantation: A phase I/IIa trial

Operational tolerance (OT) following complete immuno-
suppression withdrawal (ISW) is rare (~ 13%) in eligible 
adult liver transplant recipients when initiated 1–2-years 
post-transplant. Regulatory dendritic cells (DCregs) 
promote transplant tolerance in pre-clinical models and 
attenuate immune effector cells in humans. Here, we 
completed a first-in-human phase I/IIa trial (2-year  
recruitment; 5 ± 0.5 years follow-up) to evaluate the 
feasibility, safety and preliminary efficacy of pre-emp-
tive donor-derived DCreg (ddDCreg) infusion 7-days 
pre-transplant in 15 prospective living-donor liver  
recipients. Two patients were excluded from analysis 
for reasons unrelated to the study. ISW began one  
year post-transplant in candidates with a quiescent/
permissive protocol biopsy. ddDCreg infusions were 
safe, reproducible, and well-tolerated. One-year post-
transplant, 8/13 patients were eligible for ISW, 4 achieved 
complete ISW, 3 remained off all immunosuppression 
for > 1 year. These 3 remained drug-free for 3.0 ± 0.17-years, 
reflecting a 37.5% OT rate in ISW-eligible recipients. 
Given the exploratory nature of this trial, additional 
studies to evaluate efficacy are needed.

A.W. Thomson, Thomas E. Starzl Transplantation  
Institute, Department of Surgery, University  
of Pittsburgh School of Medicine, Pittsburgh, PA,  
USA, e-mail: thomsonaw@upmc.edu
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Cell. 2026;189(9):2714-2730.e20

Rispal J, Garcia JR, Palikuqi B, Vegesna M, Vaka D,  
Kang SW, Trentesaux C, Du J, Realini NR, Spencer PN, 
Gardner JM, Hausmann A, Kattah MG, Lau KS,  
Boffelli D, Klein OD

Microbiome-produced nicotinic acid  
controls colon regional identity and injury 
susceptibility

The regionalized structure of the intestinal epithelium is 
critical for its function, and the risk for certain diseases 
has a regional bias. However, how regionalization is  
established and how it influences disease susceptibility 
remain poorly understood. Here, we investigated the 
role of the gut microbiome—the regionalized community 
of microorganisms in the intestinal lumen—in promoting 
regionalization of the colon. We found that the proximo-
distal identity of colonocytes along the organ’s length 
is disrupted in mice lacking a microbiome and that  
the proximal colonic microbiome produces high levels  
of nicotinic acid, which induces Pparα expression to  
establish proximal colonocyte identity. Furthermore,  
we report that microbiome-driven proximal identity 
confers protection against tissue injury in the mouse. 
Finally, we determined that the human colon is region-
alized and loses its proximal identity during certain  
disease states.

O.D. Klein, Department of Pediatrics, Cedars-Sinai 
Guerin Children’s, Los Angeles, CA, USA,  
e-mail: ophir.klein@csmc.edu

DOI: 10.1016/j.cell.2026.02.007 n

Nat Med. 2026;32(4):1351-1361

Baldanzi G, Larsson A, Sayols-Baixeras S, Dekkers KF, 
Hammar U, Nguyen D, Graells T, Ahmad S,  
Gazolla Volpiano C, Meric G, Järhult JD, Tängdén T, 
Ludvigsson JF, Lind L, Sundström J, Michaëlsson K, 
Ärnlöv J, Kennedy B, Orho-Melander M, Fall T

Antibiotic use and gut microbiome  
composition links from individual-level  
prescription data of 14,979 individuals

Disruptions in gut microbiome are implicated in cardio-
metabolic disorders and other health outcomes. Anti
biotics are known gut microbiome disruptors, but their 
long-term consequences remain underexplored. Here 

we combined individual-level data from the Swedish 
Prescribed Drug Register with fecal metagenomes of 
14,979 adults to examine the association between oral 
antibiotic use over 8 years and gut microbiome. In multi-
variable confounder-adjusted regression models, anti-
biotic use < 1 year before fecal sampling was associated 
with the greatest reduction in species diversity, but  
significant associations were also observed for use 1–4 
and 4–8 years earlier. Clindamycin, fluoroquinolones 
and flucloxacillin accounted for most of the associations 
with the abundance of individual species. Use of these 
antibiotics 4–8 years earlier was associated with altered 
abundance of 10–15% of the species studied; penicillin V, 
extended-spectrum penicillins and nitrofurantoin were 
associated with only a few species. Similar results were 
found comparing one antibiotic course 4–8 years before 
sampling versus none in the past 8 years. These findings 
indicate that antibiotics may have long-lasting con
sequences for the gut microbiome.

T. Fall, Molecular Epidemiology, Department of Medical 
Sciences, Uppsala University, Uppsala, Sweden,  
e-mail: tove.fall@medsci.uu.se

DOI: 10.1038/s41591-026-04284-y n
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Nature. 2026;653(8116):1148-1157

Yakubovsky O, Bahar Halpern K, Shir S, Novoselsky R, 
Afriat A, Egozi A, Barkai T, Harnik Y, Hoefflin R,  
Korem Kohanim Y, Golani O, Goliand I, Addadi Y,  
Kedmi M, Keren-Shaul H, Fellus-Alyagor L, Prichislov L, 
Hirsch D, Mayer C, Pery R, Pencovich N, Taner T,  
Nachmany I, Itzkovitz S

A spatial atlas of the healthy human liver 
from live donors

Reconstructing gene expression atlases for human  
tissues is challenging due to limited access to healthy 
samples from live individuals. Neurologically deceased 
donors often show ischaemic changes, and tissues near 
diseased regions may have altered gene expression. 
The liver, with its unique regenerative capacity, allows 
analysis from live healthy donors. Here, using spatial 
transcriptomics (Visium, Visium HD, multiplexed error-
robust fluorescence in situ hybridization (MERFISH) 
and PhenoCycler imaging) and single-nucleus RNA  
sequencing, we analysed 16 liver samples: 8 from young 
live healthy donors and 8 from individuals with liver  
pathology, sampling ‘adjacent normal’ tissue. Livers from 
live healthy donors displayed significant gene expres-
sion differences compared with the adjacent normal 
tissues from individuals with liver pathology. Hepato-
cytes and non-parenchymal cells exhibited marked  
zonation along the porto-central axis of the liver lobules, 
with key functions being pericentrally shifted compared 
to mice and other mammals. Our atlas identified dynamic 
programmes in early steatotic hepatocytes, including  
a decline in nuclear-encoded mitochondrial proteins 
and a compensatory increase in mitochondria-encoded 
transcripts. This study presents a spatial gene expres-
sion reference for the healthy human liver and insights 
into hepatocyte changes in early steatosis.
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Prof. Dr. Dr. Bertram Bengsch

The new benchmark: A spatially resolved  
atlas of the healthy human liver

Recent advances in high-resolution analytical methods, 
particularly in the fields of spatial transcriptomic and 
proteomic analyses have enabled comprehensive multi-
omic analyses of human tissues and substantially  
advanced our understanding of the pathophysiology  
of liver diseases (for a recent review, see Suo et al., 
DOI: 10.1136/gutjnl-2024-332105). However, a limitation 
exists when comparing pathological changes in disease 
to the “healthy” liver, as the availability of fully healthy 
human liver samples is limited for obvious ethical reasons. 
The commonly used control tissues in many studies are 
derived from deceased donors or surgical specimens 
from tumor resections, in which macroscopically “normal” 
appearing regions are selected; however, these tissues 
often exhibit postmortem or disease-related changes 
upon closer analysis. In the present study, the research 
group led by S. Itzkovitz elegantly resolved this difficulty 
by performing spatially resolved multi-omic analyses  
of samples obtained from healthy liver donors during 
living donor liver transplant (LDLT). Eight liver tissue 
samples from healthy donors were analyzed using  
spatially resolved transcriptomics and high-multiplex 
imaging, complemented by RNA sequencing of isolated 
cell nuclei. The results were compared with those ob-
tained from macroscopically “healthy” tissue resected 
from tumor patients, as well as with liver tissue from 
various animal species. Some expected differences were 
observed. For example, the livers from living donors  
examined in the study exhibited significantly different 
transcriptome profiles from resection specimens of 
macroscopically normal liver tissue from cancer patients. 
However, it should be noted that the resection speci-
mens from cancer patients were obtained from a highly 
heterogeneous group of older patients, some of whom 
had received prior chemotherapy, among other relevant 
differences. A better-matched control group would 
have been desirable here. Nevertheless, the comparison 
underscores the presence of pathophysiological changes 
that may exist in macroscopically unremarkable control 
specimens, with implications for the selection of control 
groups in liver studies.
The strength of spatially resolved transcriptomics lies 
primarily in its ability to track gene expression according 
to its spatial distribution to obtain insights into the tissue 
microarchitecture. In the liver, the zonation of metabolic 
processes between the periportal and pericentral regions 
plays a crucial role in liver function. The authors there-
fore specifically investigated the zonation of gene  
expression involved in liver metabolism and compared 
these findings with various animal models. Interestingly, 
some distinct differences emerged compared to the 

commonly used mouse model. For example, human 
pericentral hepatocytes exhibited high expression of 
genes involved in gluconeogenesis or the urea cycle, 
which in mice are expressed in the periportal region.  
Interestingly, these differences were also observed in 
large-animal models such as pigs and cows. 
These analyses revealed distinct spatial specialization 
of certain metabolic processes in human hepatocytes. 
In contrast, key signaling pathways, such as the role  
of the WNT signaling pathway in the pericentral zone, 
were conserved across the species studied. The extent 
to which other species-specific factors, such as different 
hormonal signals, play a role here was not investigated 
further. These analyses do, however, indicate that results 
obtained in mouse models cannot always be directly 
transferred to humans, particularly with respect to meta-
bolic processes, and require validation in human model 
systems whenever possible. 
Finally, the authors investigated the role of changes  
associated with mild hepatic steatosis. This was possible 
because, in LDLT, steatosis of up to 20% of the liver is 
allowed during liver donor selection, and some donors 
exhibited mild steatosis. Interestingly, these donors  
already showed an adaptive response in liver metabo-
lism—specifically, increased expression of genes involved 
in beta-oxidation and altered expression of regulators 
of lipid droplets and mitochondrial proteins, consistent 
with a compensatory adaptation of hepatocytes to 
minimize lipid accumulation.
In summary, the publicly available atlas of the healthy 
liver (https://shalevapps.weizmann.ac.il/liver_app/) 
generated in this study, based on LDLT specimen, sets 
a high standard for the analysis of healthy liver tissue.  
It is an important new resource for understanding liver 
physiology and distinguishing it from pathophysiology. 
The data are particularly relevant for metabolic research 
in this field and may also be helpful for the development 
of zonated liver organoid systems. n

https://shalevapps.weizmann.ac.il/liver_app/
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Congresses 2026

October 2–3, 2026, Utrecht, The Netherlands
EASL Basic Science School:  
The Spatial Biology of Liver Disease
E-mail: easloffice@easloffice.eu
https://easl.eu

October 7–9, 2026, Newport, UK
BASL Annual Meeting 2026
E-mail: conference@basl.org.uk
https://www.basl.org.uk
https://baslannualmeeting.org.uk/

October 8–9, 2026, Antwerp, Belgium
EASL MASLD Guidelines Academy – Module 2:  
A deeper dive into MASLD
E-mail: easloffice@easloffice.eu
https://easl.eu

October 9–14, 2026, Nashville, TN, USA
ACG 2026 – Annual Scientific Meeting  
& Postgraduate Course
E-mail: education@gi.org
E-mail: registration@gi.org
https://acgmeetings.gi.org

October 17–20, 2026, Barcelona, Spain + online
United European Gastroenterology Week  
(UEG Week 2026)
E-mail: uegweek@ueg.eu
https://ueg.eu/week

October 21–24, 2026, San Diego, CA, USA
2026 NASPGHAN Postgraduate Course  
and Annual Meeting
E-mail: naspghan@naspghan.org
https://www.naspghan.org

October 28–31, 2026, Singapore
17th World Congress of the IHPBA
E-mail: info@ihpbacongress.org
https://ihpbacongress.org/

October 29, 2026, Brussels, Belgium
Workshop: Infectious Diseases in the GI Tract
E-mail: meeting@falkfoundation.org
https://falkfoundation.org

October 30–31, 2026, Brussels, Belgium
Symposium 245
Current Disease Management of IBD –  
Between Guidelines and Art of Treatment
E-mail: meeting@falkfoundation.org
https://falkfoundation.org

November 5–7, 2026, Kobe, Japan
Japan Digestive Disease Week (JDDW) 2026
E-mail: kobe2026en@jddw.jp
https://www.jddw.jp/jddw2026/en

November 5–9, 2026, Denver, CO, USA
The Liver Meeting 2026
E-mail: education@aasld.org
E-mail: meetings@aasld.org
https://www.aasld.org/the-liver-meeting

November 12–13, 2026, Aarhus, Denmark
EASL MASLD Guidelines Academy – Module 3: 
Multidisciplinary management of the patient  
with MASLD
E-mail: easloffice@easloffice.eu
https://easl.eu

November 24–28, 2026, Manila
Asian Pacific Digestive Disease Week (APDW) 2026
Advancing Practice in Digestive Wellness  
in Asia Pacific
E-mail: info@apdw2026manila.com
https://www.apdw2026manila.com

December 2–3, 2026, Prague, Czech Republic
EASL MASLD Guidelines Academy – Module 4:  
The specifics of advanced disease in MASLD
E-mail: easloffice@easloffice.eu
https://easl.eu

December 11–13, 2026, Alexandria, VA, USA
AASLD – EASL Masterclass 2026
E-mail: easloffice@easloffice.eu
https://easl.eu
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