Reviewer #1:

This review offers a systematic synthesis of the epidemiology, pathogenesis, clinical
manifestations, and therapeutic advancements in primary biliary cholangitis (PBC). It
notably provides updated insights into emerging treatment paradigms. While PBC
remains a rare disease, improved diagnostic recognition through widespread anti-
mitochondrial antibody testing and advanced imaging modalities has led to increased case
identification in recent years. The review commendably consolidates evidence on second-
line therapies for Ursodeoxycholic acid (UDCA)-nonresponsive patients, including clinical
trial data on farnesoid X receptor agonists (OCA), peroxisome proliferator-activated
receptor agonists (bezafibrate), and novel agents targeting inflammatory pathways. This
reflects the evolving treatment landscape from UDCA monotherapy toward personalized
combination strategies, offering valuable clinical guidance. I believe this review is
interesting. However, several limitations warrant attention to enhance scholarly rigor: 1.
Not long ago, Lacncet published a review on PBC (Tanaka A, Ma X, Takahashi A, Vierling
JM. Primary biliary cholangitis. Lancet. 2024 September 14; 404 (10457): 1053-1066. doi:
10.1016/50140-6736 (24) 01303-5. Epub 2024 Aug 28. PMID: 39216494.), which provides a
comprehensive overview of the latest developments in PBC. So what is the new
contribution of this review? 2. The immunological pathogenesis section lacks mechanistic
depth —specifically, it insufficiently addresses the pivotal role of Th17 in biliary epithelial
injury and omits detailed discussion of cytokine networks (IL-6, IL-23, TNF-a signaling)
driving disease progression . 3. While appropriately noting OCA's market withdrawal in
Europe (November 2024) due to dose-dependent pruritus and hepatotoxicity risks, the
analysis should more objectively weigh its therapeutic value. Longitudinal data from the
POISE trial (5-year follow-up) demonstrate that low-dose OCA (5mg) combined with
UDCA achieves 42% higher alkaline phosphatase response rates compared to placebo,
suggesting its continued relevance in carefully monitored treatment algorithms. I hope the
author can objectively explain the therapeutic value of OCA in PBC . 4. This review

actually repeats many widely known knowledge at present; The latest developments

should be highlighted.

Response to Reviewer #1:



Thank you for the detailed and constructive feedback. We have revised the manuscript
accordingly and summarize the main changes below.

1. Novel contribution relative to Tanaka et al., Lancet 2024
While the Lancet review offers a broad overview, our article now explicitly
concentrates on emerging therapeutic options—particularly second-line and
combination strategies —incorporating very recent trial and real-world data that
were unavailable when the Lancet paper went to press.

2. Mechanistic depth of immunopathogenesis
We have added a dedicated paragraph detailing the IL-6/IL-23-driven expansion
of Th17 cells, their downstream IL-17/TNF-a effects on biliary epithelial cells, and
the resulting self-sustaining inflammatory loop. This addition provides the
mechanistic granularity you requested.

3. Balanced appraisal of obeticholic acid (OCA)
The discussion now:

o Summarizes five-year POISE follow-up data showing a 42 % higher ALP
response with low-dose OCA + UDCA.

o Presents two real-world cohorts demonstrating meaningful biochemical and
prognostic benefit, yet higher discontinuation in cirrhotic patients due to
pruritus.

o Points out the confounding effects of crossover in the COBALT trial.

o Concludes that, despite its 2024 EU withdrawal, OCA retains a potential role
in closely monitored algorithms.

4. Highlighting the very latest developments
Redundant background has been trimmed, and sections on novel FXR modulators,
PPAR agonists, and anti-inflammatory agents have been expanded to emphasize
what is genuinely new.

We trust these revisions address your concerns and enhance the manuscript’s clarity and

relevance.

Reviewer #2:
Dear sir, thank you to select me to review manuscript Advancing the Management of

Primary Biliary Cholangitis: From Pathogenesis to Emerging Therapies written by Curto A



et al. The topic of this concise review is interesting. I will recommend some changes to
improve the quality of this review: 1) Epidemiology. Change the text: Historically, PBC
predominantly affected women, with a female-to-male ratio of 9:1; however, this ratio has
decreased to approximately 4:1 over the past two decades.[7,8] for text: Historically, PBC
predominantly affected women, with a female-to-male ratio of 9:1; however, this ratio has
decreased to approximately 4:1 over the past two decades [7,8], but in Central and Eastern
European countries is still almost 95% of all PBC diagnosed in women. 2) Diagnosis.
Please add the sentence: Serial liver biopsies are the only option to assess progression of
ductopenia in the ductopenic form of PBC. 3) Treatment. Treatment with UDCA needs to
be more precisely discussed. Please add the text: Although there are several models that
evaluate the therapeutic response to UDCA in PBC patients, normalisation of ALP anf
total bilirubin should be main outcome of first-line PBC treatment. PBC patients with
achieved deep response have a better prognosis compared to patients without achieve it
(10.1097 /HEP.0000000000000529). The main histological goal of PBC treatment is fibrosis
regression; this is achieved by only a small proportion of UDCA responders, while it is not
achieved by non-responders (10.1038/ajg.2010.216) . OCA, please add the text: Real-world
clinical trials demonstrate less efficacy of second-line PBC treatment than POISE study
(10.1002/hep4.1518;  10.1111/apt.16181;  10.1016/j.jhepr.2021.100248). = OCA  is
contraindicated in patients with advanced liver cirrhosis, deaths associated with OCA
therapy have been reported in the treatment of patients with decompensated liver
cirrhosis (10.1002/hep.32117). Please add the sentence: PPAR agonists were more
effective than OCA in improving ALP biochemical levels, with elafibranor being the best
(10.1186/s13643-024-02460-0). Please add some information about budesonide: Meta-
analysis has shown that combination therapy with UDCA and budesonide is more
effective than UDCA monotherapy in patients with PBC/AIH overlap
(10.2147/DDDT.574515). Please add a table evaluating the effect of UDCA, OCA, fibrates,

seladelpar, budesonide and IBT on fatigue and pruritus.

Response to Reviewer #2:
Thank you for the thoughtful suggestions that will clearly strengthen our review. We have

implemented all requested changes and summarize them below.



1. Epidemiology
The sentence now reads:
“Historically, PBC predominantly affected women, with a female-to-male ratio of 9 :
1, however, this ratio has fallen to ~4 : 1 over the past two decades [7,8], whereas in
several Central and Eastern European countries women still account for ~95 % of
newly diagnosed cases.”

2. Diagnosis
We have added:
“In the ductopenic variant of PBC, serial liver biopsies remain the only reliable
method to monitor progression of duct loss.”

3. Treatment

o UDCA response - The section now emphasizes that full normalization of
ALP and total bilirubin is the principal therapeutic goal and the strongest
predictor of outcome (Lammers et al., Hepatology 2014). We also note that
fibrosis regression is achieved only in a minority of complete biochemical
responders and virtually never in non-responders.

o OCA - We have incorporated real-world data showing lower response rates
than POISE (references: HEP4 2022; Aliment Pharmacol Ther 2023; JHEP Rep
2021) and explicitly state that OCA is contraindicated in advanced or
decompensated cirrhosis, with deaths reported in this setting (Hepatology
2021).

o PPAR agonists - A sentence now notes that recent network meta-analysis
suggests greater ALP improvement with PPAR agonists—elafibranor in
particular — than with OCA (Syst Rev 2024).

o Budesonide - We have added a short paragraph summarizing evidence that
UDCA + budesonide is superior to UDCA alone in PBC-AIH overlap, while
also outlining the limitations of the available trials.

4. Symptom-directed outcomes
A new table summarizes the reported effects of UDCA, OCA, fibrates, seladelpar,
budesonide and IBAT inhibitors on fatigue and pruritus.

We trust these revisions address all of your concerns and appreciably enhance the

manuscript.



Revision reviewer 1

Comment: The revised manuscript has largely addressed the previous concerns. The
addition of details on the mechanisms of Th17 and cytokine networks in biliary epithelial
injury has enriched the depth of the content in the immune pathogenesis section. The
inclusion of real-world data on OCA and a detailed discussion of its therapeutic value,
despite the drug's withdrawal from the market, provides a neutral perspective. The
authors clearly state that their review's unique focus is on emerging treatment options,
setting it apart from the broader scope of the Lancet review. Incorporating the latest data,
such as real-world studies on OCA and a meta-analysis of peroxisome proliferator-
activated receptor (PPAR) agonists, ensures that the review offers the most up-to-date
insights. :  The authors have responded to my comments and made revisions to the
manuscript, which have enhanced its academic rigor. I recommend accepting the

manuscript in its current form.

Reply: Thanks for your comments.



