
Response to Reviewer #1 Comments

This manuscript reports a well-designed phase III, multicenter, randomized, double-blind,

placebo-controlled clinical trial evaluating norUDCA in patients with MASLD. The topic is

highly relevant given the lack of approved pharmacological therapies for MASLD, and the

study addresses an important clinical gap. The trial design, patient population, and

statistical analyses are generally appropriate. The results suggest promising efficacy of

norUDCA with an acceptable safety profile.

2. However, several methodological clarifications, presentation issues, and contextual

considerations should be addressed before this manuscript is suitable for publication. The

24-week treatment period is relatively short for a chronic disease such as MASLD, which

progresses slowly and requires prolonged intervention to demonstrate true antifibrotic

benefit. While the biochemical and FibroScan improvements are encouraging, they may not

necessarily translate into durable histological or clinical outcomes. Longer-term follow-up

(≥48–72 weeks) is generally recommended in MASLD trials to establish sustained

efficacy and safety. Please acknowledge this limitation more explicitly and discuss the

need for extended studies.

Response: We thank the reviewer for this valuable observation. We agree that a 24-week

treatment duration is relatively short in the context of MASLD, which is a chronic and

slowly progressive disease. However, the improvements in biochemical markers and

FibroScan results are promising, we recognize that these outcomes may not directly reflect

long-term histological or clinical benefits. In line with the reviewer’s suggestion, we have

explicitly acknowledged this limitation section and emphasized the need for longer-term

studies (≥48–72 weeks) to confirm sustained efficacy and safety.

3. In the Introduction, the authors state that resmetirom has been approved in the United

States and saroglitazar in India. However, they omit the recent FDA accelerated approval

of semaglutide for MASH patients (August 2025). This is a significant oversight since

semaglutide is among the first agents to be approved and is widely recognized as a

therapeutic milestone. Please update the Introduction accordingly, citing the FDA

approval and its relevance to the evolving MASLD treatment landscape.

Response: We thank the reviewer for highlighting this important point. We agree that the



recently FDA accelerated approval of semaglutide for MASH (August 2025), which

represents a therapeutic milestone in the MASLD treatment landscape. We have revised

the Introduction to include this approval, along with an appropriate reference.

4. “Preliminary clinical evidence also indicates that norUDCA improves liver enzymes and

reduces steatosis in patients with NAFLD, with a favorable safety profile even at higher

doses. [18, 21, 22]” Ref 18 (Lindor et al., Hepatology 2004) is a randomized, placebo-

controlled trial investigating UDCA in patients with NASH, and there is no mention in the

norUDCA and its effects.

Response: We thank the reviewer for carefully noting this discrepancy. We agree that Ref

18 (Lindor et al., 2004) evaluated UDCA, not norUDCA, and is therefore not appropriate to

support the statement regarding norUDCA’s clinical effects. We have removed Ref 18 from

this sentence and retained only the relevant references (21, 22) that specifically report

clinical findings on norUDCA. The text has been revised accordingly to ensure accuracy

and appropriate citation.

5. In the Introduction, where the mechanisms of norUDCA are described (e.g., inhibition of

TGF-β and collagen type I expression, partial FXR activation, anti-inflammatory and

antifibrotic effects), no references are provided. Since these mechanistic explanations are

critical to support the drug’s rationale, please include appropriate citations from

preclinical and mechanistic studies.

Response: We thank the reviewer for this insightful comment. We agree that providing

appropriate references is essential to support the mechanistic rationale for norUDCA. We

have revised the introduction to include citations from relevant preclinical and mechanistic

studies that demonstrate norUDCA’s inhibition of TGF-β and collagen type I expression,

indirect FXR agonism, as well as its anti-inflammatory and antifibrotic properties.

6. At the beginning of page 4, MAFLD is used instead of NAFLD. Please ensure consistent

terminology throughout the manuscript in line with the current consensus definition

Response: We thank the reviewer for this observation. We agree that consistent

terminology is essential. In line with the most recent consensus, we have revised the

manuscript to uniformly use MASLD (metabolic dysfunction–associated steatotic liver

disease) terminology throughout, replacing previous mentions of MAFLD or NAFLD,

except where referring to historical studies that originally used those terms.



7. In the Abstract, the primary endpoints are described as ALT normalization and steatosis

grade improvement at week 12, whereas in the Methods section they are reported as ALT

normalization and liver stiffness improvement assessed by FibroScan. This inconsistency

may confuse readers. Given that liver biopsy was not performed in this study, liver

stiffness evaluation by FibroScan is a more appropriate and logical primary endpoint.

Please ensure consistency across all sections and revise the Abstract to align with the

Methods.

Response: We thank the reviewer for pointing out the inconsistency in reporting the

primary endpoints. In our study, the prespecified primary endpoints were ALT

normalization and liver stiffness improvement assessed by FibroScan. The mention of steatosis

grade improvement in the Abstract was an inadvertent error. We have now revised the

Abstract to ensure consistency with the Methods section, specifying ALT normalization and

liver stiffness improvement (FibroScan) as the primary endpoints.

8.More details are needed regarding handling of missing data, per-protocol vs. intention-

to-treat populations, and adjustments for multiple comparisons when testing numerous

secondary endpoints.

Response:We thank the reviewer for highlighting the need for greater clarity on statistical

methodology. We have now revised the Methods section to provide additional details

regarding data analysis. Specifically, we describe how missing data were handled, the

definition of the intention-to-treat (ITT) and per-protocol (PP) populations, and the

approach to control for multiplicity when testing secondary endpoints.

9. The trial with registration number CTRI/2023/08/055982 is listed exclusively in the

Indian registry (CTRI) and does not appear in ClinicalTrials.gov.

Response: We thank the reviewer for this observation. The study was prospectively

registered with the Clinical Trials Registry–India (CTRI) under the identifier

CTRI/2023/08/055982 in compliance with local regulatory requirements. The trial was not

registered on ClinicalTrials.gov, as registration in CTRI was deemed sufficient to meet the

national regulatory and ethical standards for clinical trial registration in India. We have

clarified this in the Methods section.

10. It would be important to know whether independent data monitoring or external

validation was in place.



Response: We appreciate the reviewer’s suggestion. This study did not include an

independent data monitoring committee. However, all trial data were monitored internally

by the CRO and sponsor’s clinical quality assurance team and medical monitors in

accordance with Good Clinical Practice (GCP) guidelines. Data validation and statistical

analyses were performed by independent statisticians who were not involved in patient

care or study conduct. We have added this clarification to the Limitations section.

11. The study included only a 4-week post-treatment safety follow-up. For a drug intended

for long-term use, this follow-up period is very short and may not adequately capture

delayed adverse events, metabolic changes, or potential rebound effects after treatment

discontinuation. Please acknowledge this limitation explicitly and discuss the need for

longer safety monitoring in future studies (e.g., ≥12–24 weeks post-treatment).

Response:We thank the reviewer for this important observation. We agree that the 4-week

post-treatment safety follow-up is relatively short for a drug intended for long-term use

and may not fully capture delayed adverse events, metabolic alterations, or rebound effects

after treatment discontinuation. We have now acknowledged this as a study limitation and

highlighted the need for extended safety monitoring in future trials.

12. The ALT normalization rate peaks at week 12, with the clearest separation between

norUDCA and placebo groups. However, by weeks 18 and 24, although ALT continues to

improve in the treatment group, placebo improvements reduce the between-group

contrast. Please elaborate on the biological or methodological explanation for why week

12 shows the most pronounced difference. Could this be due to an early

pharmacodynamic effect of norUDCA, followed by a plateau phase? Or could placebo-

related behavioral changes (diet, exercise, adherence to medical advice) explain the

narrowing of the gap after week 12?

Response: We thank the reviewer for the comment. The maximal separation in ALT

normalization between norUDCA and placebo groups at week 12 likely reflects an early

pharmacodynamic effect of norUDCA on hepatocellular injury and inflammation, with

subsequent stabilization over time. By weeks 18 and 24, although ALT continued to

improve in the treatment group, improvements in the placebo group may account for the

reduced between-group difference at later time points, potentially due to behavioral or

lifestyle changes. We have clarified these points in the Discussion section.



13. The trajectory of ALT normalization does not parallel the improvements observed in

FibroScan measures. ALT differences peak at week 12 and then diminish over time due to

placebo improvements, whereas FibroScan consistently shows sustained treatment benefit

with norUDCA through week 24. Please clarify this apparent discrepancy. It would be

important to discuss whether ALT normalization reflects only short-term hepatocellular

injury reduction, while FibroScan captures slower structural changes in fibrosis/steatosis

that continue to improve with treatment.

Response: We appreciate the reviewer’s insightful observation. The divergence between

ALT normalization and FibroScan trajectories likely reflects the distinct biological processes

captured by these endpoints. ALT normalization primarily reflects short-term reductions in

hepatocellular injury and inflammation, which tend to improve rapidly and may be

influenced by both pharmacologic effects and lifestyle-related changes in the placebo

group. In contrast, FibroScan measures liver stiffness, which integrates longer-term

structural changes related to fibrosis and steatosis. We have included this distinction in the

Discussion.

14. In the Discussion, the manuscript states: “These findings are consistent with the well-

established safety profile of norUDCA reported by Lindor et al.” However, the Lindor et al.

(2004) study investigated UDCA, not norUDCA. Please correct this misattribution. To

support the safety profile of norUDCA specifically, more appropriate citations would be

the Phase II trial by Traussnigg et al. (2019, Lancet Gastroenterol Hepatol) and the Phase I

safety/tolerability study by Panuganti et al. (2025, Adv Pharmacol Pharm Sci).

Response: We thank the reviewer for pointing out this important discrepancy. We

agree that Lindor et al. (2004) evaluated UDCA, not norUDCA. We have corrected

the text to avoid misattribution and have replaced the reference with the relevant

clinical studies that directly support the safety of norUDCA, including the Phase II

trial by Traussnigg et al. (2019, Lancet Gastroenterol Hepatol) and the Phase I

safety/tolerability study by Panuganti et al. (2025, Adv Pharmacol Pharm Sci).

Response to Reviewer #2

General Assessment The authors present a Phase III randomized, placebo-controlled

trial evaluating the efficacy and safety of norUrsodeoxycholic acid (norUDCA) in



patients with MASLD. The topic is highly relevant given the global burden of

MASLD and the paucity of approved pharmacotherapies. The manuscript is clearly

structured and well referenced, with results presented in line with CONSORT

guidelines. The study demonstrates clinically meaningful improvements in liver

enzymes and fibrosis markers with an acceptable safety profile. However, several

issues require clarification or revision before the manuscript can be considered for

publication.

1. Major Comments Originality and Significance: The manuscript addresses an

important clinical problem and contributes to the emerging body of evidence on

norUDCA. Nevertheless, novelty is somewhat limited because a Phase II trial

(Traussnigg et al., Lancet Gastroenterol Hepatol 2019) has already reported efficacy

of norUDCA. The main added value here is the Phase III scale and Indian patient

population. The authors should emphasize what new insights this trial provides

compared to prior work (e.g., different ethnic background, disease stage, endpoints,

longer duration).

Response: The manuscript addresses an important clinical problem and contributes

to the emerging body of evidence on norUDCA. Nevertheless, novelty is somewhat

limited because a Phase II trial (Traussnigg et al., Lancet Gastroenterol Hepatol 2019)

has already reported efficacy of norUDCA. The main added value here is the Phase

III scale and Indian patient population. The authors should emphasize what new

insights this trial provides compared to prior work (e.g., different ethnic background,

disease stage, endpoints, longer duration).

2. Study Design and Methodology: The choice of primary endpoints is slightly

inconsistent: the abstract mentions ALT normalization and steatosis grade

improvement, whereas the methods section lists ALT normalization and

improvement in liver stiffness. The endpoints must be harmonized throughout. The

reliance on FibroScan instead of biopsy should be more critically discussed. While

justified by ethical and feasibility concerns, readers will expect a balanced

acknowledgment of its limitations, particularly in differentiating early-stage fibrosis.

The absence of a run-in period is recognized by the authors as a limitation, but its



potential magnitude on placebo effects deserves more detailed quantification (e.g.,

weight change, lifestyle modifications during follow-up).

Response: The primary endpoints have been harmonized throughout the

manuscript to include ALT normalization and improvement in liver stiffness

measured by FibroScan, with steatosis grade improvement retained as a secondary

endpoint. While FibroScan was chosen for ethical and feasibility reasons, we

acknowledge its limitations, particularly in detecting early-stage fibrosis and

operator-dependent variability. Additionally, although no run-in period was

implemented, we recognize that minor lifestyle changes or weight fluctuations

during follow-up could have influenced placebo responses; available data suggest

these effects were likely modest but are discussed to provide a balanced

interpretation of the findings.

3. Statistical Analysis: The description of statistical methods is adequate but

somewhat verbose. Greater clarity is needed regarding which tests were used for

continuous vs categorical endpoints and how multiplicity of comparisons was

handled. It is unclear whether intention-to-treat (ITT) or per-protocol analysis was

used for the primary endpoint. This should be explicitly stated. The p-values for AST

reduction at week 18 (p=0.060) are incorrectly described as “significant” in the

results. This should be corrected. Results Presentation Tables are generally well

organized, but Table 2 and Table 4 overlap in presenting fibrosis outcomes and

could be streamlined. Some denominators differ across tables (N=108 vs N=110 for

norUDCA group). Please explain exclusions (e.g., missing data, loss to follow-up).

Response: Continuous endpoints and categorical endpoints analyzed with

multiplicity were addressed. The primary endpoint was analyzed in the intention-to-

treat (ITT) population, with sensitivity analyses in the per-protocol population were

mentioned. The previously reported AST reduction at week 18 (p=0.060) has been

corrected as non-significant. Tables 2 and 4 were streamlined to avoid redundancy,

and differences in denominators (e.g., N=108 vs. N=110) were explained by as two

subjects were lost to follow-up N=108.

4. The presentation of lipid and HbA1c outcomes as “favorable trends” without

significance is somewhat overstated. These should be presented neutrally.



Response: The presentation of lipid and HbA1c outcomes as “favorable trends”

without significance is somewhat overstated. These should be presented neutrally.

5. Discussion and Interpretation The discussion is thorough but tends to overstate

efficacy by suggesting norUDCA may be considered a “first line treatment.” Given

the relatively short duration (24 weeks) and absence of histological endpoints, more

cautious wording is needed.

Response: We thank the reviewer for this suggestion. The Discussion has been

revised to adopt more cautious language regarding efficacy. References to norUDCA

as a “first-line treatment” have been removed, and the text now emphasizes that

while results are promising, the 24-week duration and absence of histological

endpoints warrant careful interpretation and further long-term studies were

incorporated

6. The potential conflict of interest (all authors are employees of the sponsoring

company) must be acknowledged with emphasis, and the role of the sponsor in

study design, data analysis, and interpretation should be transparently clarified. The

comparison with other emerging therapies (resmetirom, GLP-1 agonists, SGLT2

inhibitors) is too brief. A deeper contextualization would strengthen the clinical

relevance.

Response: We thank the reviewer for this important observation. The manuscript

has been revised to prominently acknowledge the potential conflict of interest,

noting that all authors are employees of the sponsoring company. The sponsor’s role

in study design, data collection, analysis, and interpretation is now transparently

described. Additionally, the introduction has been expanded to provide a more

detailed comparison of emerging therapies, highlighting the clinical context and

relevance of our findings.

7. Ethics and Trial Registration The trial is registered (CTRI/2023/08/055982), which

is appropriate. However, the text inconsistently mentions ClinicalTrials.gov. Please

standardize to the correct registry. The manuscript should explicitly state that

informed consent was obtained from all participants.



Response: We thank the reviewer for this observation. The manuscript has been

updated to standardize the trial registration reference to CTRI/2023/08/055982

throughout. Additionally, a statement has been added confirming that written

informed consent was obtained from all participants prior to enrollment, ensuring

compliance with ethical standards.

8. Abstract The abstract is too detailed; it could be shortened to focus on the main

endpoints and key results. Wording such as “demonstrated clinically meaningful

therapeutic efficacy” should be softened to “showed significant improvements” to

remain objective.

Response: We thank the reviewer for this suggestion. The Abstract has been

shortened to focus on the primary endpoints and key results, and wording implying

strong efficacy has been softened to ensure a more objective presentation.

9. Language and Style Overall English is clear, but some sentences are overly long

and could be simplified.

Response: We thank the reviewer for this suggestion. The manuscript has been

revised to simplify overly long sentences and improve readability.

10. Typographical inconsistencies: “FribroScan” (Table 4) should be corrected to

“FibroScan.” Ensure consistency in referring to MASLD vs NAFLD/MASH. Figures

are informative, but Figure legends should be more descriptive (e.g., include n

values, clarify whether error bars represent SD or 95% CI).

Response: We thank the reviewer for pointing out these issues. The typographical

error “FribroScan” in Table 4 has been corrected to “FibroScan,” and terminology

has been standardized throughout the manuscript to consistently use MASLD.

Figure legends have been revised to be more descriptive, specifying sample sizes (n

values) and clarifying that error bars represent [SD/95% CI as appropriate].

11. Ensure that all figures meet the journal’s resolution and formatting requirements.

References References are comprehensive and up to date (e.g., CONSORT 2025,

EASL-EASD-EASO guidelines 2024). Some references are inconsistently formatted

(spacing before DOIs, placement of PMIDs). A final check is recommended.

Response:We thank the reviewer for this suggestion. All figures have been checked

and updated to meet the journal’s resolution and formatting requirements.



References have been thoroughly reviewed for consistency, including correct

spacing before DOIs, placement of PMIDs, and adherence to journal style, ensuring

alignment with the latest guidelines (e.g., CONSORT 2025, EASL-EASD-EASO 2024).


