
Obeticholic acid as a treatment for PBC

Where are we now?!



Obeticholic acid for the management of PBC

EMA, European Medicines Agency; FDA, Food and Drug Administration; PBC, primary biliary cholangitis

• Obeticholic acid (OCA) is a farnesoid X (FXR) receptor agonist approved for the second-line 

treatment for PBC in patients with inadequate response to or intolerance of ursodeoxycholic 

acid (UDCA)

• OCA received accelerated approval by the FDA and conditional marketing 

authorisation by the EMA in 2016 based on a reduction in alkaline phosphatase 

demonstrated in the randomised, placebo-controlled POISE study1

• OCA was the first approved second-line therapy in PBC and its introduction paved the way 

to stratified treatment of PBC which is now recommended in all major guidelines2,3

1. Nevens et al. N Engl J Med 2016;375:631-43

2. Hirschfield GM, et al. Gut 2018;67:1568-1594

3. EASL. J Hepatol. 2017;67:145-172



Obeticholic acid: regulatory framework for drug approval

ALP, alkaline phosphatase; CV, cardiovascular; EMA, European Medicines Agency; MHRA, Medicines 

and Healthcare Products Regulatory Agency; OCA, obeticholic acid; TB, total bilirubin

• Traditional approval

– A clinical endpoint: how a patient feels, functions or survives

– A validated surrogate endpoint (e.g., systolic blood pressure as a surrogate for CV outcomes)

• Conditional marketing approval (EMA, MHRA)

– Intended to facilitate and expedite development and review of new drugs to fill an unmet 
medical need for a serious or life-threatening condition

– Approval of OCA based on a surrogate endpoint (ALP and TB) that is “reasonably likely to 
predict clinical benefit”

– Sponsors are required to conduct a confirmatory trial to verify and describe the clinical 
benefit, due to remaining uncertainties in clinical benefits with drugs approved this way

• Drug approval can be withdrawn if trial fails to verify clinical benefits

https://www.gov.uk/guidance/conditional-marketing-authorisations-exceptional-

circumstances-marketing-authorisations-and-national-scientific-advice



Key studies for OCA clinical development programme for PBC

AWC, adequate well controlled; FDA, Food and Drug Administration; LTSE, long-term safety extension; MAA, marketing 

authorisation application; NDA, new drug application; OCA, obeticholic acid; PBC, primary biliary cholangitis; RWE, real-world 

evidence; USPI, United States prescribing information
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The COBALT study (747-302)

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029 OCA, obeticholic acid; PBC, primary biliary cholangitis

• Requirement: adequate, randomised, placebo-controlled trial to confirm the efficacy and 

safety of OCA in patients with PBC

• Objective: to assess if clinical outcomes in patients with PBC improve with OCA treatment

 



COBALT (Study 747-302): study design and criteria

*Original primary endpoint; **Events included MELD score ≥15, uncontrolled ascites, or hospitalisation for new 

onset or recurrence of variceal bleed, hepatic encephalopathy, or spontaneous bacterial peritonitis

ALP, alkaline phosphatase; ITT, intent to treat; MELD, Model for End-Stage Liver Disease; OCA, obeticholic 

acid; PBC, primary biliary cholangitis; RCT, randomised controlled trial; ULN, upper limit of normalKowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029

Phase 3b/4 double-blind RCT: ITT analysis

• Patients were high-risk population, i.e., with more advanced disease or greater risk for progression

• Analysis utilised conventional ITT approach

– Analysed as randomised; no censoring for discontinuation of investigational product or initiation of fibrates or 
commercial OCA

– Includes all follow-up, regardless of intercurrent events

Placebo control n=166

OCA 5 mg titrated to 10 mg n=168

ENTRY:
Mean bilirubin

> ULN to ≤5 ULN

and/or

Mean ALP

>3x ULN

Study 747-302

6-years of follow-up

PRIMARY COMPOSITE 

ENDPOINT*
• Death (all cause)

• Liver transplant; or

• Events related to 

end-stage liver disease**



COBALT (Study 747-302): key study milestones 

DSMB, Data Safety Monitoring Board; EMA, European Medicines Agency; FDA, Food and Drug 

Administration; USPI, United States prescribing information
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Recruitment of high-risk patients with advanced disease that were 

more likely to develop outcomes within a reasonable timeframe

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate aminotransferase; GGT, gamma-

glutamyltransferase; PBC, primary biliary cholangitis

Elevated bilirubin
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Treatment crossover and investigational product 

discontinuation were more likely in the placebo arm

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029
IP, investigational product; OCA, obeticholic acid; PBC, primary biliary cholangitis; UDCA, 

ursodeoxycholic acid

• 25% of placebo patients initiated commercial PBC therapy within 19 months vs 48 months for OCA patients 



Treatment crossover and investigational product 

discontinuation were more likely in the placebo arm

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029
IP, investigational product; OCA, obeticholic acid; PBC, primary biliary cholangitis; UDCA, 

ursodeoxycholic acid

• 25% of placebo patients initiated commercial PBC therapy within 19 months vs 48 months for OCA patients 



COBALT (Study 747-302): Primary expanded endpoint (ITT analysis)
No difference observed between OCA and placebo

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029
CI, confidence interval; HR, hazard ratio; IP, investigational product; ITT, intent to treat; OCA, obeticholic 

acid

48 events each in the OCA (28.6%) and placebo 

(28.9%) arms (HR, 1.01; 95% CI, 0.68–1.51) 



COBALT (Study 747-302): Pre specified external control analyses
OCA significantly reduced the risk of negative outcomes versus a control group 

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029
CI, confidence interval; EC, external control; HR, hazard ratio; OCA, obeticholic acid; RCT, randomised 

controlled trial

• Prespecified external control from Komodo 

(US insurance claims database)

– To mitigate risks associated with inclusion 

of a long-term placebo arm in RCT 

– To assess efficacy of OCA vs a real-world 

comparator

• 17 events (10.1%) in the COBALT OCA arm 

and 35.4 events (21.5%) among weighted 

non-OCA individuals 

(HR, 0.39; 95% CI, 0.22–0.69; P=0.0010) 

COBALT primary composite endpoint: 

Kaplan–Meier survival curves 



COBALT (Study 747-302): Safety and tolerability

IP, investigational product; OCA, obeticholic acid; RCT, randomised controlled trial; TEAE, treatment 

emergent adverse event

• Treatment with OCA generally well tolerated

• Most common TEAE: pruritus, reported in 

78.6% OCA patients and 51.2% placebo 

patients

• Hepatic TEAEs occurred less often in OCA 

vs placebo patients overall (47.6% vs 

58.4%)

• Approximately 1/3 of all patients 

discontinued IP due to a TEAE

– Discontinuations due to pruritus: 30.6% in OCA 

group and 6.7% in placebo group 

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029

Preferred term
Placebo, n (%)

(n=166)

OCA, n (%)

(n=168)

Pruritus 85 (51.2) 132 (78.6)

Oedema, peripheral 18 (10.8) 31 (18.5)

Urinary tract infection 30 (18.1) 20 (11.9)

Arthralgia 29 (17.5) 23 (13.7)

Varices, oesophageal 28 (16.9) 20 (11.9)

Diarrhoea 26 (15.7) 21 (12.5)

Fatigue 25 (15.1) 18 (10.7)

Blood bilirubin increased 25 (15.1) 20 (11.9)

Nausea 21 (12.7) 25 (14.9)

Abdominal pain, upper 12 (7.2) 25 (14.9)

Headache 21 (12.7) 23 (13.7)

Ascites 21 (12.7) 18 (10.7)

Abdominal pain 18 (10.8) 21 (12.5)

Constipation 10 (6.0) 19 (11.3)

Nasopharyngitis 14 (8.4) 18 (10.7)

Serious adverse event 53 (31.9) 53 (31.5)

COBALT RCT: TEAEs in ≥10% of patients



COBALT (Study 747-302): the effect estimates shift towards a 

clinically meaningful benefit for OCA after correcting for bias

CI, confidence interval; EC, external control; HR, hazard ratio; IP, investigational product; IPCW, inverse 

probability of censoring weighting; ITT, intent to treat; OCA, obeticholic acid; UDCA, ursodeoxycholic acidKowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029

Hazard ratio (95% CI)b

COBALT ITT 1.01 (0.68, 1.51)

COBALT ITT IPCW 0.82 (0.53, 1.27)

COBALT IPCW excluding data >90 days after IP 

discontinuation or after initiation 2nd-line therapy
0.77 (0.44, 1.33)

COBALT as-treateda IPCW 0.77 (0.50, 1.19)

COBALT EC 0.39 (0.22, 0.69)

0 0.5 1 1.5 2

Favours placeboFavours OCA

Death (all-cause), liver transplant, or hepatic decompensation

a. Defined as initiation of commercial OCA, UDCA for patients who were not receiving UDCA at baseline, or fibrates for patients who were not administered fibrates at baseline 

b. Ratio of the hazard ratio of OCA treatment to the hazard ratio of placebo treatment.



Obeticholic acid and advanced liver disease: labelling

UK/EU SmPC1 US PI2

OCALIVA® is contraindicated in PBC patients with:

• decompensated cirrhosis (e.g., Child-Pugh Class B or C, 

or

• a prior decompensation event

Treatment with obeticholic acid in patients with laboratory or 

clinical evidence of hepatic decompensation (e.g., ascites, 

jaundice, variceal bleeding, hepatic encephalopathy), 

including progression to Child-Pugh Class B or C, should be 

permanently discontinued

OCALIVA® is contraindicated in PBC patients with:

• decompensated cirrhosis (e.g., Child-Pugh Class B or C, 

or

• a prior decompensation event

or

• compensated cirrhosis who have evidence of portal 

hypertension. 

Permanently discontinue OCALIVA in patients who develop 

laboratory or clinical evidence of hepatic decompensation, 

have compensated cirrhosis and develop evidence of portal 

hypertension, or experience clinically significant hepatic 

adverse reactions while on treatment. 

1. OCALIVA® Summary of Product Characteristics

2. OCALIVA® US Prescribing Information (https://www.ocaliva.com/ accessed November 2024)

https://www.ocaliva.com/


USPI sub-group: liver transplants

FDA, Food and Drug Administration; MELD, Model for End-Stage Liver Disease; OCA, obeticholic acid; 

PBO, placebo; USPI, United States prescribing information
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USPI sub-group: deaths

FDA, Food and Drug Administration; IP, investigational product; OCA, obeticholic acid; TBili, total 

bilirubin; USPI, United States prescribing information

FDA 

patient 

no.

IP Baseline 

TBili 

(mg/dL)

Outcome event 

(study day)

Time off IP 

to event

Time from 

contraindication 

to event

Clinical details

9 Placebo 0.3 Non-liver related 

death (512)

133 days N/A Complication from paraplegia 

post-hip surgery

10 OCA 2.3 Non-liver related 

death (618)

397 days N/A Subdural haematoma

11 OCA 1.2 Non-liver related 

death (317)

21 days N/A Stage IV B-cell lymphoma

12 OCA 2.0 Liver related death 

(937)

48 days 1.4 years Variceal haemorrhage leading to 

ischaemic cerebral injury 

(baseline contraindication)

13 OCA 0.9 Non-liver related 

Death (887)

664 days N/A C. difficile colitis



ITT results from COBALT (Study 747-302) are an outlier

CI, confidence interval; EC, external control; HR, hazard ratio; ITT, intent to treat; LTSE, long term safety 

extension; OCA, obeticholic acid; 

1. Murillo-Perez C, et al. Gastroenterology 2022;163:1630-42

2. Terracciani F, et al. Dig Liver Dis. 2024;56:S3-S5

3. Data on file, ADVANZ Pharma

• Long-term treatment with OCA results in reduced risk of death, liver transplant or 

decompensation events
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Summary

• Adjusting for potential confounders with weighted* and as-treated analyses demonstrated evidence of 

bias in the trial and shifted the risk in favour of obeticholic acid

• The COBALT External Control analysis showed that obeticholic acid treatment is associated with a 

significant and clinically meaningful reduction in the likelihood of serious and life-threatening outcome 

events

• Trials in PBC are challenging to perform; traditional trial design may not be feasible, especially for rare, 

slowly progressive diseases

• Use of real-world evidence for confirmatory trials in PBC merits further consideration

Kowdley K, et al. Am J Gastroenterol. 2024; doi: 10.14309/ajg.0000000000003029

*Weighted analysis assessed the impact of potential confounding from informative censoring using the 

inverse probability of censoring weighting (IPCW) method 

PBC, primary biliary cholangitis



Real-World Experience of Second-Line Therapy



Bezafibrate for the treatment of PBC: Course of alkaline phosphatase

Corpechot C, et al. N Eng J Med. 2018;378:2171-81
PBC=primary biliary cholangitis; ULN=upper limit of normal

No at risk

Placebo 49 46 45 44 43 42 43 41 42

Bezafibrate 50 50 49 48 50 48 49 46 46

ULN
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Note: Fibrate derivatives are not licensed for the treatment of PBC



Second-line therapy improves event-free survival

Murillo-Perez et al. Gastroenterology 2022

Tanaka et al. J. Hepatol. 2021

Obeticholic acid treated vs. not-treated Bezafibrate treated vs. non-treated

Note: Fibric acid derivatives are not licensed for the treatment of PBC



UK Experience of Second-Line Therapy in PBC

Abbas et al. Clin. Gastro Hepatol. 2022Note: Fibrate derivatives are not licensed for the treatment of PBC



Probability of 12-month treatment response according to baseline variables

Abbas et al. Clin. Gastro Hepatol. 2022Note: Fibrate derivatives are not licensed for the treatment of PBC



Long-term biochemical changes under Obeticholic acid treatment

Abbas et al. Aliment. Pharmacol. Ther. 2025



Normalisation in liver biochemistry over time under Obeticholic acid treatment (OCA)

Abbas et al. Aliment. Pharmacol. Ther. 2025



Early biochemical response to OCA associates with improved event-free survival

Abbas et al. Aliment. Pharmacol. Ther. 2025



Combination UDCA, OCA and fibrates

Gómez, et al. Aliment. Pharmacol. Ther. 2024



Combination OCA/fibrates is association with greater biochemical response than switching therapy

Gómez, et al. Aliment. Pharmacol. Ther. 2024
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No. at Risk
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Seladelpar*: the Phase III RESPONSE trial

Hirschfield G, et al. N. Eng. J. Med 2024
Biochemical response: ALP <1.67x ULN and  ≥15% reduction from baseline, and normal bilirubin

ALP, alkaline phosphatase; PBC, primary biliary cholangitis
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Can we determine treatment response earlier than 1y post UDCA treatment?

Can we use new PBC drugs as first-line therapy?

N=2703

Variables
- Age at diagnosis
- Bilirubin
- Baseline ALP
-  ALP: diagnosis + starting treatment
- ALT
- Interval: diagnosis + starting UDCA

Endpoint
Prediction of 12m biochemical 
response at (ALP <1.67xULN and 
normal bilirubin) after 1y UDCA

Carbone et al. Lancet Gastroenterol. Hepatol. 2018



MCID: minimally clinically important difference; PBC: primary biliary cholangitis; PFSF 7a: PROMIS Fatigue Short Form 7a; PROMIS: Patient-Reported Outcome Measurement Information System. 
1. Jones D et al. EASL 2025. Poster LBP-027.

Improvements in fatigue with Elafibranor at Week 521

Proportion of patients with baseline 
moderate-to-severe fatigue improving to 
mild/normal fatigue at Week 52:

• 18/42 (42.9%; PFSF 7a) and 12/53 (22.6%; 
PBC-40 Fatigue) patients receiving IQIRVO 
improved to mild/normal fatigue at Week 52

• Versus 5/16 (31.3%; PFSF 7a) and 4/26 
(15.4%; PBC-40 Fatigue) patients receiving 
UDCA alone
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UDCA + placebo
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In patients with moderate-to-severe fatigue at baseline, higher proportions receiving IQIRVO achieved                           
improvements ≥MCID to Week 52 vs UDCA + placebo

Proportion of patients with moderate-to-severe 

fatigue at baseline achieving ≥MCID at Week 52 

Jones. EASL 2025 Abstr LBP-027



Participants Who Received Volixibat Showed Reductions in Pruritus Over Time

BID, twice daily; BL, Baseline; CFB, change from Baseline; ItchRO, Itch-Reported Outcome; VLX, volixibat.
aData are mean (±SE).

Rapid reductions in pruritus were observed after treatment with volixibat starting at Week 1 
and were maintained over time

Volixibat 80 mg BID (n=10)Volixibat 20 mg BID (n=10) Placebo (n=11)

Average Pruritus Score (Adult ItchRO) Over 28 Weeks
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Summary of TEAEs

TEAE, treatment-emergent adverse event; VLX, volixibat.
aSafety analysis set included primary and secondary cohorts, double-blind period.

TEAE, n (%)a VLX 20 mg
(n=11)

VLX 80 mg
(n=11)

Placebo 
(n=16)

Total 
(N=38)

Any TEAE 11 (100.0) 11 (100.0) 12 (75.0) 34 (89.5)

TEAEs grade ≥3 2 (18.2) 2 (18.2) 1 (6.3) 5 (13.2)

TEAEs related to study drug 9 (81.8) 8 (72.7) 3 (18.8) 20 (52.6)

TEAEs related to study drug grade 
≥3

1 (9.1) 0 0 1 (2.6)

Serious TEAEs 1 (9.1) 1 (9.1) 1 (6.3) 3 (7.9)

Serious TEAEs related to study drug 0 0 0 0

TEAEs leading to premature 
discontinuation of study drug

1 (9.1) 0 1 (6.3) 2 (5.3)

TEAEs leading to drug interruption 4 (36.4) 1 (9.1) 1 (6.3) 6 (15.8)

No new safety signals were observed

VANTAGE: Safety



Global Linerixibat Itch STudy of Efficacy and Safety iN PBC (GLISTEN)



GLISTEN: Change in Pruritus With Linerixibat

Phase III study of linerixibat people with PBC-related pruritus 

Hirschfield.  EASL 2025. GS-011.
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