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Highlights Lay summary

� Biochemical markers can help estimate risk of

progression in patients with primary biliary
cholangitis.

� Data from the POISE trial were used to calculate
GLOBE score and aminotransferase-to-platelet ratio
index.

� Obeticholic acid treatment was associated with a
shift to lower risk of progression.
https://doi.org/10.1016/j.jhepr.2020.100191
Primary biliary cholangitis (PBC) is a chronic disease
affecting the liver. People who suffer from PBC are at
risk of serious long-term complications. Information
from certain blood tests can be used to estimate the
likelihood of experiencing long-term complications.
The results of this study showed that based on blood
test results, people taking obeticholic acid, with or
without ursodeoxycholic acid, for PBC were predicted
to have a better outcome than those taking placebo.
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Background & Aims: Biochemical markers, including GLOBE score and aspartate aminotransferase-to-platelet ratio index
(APRI), are used to stratify risk in patients with primary biliary cholangitis (PBC). This study aimed to evaluate the effects of
obeticholic acid (OCA) on categorical shifts in GLOBE score, APRI, and both combined, based on data from POISE, a phase III
placebo-controlled trial in patients with PBC who had an incomplete response or were intolerant to ursodeoxycholic acid.
Methods: In a post hoc analysis, baseline and Month 12 data from POISE were used to calculate the APRI and GLOBE score.
Patients were stratified into 3 risk groups based on a combination of APRI (0.54) and GLOBE (0.3 or age-specific) thresholds.
Results: The analysis included 215 patients (47 low risk; 79 moderate risk; 89 high risk). Using the combined GLOBE score
(threshold of 0.3) and APRI thresholds, there was improvement in >−1 risk stage in 37% and 35% of patients in the OCA 5–10 mg
and 10 mg groups, respectively, vs.12% in the placebo group (both p <0.05). Progression occurred in 10% and 0% in the 5–10 mg
and 10 mg groups vs. 37% in the placebo group. Results with GLOBE age-specific thresholds were similar.
Conclusions: Based on change in APRI and GLOBE score at 12 months, OCA treatment is associated with reduction in the
predicted risk of liver-related complications in patients with PBC.
Clinical trials registration: NCT01473524.
© 2020 Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Primary biliary cholangitis (PBC) is characterised by the
destruction of intrahepatic bile ducts, cholestasis, and progres-
sive inflammation that leads to fibrosis and the subsequent
development of cirrhosis and its potentially fatal complica-
tions.1,2 Cirrhosis-related complications in patients with PBC
include ascites, variceal bleeding, hepatic encephalopathy, and
other complications related to hepatic decompensation.3 These
complications predict the need for liver transplantation and
increased risk of death.3,4 Previously, ursodeoxycholic acid
(UDCA) was the only approved treatment for PBC, and remains
the standard first-line therapy associated with reduced mortal-
ity.1,2,5 However, UDCA does not prevent progression to cirrhosis
and liver failure in all patients, and those with an incomplete
biochemical response to UDCA are most at risk of an
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unfavourable outcome.6 Obeticholic acid (OCA) is a highly se-
lective and potent farnesoid X receptor (FXR) agonist that acti-
vates FXR, a key regulator of inflammation, and bile acid
homeostasis.7 Compared with placebo, OCA treatment was
associated with significant improvement in liver chemistry in
patients with PBC and an inadequate response to UDCA.8

Biochemical markers have proven useful for risk stratification
in PBC.6,9–12 Two strategies that combine biochemical markers to
evaluate risk are aspartate aminotransferase (AST)-to-platelet
ratio index (APRI) and the GLOBE score developed and validated
by the Global PBC Study Group.6,12 Developed as a marker of
cirrhosis and portal hypertension in patients with hepatitis C,
APRI has been shown to predict risk in PBC regardless of
response to UDCA.12,13 Analyses based on a cohort of PBC pa-
tients determined that an APRI above a threshold of 0.54 is
associated with poorer clinical outcomes.12 In the phase III POISE
trial investigating OCA in patients with PBC, OCA was associated
with a significant decrease in AST compared with placebo at the
end of the 12-month double-blind treatment period.8 The GLOBE
score is a prognostic algorithm to predict liver transplant (LT)-
free survival in PBC patients treated with UDCA.6 The GLOBE
score can be evaluated using an overall threshold (0.3) or age-
specific threshold, which separates patients into 5 age groups
and matches them with an age- and sex-matched population.6
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Table 1. Risk group categories based on APRI and GLOBE score.

Risk group Definition

Low-risk group APRI <−0.54 AND GLOBE score <−threshold*
Moderate-risk group APRI <−0.54 AND GLOBE score >threshold*, OR

APRI >0.54 AND GLOBE score <−threshold*
High-risk group APRI >0.54 AND GLOBE score >threshold*

APRI, aspartate aminotransferase-to-platelet ratio index.
*Analyses based on the overall threshold used 0.3 as the threshold value, whereas
analyses using age-specific thresholds used −0.52 for <45 years, 0.01 for >−45 to <52
years, 0.60 for >−52 to <58 years, 1.01 for >−58 to <66 years, and 1.69 for >−66 years.6
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A GLOBE score below threshold is associated with a LT-free
survival similar to that of a matched normal population,
whereas a GLOBE score above threshold is associated with
significantly diminished LT-free survival.6 Following 12 months
of OCA treatment, calculation of the GLOBE score using data from
the POISE trial indicated a significant reduction in the risk of
death or liver transplantation at 5, 10, and 15 years.14 The com-
bination of both APRI threshold and GLOBE score threshold has
demonstrated the ability to stratify patients more accurately
than either score alone for predicting the risk of major liver-
related complications.3

The aim of the current study was to evaluate the biochemical
response to OCA treatment through categorical shifts in APRI
and/or GLOBE score in patients with PBC, based on data from the
POISE trial.8
Patients and methods
Study design and treatment
POISE (NCT01473524) was a randomised, double-blind, placebo-
controlled, pivotal phase III trial evaluating the efficacy, safety,
and tolerability of OCA 5 to 10 mg daily in addition to UDCA in
patients with PBC who had incomplete response to UDCA or as a
monotherapy in patients who were intolerant to UDCA.8 Ran-
domisation was stratified based on Paris 1 risk criteria (alkaline
phosphatase [ALP] >3 × the upper limit of normal [ULN] and/or
AST >2 × ULN and/or bilirubin >ULN) and the use of UDCA.8 In
this post hoc analysis, APRI and GLOBE score were calculated
using laboratory indices (AST, ALP, bilirubin, albumin, and
platelet count) collected at baseline, scheduled study visits, and
at the end of the double-blind phase (Month 12).

APRI
The APRI was calculated according to the formula of Wai et al.:9

APRI ¼ AST level=ULN=platelet count ð109=LÞ × 100:

GLOBE score
Baseline and Month 12 data from POISE were entered into the
GLOBE score algorithm, where LN represents the natural loga-
rithm:6

0:044378 × age at start of UDCA therapy +0:93982 × LN

ðbilirubin times the ULN at 1-year follow-upÞ
+ 0:335648 × LN ðALP times the ULN at 1-year follow-upÞ
− 2:266708 × albumin levels × the lower limit of normal

½LLN� at 1-year follow-up − 0:002581 × platelet count per

109=L at 1-year follow-up +1:216865

For baseline characteristics and safety assessments, all
patients who had baseline parameters for GLOBE score evalua-
tions were included. For assessing categorical shifts in GLOBE
score, only patients with both baseline and Month 12 GLOBE
scores available were evaluated. Patients were assessed by the
overall threshold (0.3) and by age-specific thresholds developed
by the Global PBC Study Group. The age-specific thresholds were
defined as follows: −0.52 for <45 years, 0.01 for >−45 to <52 years,
0.60 for >−52 to <58 years, 1.01 for >−58 to <66 years, and 1.69 for
>−66 years.6 A score below the age-specific threshold was
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associated with a prognosis similar to that of a matched normal
population.

Risk group stratification
Patients were pooled by risk groups, which were determined
using both the overall and the age-specific thresholds for the
various analyses: the low-risk group was defined as APRI
<−0.54 and GLOBE score <− threshold; the moderate-risk group
was defined as APRI <−0.54 and GLOBE score > threshold, or
APRI >0.54 and GLOBE score <− threshold; and the high-risk
group was defined as APRI >0.54 and GLOBE score >
threshold.

Analyses
Patients in each risk group were assessed for categorical shifts
in APRI and/or GLOBE score at Month 12 compared with
baseline (Table 1). For the analyses of categorical shifts in APRI
and/or GLOBE scores, patients without paired observations
were excluded. In addition, patients in the low-risk group were
excluded from the improvement analysis as they were inca-
pable of further categorical improvement; similarly, patients
from the high-risk group were incapable of further categorical
worsening and therefore were not included in the progression
analysis. Analyses of progression and improvement were
completed using a Cochran-Mantel-Haenszel test stratified by
randomisation stratification factors. Statistical testing was
2-sided and performed at the 0.05 alpha level. Odds ratios
(ORs) and confidence intervals (CIs) comparing OCA groups
with placebo were obtained using a logistic regression model
with terms for treatment and randomisation stratification fac-
tors. The APRI was compared between OCA and placebo using
an analysis of covariance model with changes from baseline as
the dependent variable including treatment group and ran-
domisation stratification factors as fixed effects and baseline as
a covariate.
Results
Patient characteristics
This post hoc analysis included a total of 215 patients from the
phase III POISE trial (Table 2). Overall, the number of patients in
each risk group per the 0.3 GLOBE threshold/0.54 APRI threshold
was small, with fewer patients in the low-risk group (n = 47)
than in the moderate- (n = 79) or high-risk groups (n = 89).
Within each risk group, the treatment groups were generally
comparable in terms of demographics and disease characteristics
at baseline likely owing to the randomisation stratification used
in the POISE trial. The median values for baseline APRI ranged
from 0.379 to 0.442 for the low-risk group, from 0.715 to 0.803
for the moderate-risk group, and from 1.096 to 1.287 for the
high-risk group. The median values for baseline GLOBE scores
2vol. 3 j 100191



Table 2. Baseline demographics and disease characteristics by risk group.

Low-risk group (APRI <−0.54, GLOBE score <−0.3) Placebo
(n = 18)

OCA 5–10 mg titration
(n = 11)

OCA 10 mg
(n = 18)

Age, years; median (IQR) 50.5 (20.0) 55.0 (14.0) 52.5 (14.0)
Sex, n (%)

Male 3 (17) 0 1 (6)
Female 15 (83) 11 (100) 17 (94)

Race, n (%)
White 17 (94) 10 (91) 18 (100)
Black 0 0 0
Asian 0 0 0
Other 1 (6) 1 (9) 0

Duration of PBC, years; median (IQR) 7.1 (5.9) 9.9 (7.7) 5.0 (6.2)
UDCA

Current use, n (%) 18 (100) 11 (100) 18 (100)
Dose, mg/kg; median (IQR) 14.4 (3.8) 15.0 (3.6) 16.2 (6.6)

ALP, U/L; median (IQR) 273.28 (91.90) 250.35 (24.85) 249.94 (97.25)
Total bilirubin, mg/dl; median (IQR) 0.46 (0.22) 0.37 (0.14) 0.42 (0.22)
Direct bilirubin, mg/dl; median (IQR) 0.15 (0.09) 0.13 (0.04) 0.15 (0.10)
Albumin, g/L; median (IQR) 44.75 (3.00) 43.20 (3.00) 44.75 (2.00)
AST, U/L; median (IQR) 29.23 (9.33) 25.97 (7.95) 29.88 (6.20)
Platelets, ×109/L; median (IQR) 292.00 (66.50) 299.00 (67.50) 300.75 (88.00)
APRI; median (IQR) 0.442 (0.187) 0.379 (0.124) 0.420 (0.105)
GLOBE score; median (IQR) −0.292 (0.783) −0.248 (0.590) −0.327 (0.731)

Moderate-risk group (APRI <−0.54, GLOBE score
>0.3 or APRI >0.54, GLOBE score <−0.3)

Placebo
(n = 22)

OCA 5–10 mg titration
(n = 26)

OCA 10 mg
(n = 31)

Age, years; median (IQR) 54.0 (11.0) 51.0 (8.0) 52.0 (12.0)
Sex, n (%)

Male 0 1 (4) 3 (10)
Female 22 (100) 25 (96) 28 (90)

Race, n (%)
White 21 (95) 25 (96) 31 (100)
Black 0 0 0
Asian 0 1 (4) 0
Other 1 (5) 0 0

Duration of PBC, years; median (IQR) 7.1 (9.1) 6.2 (5.7) 9.4 (7.7)
UDCA

Current use, n (%) 21 (95) 25 (96) 29 (94)
Dose, mg/kg; median (IQR) 16.1 (3.3) 16.3 (5.9) 14.3 (5.4)

ALP, U/L; median (IQR) 315.2 (130.4) 256.0 (186.7) 287.8 (146.6)
Total bilirubin, mg/dl; median (IQR) 0.43 (0.21) 0.42 (0.24) 0.47 (0.26)
Direct bilirubin, mg/dl; median (IQR) 0.15 (0.11) 0.14 (0.14) 0.17 (0.12)
Albumin, g/L; median (IQR) 44.00 (2.65) 42.75 (3.15) 44.50 (3.70)
AST, U/L; median (IQR) 45.15 (20.80) 50.80 (22.25) 46.75 (25.65)
Platelets, ×109/L; median (IQR) 248.75 (57.00) 232.50 (62.50) 240.50 (83.00)
APRI; median (IQR) 0.715 (0.340) 0.803 (0.301) 0.727 (0.467)
GLOBE score; median (IQR) −0.094 (0.324) −0.240 (0.713) 0.009 (0.482)

High-risk group (APRI >0.54, GLOBE score >0.3) Placebo
(n = 33)

OCA 5–10 mg titration
(n = 33)

OCA 10 mg
(n = 23)

Age, years; median (IQR) 58.0 (14.0) 61.0 (11.0) 65.0 (13.0)
Sex, n (%)

Male 2 (6) 4 (12) 5 (22)
Female 31 (94) 29 (88) 18 (78)

Race, n (%)
White 28 (85) 32 (97) 21 (91)
Black 1 (3) 1 (3) 0
Asian 1 (3) 0 1 (4)
Other 3 (9) 0 1 (4)

Duration of PBC, years; median (IQR) 8.3 (10.0) 9.4 (10.3) 9.7 (11.5)
UDCA

Current use, n (%) 29 (88) 29 (88) 19 (83)
Dose, mg/kg; median (IQR) 15.4 (5.1) 15.9 (5.0) 15.4 (4.1)

ALP, U/L; median (IQR) 316.30 (208.78) 339.55 (102.18) 311.33 (186.57)
Total bilirubin, mg/dl; median (IQR) 0.79 (0.47) 0.74 (0.38) 0.95 (0.59)
Direct bilirubin, mg/dl; median (IQR) 0.29 (0.49) 0.30 (0.29) 0.36 (0.40)
Albumin, g/L; median (IQR) 41.40 (3.50) 42.00 (4.00) 42.50 (5.60)
AST, U/L; median (IQR) 49.50 (31.85) 54.45 (32.35) 49.93 (50.00)
Platelets, ×109/L; median (IQR) 158.50 (116.00) 193.50 (119.00) 156.00 (63.00)
APRI; median (IQR) 1.178 (1.291) 1.096 (1.185) 1.287 (1.383)
GLOBE score; median (IQR) 1.257 (0.921) 0.727 (0.576) 1.207 (1.019)

ALP, alkaline phosphatase; APRI, aspartate aminotransferase-to-platelet ratio index; AST, aspartate aminotransferase; IQR, inter-quartile range; OCA, obeticholic acid; PBC,
primary biliary cholangitis; UDCA, ursodeoxycholic acid.
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Fig. 1. Changes in APRI. Double-blind p value for comparing OCAwith placebo was obtained using an ANCOVA model with baseline value as a covariate and fixed
effects for treatment and randomisation strata factor. The dashed red line represents the APRI threshold of 0.54. *p <0.05. **p <0.01. ***p <0.0001. ANCOVA,
analysis of covariance; APRI, aspartate aminotransferase-to-platelet ratio index; BL, baseline; LS, least square; OCA, obeticholic acid; UDCA, ursodeoxycholic acid.
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Fig. 2. Categorical changes in APRI after OCA treatment. Progression was
defined as baseline APRI <−0.54 and on treatment APRI >0.54; improvement was
defined as baseline APRI >0.54 and on treatment APRI <−0.54. Patients with
evaluations at both baseline and double-blind Month 12 were included.
p values were obtained using the Cochran-Mantel-Haenszel test.
*p <0.05. **p <0.01. APRI, aspartate aminotransferase-to-platelet ratio index;
OCA, obeticholic acid; UDCA, ursodeoxycholic acid.
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ranged from −0.327 to −0.248 for the low-risk group, from −0.240
to 0.009 for the moderate-risk group, and from 0.727 to 1.257 for
the high-risk group. To perform shift analyses, both baseline and
Month 12 values for APRI and GLOBE scores were available for
187 patients (87%).
Changes in APRI and GLOBE score
During double-blind treatment, both OCA groups had a signifi-
cant decrease from baseline in APRI compared with placebo (p
<0.01 at Month 12) (Fig. 1). No changes in platelet count were
observed. Among patients with APRI >−0.54 at baseline, 31 (35%)
OCA-treated patients had APRI reduced to <0.54 by the end of
the trial, vs. 6 (13%) placebo-treated patients (Fig. 2). Compared
with placebo, the ORs (95% CIs) were 3.3 (1.1–9.7) for OCA 5–10
mg and 4.0 (1.3–11.8) for OCA 10 mg (Fig. S1).
JHEP Reports 2021
Among patients with a GLOBE score >−0.3 at baseline, OCA
5–10 mg vs. placebo treatment resulted in a greater percentage
of patients achieving a GLOBE score <−0.3 (27% vs. 6% for placebo;
OR 5.5 [95% CI, 1.0–29.0], Fig. 3A and Fig. S1).Treatment with OCA
5–10 mg or OCA 10 mg resulted in fewer patients with a GLOBE
score <−0.3 at baseline progressing to a GLOBE score >0.3 (13% for
5–10 mg and 3% for 10 mg vs. 33% for placebo) (Fig. 3A). Results
were consistent when using the age-specific thresholds, with
48% and 53% of patients achieving improvement with 5–10 mg
(OR 3.7 [95% CI, 1.0–14.3]) and 10 mg OCA (OR 5.0 [95% CI,
1.2–21.8], Fig. 3B and Fig. S1), respectively, vs. 22% with placebo,
and with 5% and 0%, respectively, progressing vs. 18% with pla-
cebo (Fig. 3B). Qualitatively, trends in categorical shifts in GLOBE
score were consistent regardless of the threshold used (overall
threshold of 0.3, and an age-specific threshold, Fig. 3B).

When patients were stratified into risk groups based on
combined GLOBE and APRI criteria, with a GLOBE threshold of
0.3 and APRI threshold of 0.54, OCA treatment resulted in a
greater percentage of patients improving by at least 1 risk stage
(37%, OR 4.1 [95% CI, 1.5–11.7] with 5–10 mg and 35%, OR 3.9 [95%
CI, 1.3–11.2] with 10 mg vs. 12% with placebo, Fig. 4A and Fig. S1)
and a smaller percentage of patients progressing by at least 1 risk
stage compared with placebo (10% with 5–10 mg and 0% with 10
mg vs. 37% with placebo, Fig. 4A). Results were similar when
using the GLOBE age-specific thresholds: improvement occurred
in 49% (OR 4.0 [95% CI, 1.6–9.7]) and 50% (OR 4.2 [95% CI,
1.7–10.5]) with 5–10 mg and 10 mg, respectively, vs. 20% with
placebo, and progression in 5% and 0% with 5–10 mg and 10 mg
vs. 23% with placebo (Fig. 4B and Fig. S1).

Safety
Detailed safety and tolerability data from the POISE trial have
been previously reported.8 In this post hoc analysis, the most
common adverse event (AE) across all treatments and risk
groups was pruritus; other common AEs were nasopharyngitis,
headache, and fatigue (Table S1). These results are consistent
with the AE data from the overall study.8 The incidence of pru-
ritus was higher in the OCA groups than in the placebo group for
the moderate- and high-risk groups, but not for the low-risk
group. There were no discontinuations in the low-risk group, 7
4vol. 3 j 100191
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Fig. 4. Risk category shifts using APRI and GLOBE thresholds combined. (A) Risk category shifts using APRI and GLOBE (0.3) thresholds combined. (B) Risk
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threshold. p values were obtained using the Cochran-Mantel-Haenszel test. *p <0.05. **p <0.01. ***p <0.001. ****p <0.0001. APRI, aspartate aminotransferase-to-
platelet ratio index; DB, double-blind; OCA, obeticholic acid; UDCA, ursodeoxycholic acid.

Placebo
± UDCA

OCA 5-10 mg
± UDCA

OCA 10 mg
± UDCA

% Patients
30 20 10 0 10 20 30

5%
(1/19)

27%
(8/30)*

6%
(2/32)

3%
(1/40)***

13%
(4/30)

33%
(12/36)

Baseline GLOBE score ≤0.3
Month 12 GLOBE score >0.3

Baseline GLOBE score >0.3
Month 12 GLOBE score ≤0.3

40 4050

Placebo
± UDCA

OCA 5-10 mg
± UDCA

OCA 10 mg
± UDCA

% Patients
30 20 10 0 10 20 30 50

53%
(8/15)*

48%
(10/21)

22%
(5/23)

0%
(0/44)**

5%
(2/39)

18%
(8/45)

Baseline GLOBE score   ≤Age-specific threshold
Month 12 GLOBE score >Age-specific threshold

Baseline GLOBE score >Age-specific threshold
Month 12 GLOBE score   ≤Age-specific threshold

40 60

ImprovementProgression ImprovementProgression

A B

Fig. 3. Categorical changes in GLOBE score after OCA treatment. (A) GLOBE score by overall threshold (0.3). (B) GLOBE score by age-specific threshold.
Age-specific threshold was defined as follows, for age based on consent date: −0.52 for <45 years; 0.01 for >−45 to <52 years; 0.60 for >−52 to <58 years; 1.01 for >−58
to <66 years; 1.69 for >−66 years. The p value was obtained using the Cochran-Mantel-Haenszel test. *p <0.05. **p <0.01. ***p <0.001. OCA, obeticholic acid;
UDCA, ursodeoxycholic acid.
in the moderate-risk group (1 placebo; 2 OCA 5–10 mg; 4 OCA 10
mg), and 11 in the high-risk group (2 placebo; 4 OCA 5–10 mg; 5
OCA 10 mg). A total of 3 discontinuations in the moderate-risk
group (1 OCA 5–10 mg; 2 OCA 10 mg) and 5 discontinuations
in the high-risk group (all OCA 10 mg) were attributed to pru-
ritus. Other AEs led to discontinuation in 1 patient in the
moderate-risk group (OCA 10 mg) and 5 patients in the high-risk
group (2 placebo; 3 OCA 5–10 mg).
Discussion
Regular evaluation of patient prognosis based on categorical shifts
in APRI, GLOBE score, or a combination of both scores may aid in
assessing response to therapy. In this study, treatment with OCA
resulted in a significant improvement in APRI vs placebo. The
decrease in APRIwas consistentwith the decrease in ASTobserved
JHEP Reports 2021
during the double-blind phase of the trial.8 In the overall and age-
specific GLOBE score thresholds, compared with placebo, OCA
treatment resulted in fewer patients progressing to a GLOBE score
associated with a higher risk of LT or death, and a greater per-
centage of patients achieving a GLOBE score associated with a
prognosis similar to that of a normal population. Similar results
were also observed with the APRI and GLOBE combined scores.

Of the patients treated with OCA 5–10 mg, none progressed in
risk category by APRI score, whereas 87–97% of patients main-
tained their low-risk category without progression by overall and
age-specific GLOBE and combined scores. Across all risk criteria
assessed in this analysis, only a single patient receiving 10mgOCA
progressed in risk (using theGLOBEoverall threshold). Nopatients
receiving 10 mg OCA progressed using the combined risk criteria,
age-specific GLOBE threshold, or APRI. The low percentage of
patients receiving OCA 10mgwho shifted to the GLOBE score <−0.3
5vol. 3 j 100191
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category may have been as a result of high baseline GLOBE scores
in this group compared with the other groups or a larger number
of patients discontinuing from this group (9 vs. 6 in the OCA 5–10
mg group and 3 in the placebo group).

The relativenumberof LTsdue to PBCappears tohavedecreased
in the USA and Europe with the use of UDCA; however, in Europe,
the absolute number of PBC-related LTs has remained stable over
thepast decade.15,16 Approximately 40%ofpatientswithPBCdonot
fully respond to UDCA and continue to require liver trans-
plantation, indicating an unmet need for additional therapeutic
options.15,16 In the phase III POISE trial, OCA elicited significant
improvements in markers of cholestasis and hepatocellular dam-
age in patients with PBC who had an incomplete response to, or
were intolerant of, UDCA.8 Nevertheless, a partial response to
UDCA is still associated with an improved hazard ratio compared
with no treatment at all.5 Although response criteria are important
tools in evaluating new treatments and studies and are frequently
negotiated with regulatory agencies, many diseases such as PBC
exist on a continuous spectrum and are not fully quantified by
dichotomous criteria.

This study adds to the growing body of literature on the use of
scoring systems such as the GLOBE score to evaluate response to
PBC treatment. The GLOBE score was originally developed to
predict outcomes in patients treated with UDCA.6 However, it is
showing utility with other treatments as well.14,17 A recent pub-
lication quantified the long-term benefit of OCA in the POISE trial
through an analysis of data from POISE according to GLOBE score
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and also the United Kingdom-PBC (UK-PBC) score developed by
the UK-PBC Consortium.14 The GLOBE and UK-PBC scores were
also used to assess the benefit of bezafibrate in combination with
UDCA in a retrospective cohort of patients from the Japan PBC
Study Group.17 Both the GLOBE and UK-PBC scores include ALP
and total bilirubin, which have been identified as the most
important markers in determining LT-free survival in PBC.18,19

The approach of applying the combination of APRI and GLOBE
to the POISE trial suggests that OCA has the potential to reduce
long-term liver-related complications. However, the small sam-
ple size for each treatment group when stratified by risk was a
limitation of this post hoc study. Long-term studies evaluating
clinical outcome are required to confirm whether these results
translate into overall clinical benefit, including a reduced risk of
future hepatic complications, liver transplantation, and death. To
this end, the ongoing phase IV COBALT trial (NCT02308111) is
designed specifically to evaluate clinical outcomes in patients
with PBC who are treated with OCA.20 Data from COBALT could
be used to validate the response to OCA as measured by com-
bined criteria. In addition, longer-term data from the POISE trial
will help to confirm the effect on clinical outcomes.

In conclusion, the results of this analysis based on biochem-
ical markers further establish the utility of APRI and GLOBE score
to assess the risk of liver-related complications in patients with
PBC and support the use of OCA to reduce the risk of such
complications, although confirmation of an effect on clinical
outcomes is awaited.
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