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ABSTRACT

BACKGROUND
Primary biliary cholangitis is a rare, chronic cholestatic liver disease characterized
by the destruction of interlobular bile ducts, leading to cholestasis and liver fibrosis.
Whether elafibranor, an oral, dual peroxisome proliferator-activated receptor (PPAR)
a and & agonist, may have benefit as a treatment for primary biliary cholangitis
is unknown.

METHODS

In this multinational, phase 3, double-blind, placebo-controlled trial, we randomly
assigned (in a 2:1 ratio) patients with primary biliary cholangitis who had had an in-
adequate response to or unacceptable side effects with ursodeoxycholic acid to receive
once-daily elafibranor, at a dose of 80 mg, or placebo. The primary end point was a
biochemical response (defined as an alkaline phosphatase level of <1.67 times the up-
per limit of the normal range, with a reduction of >15% from baseline, and normal
total bilirubin levels) at week 52. Key secondary end points were normalization of the
alkaline phosphatase level at week 52 and a change in pruritus intensity from baseline
through week 52 and through week 24, as measured on the Worst Itch Numeric Rating
Scale (WI-NRS; scores range from 0 [no itch] to 10 [worst itch imaginable]).

RESULTS

A total of 161 patients underwent randomization. A biochemical response (the pri-
mary end point) was observed in 51% of the patients (55 of 108) who received elafi-
branor and in 4% (2 of 53) who received placebo, for a difference of 47 percentage
points (95% confidence interval [CI], 32 to 57; P<0.001). The alkaline phosphatase
level normalized in 15% of the patients in the elafibranor group and in none of the
patients in the placebo group at week 52 (difference, 15 percentage points; 95% CI,
6 to 23; P=0.002). Among patients who had moderate-to-severe pruritus (44 patients
in the elafibranor group and 22 in the placebo group), the least-squares mean
change from baseline through week 52 on the WI-NRS did not differ significantly
between the groups (-1.93 vs. —1.15; difference, —0.78; 95% CI, —1.99 to 0.42;
P=0.20). Adverse events that occurred more frequently with elafibranor than with
placebo included abdominal pain, diarrhea, nausea, and vomiting.

CONCLUSIONS
Treatment with elafibranor resulted in significantly greater improvements in rel-
evant biochemical indicators of cholestasis than placebo. (Funded by GENFIT and
Ipsen; ELATIVE ClinicalTrials.gov number, NCT04526665.)
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RIMARY BILIARY CHOLANGITIS IS A RARE,

chronic cholestatic liver disease with in-

creasing prevalence worldwide that occurs
predominantly in women 40 years of age or old-
er.!? The disease is characterized by the destruc-
tion of interlobular bile ducts, which leads to
cholestasis and liver fibrosis.! If left untreated,
primary biliary cholangitis can progress to cir-
rhosis, the need for liver transplantation, and
premature death.! A higher risk of these adverse
outcomes is correlated with elevated levels of
alkaline phosphatase and bilirubin, and elevated
levels are used as prognostic indicators of disease
progression.?

The only approved first-line therapy for pa-
tients with primary biliary cholangitis is ursode-
oxycholic acid, a tertiary hydrophilic bile acid.**>
Up to 40% of patients have an inadequate re-
sponse to this treatment,*” and 3 to 5% of patients
have unacceptable adverse events.” Obeticholic
acid, a selective farnesoid X receptor agonist,* is
the only approved second-line treatment!; how-
ever, fewer than 50% of patients have a biochem-
ical response, and pruritus may be exacerbated.®
Although off-label treatment with fibrates as
second-line therapy has shown potential for an
improved biochemical response and decreased
pruritus in patients with primary biliary cholan-
gitis,”*? an efficacious and safe long-term treat-
ment remains an unmet need.

Elafibranor is an oral, dual peroxisome pro-
liferator-activated receptor (PPAR) « and & agonist
that decreases the toxic effects of bile acid and
inflammation through downstream modulation
of the nuclear receptor targets of PPAR-o and
PPAR-6.% In a 12-week, phase 2 trial involving
patients with primary biliary cholangitis, treat-
ment with elafibranor significantly reduced bio-
markers of disease activity, and no safety con-
cerns were identified.’* Here, the results from
ELATIVE, a phase 3 trial evaluating the efficacy
and safety of elafibranor in patients with pri-
mary biliary cholangitis, are presented.

METHODS

PATIENTS

Patients 18 to 75 years of age were enrolled in
the trial if they had received a diagnosis of pri-
mary biliary cholangitis and had had an inade-
quate response to or unacceptable side effects
with ursodeoxycholic acid, as defined in the pro-
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tocol, available with the full text of this article at
NEJM.org. The trial was conducted at 82 sites in
14 countries. Key inclusion criteria were an alka-
line phosphatase level at least 1.67 times the up-
per limit of the normal range (ULN) (174 U per
liter for women and 215 U per liter for men) and
a total bilirubin level no more than 2 times the
ULN (41 pmol per liter). Among the exclusion
criteria were autoimmune hepatitis or primary
biliary cirrhosis—autoimmune hepatitis overlap and
evidence of clinically significant hepatic decom-
pensation, as defined in the protocol. Detailed
inclusion and exclusion criteria are provided in
Table S1 in the Supplementary Appendix (avail-
able at NEJM.org).

TRIAL DESIGN AND OVERSIGHT

In this multinational, phase 3, double-blind, pla-
cebo-controlled trial, patients were randomly
assigned (in a 2:1 ratio) to receive once-daily
elafibranor, at a dose of 80 mg, or placebo.
Randomization was stratified according to an
alkaline phosphatase level greater than 3 times
the ULN or a total bilirubin level above the ULN
(yes or no), and a score on the Worst Itch Nu-
meric Rating Scale (WI-NRS; scores range from
0 [no itch] to 10 [worst itch imaginable])** greater
than or equal to 4 (yes or no). Patients who were
receiving a stable dose of ursodeoxycholic acid
were permitted to continue this treatment through-
out the trial. The overall double-blind period
comprised two parts. In part one, patients were
randomly assigned to receive elafibranor or pla-
cebo in a double-blind manner for at least 52
weeks. In part two, patients continued their as-
signed regimen after week 52 until all patients
had completed their week 52 assessment or for
a maximum of 104 weeks, whichever came first.
The database lock occurred after the last patient
completed the week 52 visit. At the end of the
double-blind period, patients could enter an open-
label extension period and receive elafibranor for
up to 5 additional years.

The trial was designed by a steering group of
clinical experts and representatives from the spon-
sors (GENFIT and Ipsen). The investigators gath-
ered the data, and data analyses were performed
by the sponsors. The trial was conducted in accor-
dance with the International Council for Har-
monisation Good Clinical Practice guidelines, ap-
plicable regulatory requirements, and the principles
of the Declaration of Helsinki.’>!*® All patients
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provided written informed consent. The authors
vouch for the completeness and accuracy of the
data and for the fidelity of the trial to the protocol.
The initial manuscript draft was prepared by
medical writers, funded by Ipsen. Subsequent
revisions, and the final decision to submit the
manuscript, were made by members of the pub-
lication working group under the direction of the
first author. Additional details on trial design and
oversight are provided in the Supplementary Ap-
pendix.

TRIAL END POINTS

The primary end point was a biochemical response
at week 52 (defined as an alkaline phosphatase
level <1.67 times the ULN, with a reduction of
>15% from baseline, and total bilirubin at or
below the ULN). Key secondary end points were
normalization of the alkaline phosphatase level
at week 52 and a change in pruritus intensity
from baseline through week 52 and through week
24, assessed with the use of the WI-NRS among
patients with moderate-to-severe pruritus (defined
as a WI-NRS score of >4 at baseline).

Other secondary end points included changes
from baseline to week 52 in patient-reported out-
comes related to pruritus, as assessed with the
primary biliary cirrhosis—40 (PBC-40) question-
naire (scores range from 1 [or 0 in some items for
itch, social function, and symptoms] to 5 for each
of the 40 items, with higher scores indicating
worse quality of life) and the 5-D itch scale, which
measures the degree, duration, direction (improve-
ment or worsening), disability (effect on daily ac-
tivities), and distribution of itching (total scores
range from 5 to 25, with higher scores indicating
worse itch-related quality of life).””!® Secondary
end points also included the change from baseline
to week 52 in the levels of alkaline phosphatase,
total bilirubin, albumin, y-glutamyltransferase,
alanine aminotransferase, aspartate aminotrans-
ferase, I1gG, and IgM; the international normal-
ized ratio; the enhanced liver fibrosis score (cal-
culated according to three markers of liver fibrosis
[hyaluronic acid, procollagen type III amino-termi-
nal peptide, and tissue inhibitor of matrix metal-
loproteinase-1]; a score <7.7 indicates no-to-mild
fibrosis); liver stiffness (as measured by transient
elastography [FibroScan, Echosens!’]; scores range
from 2 to 75 kPa, with higher values indicating
greater liver stiffness); biomarkers of bile acid
synthesis (7a-hydroxy-4-cholesten-3-one and fibro-

blast growth factor 19); and lipid variables (total
cholesterol, low-density lipoprotein [LDL] choles-
terol, high-density lipoprotein [HDL] cholesterol,
very-low-density lipoprotein [VLDL] cholesterol,
and triglycerides) (Table S2).

SAFETY

Safety was assessed at each visit by means of
clinical assessments, evaluations that were pro-
cessed at a central laboratory (including hemato-
logic measures, blood chemical tests, and urinaly-
sis), and reported adverse events. Adverse events
were summarized according to the system organ
class and preferred terms in the Medical Dictionary
for Regulatory Activities (MedDRA), version 26.0.

STATISTICAL ANALYSIS

We calculated that enrollment of 150 patients
(100 patients in the elafibranor group and 50 in
the placebo group) would provide a power of at
least 90%, at a two-sided alpha level of 0.05, to
detect a between-group difference of 35 percent-
age points in the proportion of patients with a
biochemical response at week 52. The primary
analysis was based on data from the double-blind
period, with efficacy end points assessed at
week 52; safety analyses included data up to 104
weeks. The primary end point (biochemical re-
sponse at week 52) and key secondary end points
(normalization of alkaline phosphatase at week
52, and the change from baseline in the WI-NRS
score through week 52 and through week 24)
were assessed with the use of a prespecified fixed-
sequence testing approach, at a two-sided alpha
of 0.05, until a nonsignificant result was encoun-
tered. Other secondary end points are reported
as point estimates and 95% confidence intervals,
which were not adjusted for multiple testing and
should not be used in place of hypothesis testing
or to infer definitive treatment effects.

Analyses of the primary end point and the
key secondary end point of normalization of the
alkaline phosphatase level at week 52 were per-
formed in the intention-to-treat population with
the use of the exact Cochran—Mantel-Haenszel
test, stratified according to the randomization fac-
tors. For these two binary end points, a composite
strategy of imputation of nonresponse among pa-
tients who had intercurrent events (discontinua-
tion of the trial regimen or use of rescue therapy
for primary biliary cholangitis) before week 52
was applied. Response data for patients who did
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not have intercurrent events and had missing
data at week 52 were imputed with data from the
closest nonmissing assessment from the double-
blind period before or after the date of the theo-
retical week 52 visit. Details of supplementary
analyses for the primary end point, including
different approaches for handling missing data
or intercurrent events (or both), are included in the
Supplementary Appendix.

The change from baseline in the WI-NRS score
through week 52 and through week 24 in patients
with moderate-to-severe pruritus was compared
with the use of a mixed model for repeated mea-
sures. In this model, a hypothetical strategy was
applied in which any outcomes after the occur-
rence of intercurrent events (discontinuation of
the trial regimen or the use of rescue therapy for
pruritus) were considered to be missing data and
handled within the model under the assumption
that the patient continued the trial regimen.
Missing data not related to the occurrence of an
intercurrent event were similarly handled under
a missing-at-random assumption.

RESULTS

TRIAL POPULATION

From September 2020 through June 2022, a total
of 161 patients were randomly assigned to receive
elafibranor (108 patients) or placebo (53 patients);
these patients made up the intention-to-treat and
safety populations (Fig. S1). The intention-to-treat
population of patients with moderate-to-severe
pruritus at baseline included 66 patients (44 in
the elafibranor group and 22 in the placebo
group). Patient demographics and clinical charac-
teristics at baseline were similar in the elafi-
branor and placebo groups (Table 1). The repre-
sentativeness of the trial population is shown in
Table S3. Overall, 96% of the patients were
women, the mean (+SD) age was 57+9 years, and
the baseline mean alkaline phosphatase level was
321.9£+150.9 U per liter.

PRIMARY END POINT

At week 52, a biochemical response was observed
in a greater percentage of patients in the elafi-
branor group than in the placebo group (51% vs.
4%) — a difference of 47 percentage points (95%
confidence interval [CI], 32 to 57; P<0.001). A re-
sponse to elafibranor appeared to occur within
4 weeks after initiation of treatment and was

maintained through 52 weeks (Fig. 1A). The re-
sults of supplementary analyses were consistent
with these results (Table S4). Results of all sub-
group analyses of the primary end point are shown
in Figure S2.

KEY SECONDARY END POINTS

Normalization of Alkaline Phosphatase Level
Normalization of the alkaline phosphatase level
at week 52 occurred in 15% of patients in the
elafibranor group and in 0% of patients in the
placebo group, for a difference of 15 percentage
points (95% CI, 6 to 23; P=0.002). The percent-
age of patients with normalization of the alkaline
phosphatase level was consistently higher in the
elafibranor group through week 52 than in the
placebo group (Fig. 1B). The results for all sub-
group analyses of the normalization of the alka-
line phosphatase level are presented in Figure S3.

Change from Baseline in WI-NRS Score

In patients with moderate-to-severe pruritus, the
least-squares mean change in the WI-NRS score
did not differ significantly between the elafibranor
group and the placebo group from baseline
through week 52 (-1.93 vs. —1.15; difference,
—0.78; 95% CI, -1.99 to 0.42; P=0.20) and from
baseline through week 24 (-1.60 vs. —1.26; dif-
ference, —0.34; 95% CI, —1.49 to 0.80) (Fig. 1C).

OTHER SECONDARY END POINTS

Among the patients with moderate-to-severe
pruritus at baseline, the changes from baseline
to week 52 appeared to favor elafibranor over
placebo for the itch domain of the PBC-40 quali-
ty-of-life questionnaire (least-squares mean dif-
ference, —2.3; 95% CI, —4.0 to —0.7) and for the
total score on the 5-D itch scale (least-squares
mean difference, —3.0; 95% CI, —5.5 to —0.5). The
changes in other domains of the PBC-40 question-
naire over 52 weeks were similar in the two groups
(Figs. S5 and S6).

Reductions from baseline in alkaline phos-
phatase levels were observed in the elafibranor
group within 4 weeks after initiation of treatment
and appeared to be sustained at levels lower than
those in the placebo group through week 52,
with a between-group estimated percentage-point
difference of —40.6%5.3 (95% CI, —47.8 to —33.5)
(Fig. 1D and Fig. S4). Changes from baseline to
week 52 in liver-related variables and immuno-
globulins are shown in Table 2.
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*
Elafibranor Group Placebo Group Total

Characteristic (N=108) (N=53) (N=161)
Age —yr 57.5+8.4 56.4+9.3 57.1+8.7
Female sex — no. (%) 102 (94) 52 (98) 154 (96)
White race — no. (%) 101 (94) 46 (87) 147 (91)
Time since diagnosis — yr 7.9+5.9 8.31+6.8 8.0+6.2
Alkaline phosphatase

Mean — U/liter 321.3+121.9 323.1+198.6 321.9+150.9

>3x ULN — no. (%) 43 (40) 20 (38) 63 (39)
Total bilirubin — pmol/liter§ 9.7£5.1 9.4£5.0 9.6+5.1
Aspartate aminotransferase — U/liter 45.0+24.2 47.2+32.8 45.7+27.2
Alanine aminotransferase — U/liter 49.3+29.4 50.3+38.7 49.6+32.6
y-Glutamyltransferase — U/liter 213.3+186.1 220.0+220.3 215.5+197.4
Concurrent ursodeoxycholic acid — no. (%) 102 (94) 51 (96) 153 (95)
WI-NRS scoreq|

Mean 3.3+2.8 3.2+2.9 3.3+2.8

Moderate-to-severe pruritus — no. (%) || 44 (41) 22 (42) 66 (41)
Liver stiffness**

Mean — kPa 9.9+7.8 10.7+8.9 10.1+8.2

>10.0 kPa — no./total no. (%) 31/104 (30) 17/50 (34) 48/154 (31)
Bridging fibrosis or cirrhosis — no./total no. (%)t 12/31 (39) 8/16 (50) 20/47 (43)
Liver stiffness >10 kPa or bridging fibrosis (or both) or 35/104 (34) 19/50 (38) 54/154 (35)

cirrhosis — no./total no. (%)**7t

Plus—minus values are means +SD.

T Race was reported by the patients. All countries and sites used the same categories to determine race.

The upper limit of the normal range (ULN) for the alkaline phosphatase level is 104 U per liter for women and 129 U
per liter for men.

The ULN for the total bilirubin level is 20.5 ymol per liter for men and women.

Shown are the mean baseline scores for intensity of itch (scores range from 0 [no itch] to 10 [worst itch imaginable])
as assessed on the Worst Itch Numeric Rating Scale (WI-NRS) reported over the 14 days preceding randomization.
Moderate-to-severe pruritus was defined as a score of greater than or equal to 4 on the WI-NRS.

* Liver stiffness was assessed by means of vibration-controlled transient elastography; scores range from 2 to 75 kPa,

with higher values indicating greater liver stiffness.

7 The presence or absence of bridging fibrosis or cirrhosis was determined by histologic findings in the patients who

underwent a liver biopsy.

At week 52, levels of 7a-hydroxy-4-cholesten-
3-one and fibroblast growth factor-19 appeared
to be lower in patients who received elafibranor
than in those who received placebo (Table 2).
The levels of total cholesterol, LDL cholesterol,
VLDL cholesterol, and triglycerides were lower in
patients who received elafibranor than in those
who received placebo within 4 weeks after base-
line (Fig. S7). Lower levels of triglycerides and
VLDL cholesterol with elafibranor than with
placebo were sustained through week 52. HDL
cholesterol levels remained stable with elafibra-
nor treatment from baseline through week 52.

SAFETY AND ADVERSE EVENTS

Similar percentages of patients in the two groups
had adverse events, adverse events considered to
be related to the trial regimen, severe or serious
adverse events, or adverse events leading to dis-
continuation of elafibranor or placebo. Adverse
events occurring in more than 10% of patients
and more frequently in patients receiving elafi-
branor than in those receiving placebo were pre-
dominantly gastrointestinal in nature, including
abdominal pain, diarrhea, nausea, and vomiting
(Table 3). The majority of adverse events were of
mild or moderate intensity, and no patients re-
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Figure 1. Primary and Secondary End Points.

Panel A shows the percentage of patients who had a biochemical response (the primary end point), defined as alkaline phosphatase
levels of less than 1.67 times the upper limit of the normal range (ULN) (104 U per liter for women and 129 U per liter for men), with a
reduction of at least 15% from baseline, and total bilirubin levels at or below the ULN, from week 4 through week 52. Panel B shows the
percentage of patients with normalization of the alkaline phosphatase level from week 4 through week 52 (a key secondary end point).
The P values in Panels A and B were calculated with the use of the Cochran—Mantel-Haenszel test, stratified according to the random-
ization factors. A composite strategy of imputation of nonresponse among patients who had intercurrent events (discontinuation of the
trial regimen or use of rescue therapy for primary biliary cholangitis) before week 52 was applied. Missing responses that were not due
to an intercurrent event were imputed with data from the closest nonmissing assessment from the double-blind period before or after
the visit date. Panel C shows the least-squares (LS) mean change from baseline in the WI-NRS average score (scores range from 0 [no
itch] to 10 [worst itch imaginable]) in patients with moderate-to-severe pruritus over time (a key secondary end point). Analyses were
performed with the use of a mixed model for repeated measures, with terms for treatment, visits (4-week periods until week 52), and
treatment-by-visit interaction as fixed factors and with adjustment for baseline WI-NRS values and the stratification factor of alkaline
phosphatase greater than 3 times the ULN or total bilirubin above the ULN. An unstructured correlation matrix was used to model with-
in-patient variability. The WI-NRS scores for patients who discontinued the trial regimen early or received a rescue therapy for pruritus
were considered to be missing data and were handled within the model itself (missing-at-random assumption). I bars indicate 95% con-
fidence intervals. Panel D shows the mean percentage change from baseline in alkaline phosphatase levels over time (a secondary end
point); raw data are summarized here and are presented as collected data. I bars indicate standard errors.

800

ceiving elafibranor had severe pruritus. All ad-
verse events occurring more frequently in patients
receiving elafibranor than in those receiving pla-
cebo and all serious adverse events are shown in
Tables S5 and S6, respectively.

Elevated creatine phosphokinase levels and
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muscle injury were more common in patients
receiving elafibranor than in those receiving pla-
cebo. Elevated levels of creatine phosphokinase
(>5 times the ULN with or without associated
symptoms, or >3 times the ULN in the presence
of associated symptoms) led to permanent dis-
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Table 3. Summary of Adverse Events and Adverse Events Occurring in More than 10% of Patients in Either Group.
Elafibranor Placebo

Event (N=108) (N=53)

no. of patients (%)

Any adverse event that emerged during treatment period* 104 (96) 48 (91)
Covid-19 31 (29) 20 (38)
Pruritus 22 (20) 14 (26)
Abnormal weight gain 21 (19) 10 (19)
Abdominal pain, including upper and lower abdomen 12 (11) 3 (6)
Diarrhea 12 (11) 5(9)
Nausea 12 (11) 3 (6)
Urinary tract infection 12 (11) 10 (19)
Vomiting 12 (11) 1(2)
Fatigue 10 (9) 7 (13)
Headache 9 (8) 6 (11)
Back pain 4 (4) 6 (11)

Any severe adverse eventy 12 (11) 6 (11)

Any adverse event attributed to the trial regimen that emerged during 42 (39) 21 (40)

treatment period:

Any serious adverse event that emerged during treatment period( 11 (10) 7 (13)

Any adverse event leading to discontinuation of the trial regimen that 11 (10) 5(9)

emerged during treatment period

Any fatal adverse event 2(2) 0

* Adverse events that emerged during the treatment period were defined as any adverse event with an onset on or after
the date of the first administration of elafibranor or placebo and up to the date of the last double-blind data collection
for patients who completed the double-blind period and continued in the long-term extension period, and up to 30
days after the date of the last dose of elafibranor or placebo was received among the patients who discontinued the tri-
al regimen during the double-blind period; or any event with a start date before the first dose of elafibranor or placebo
was administered for which the severity worsened in intensity on or after the date of the first dose and up to the date of
the last double-blind data collection among patients who completed the double-blind period and continued in the long-
term extension period, and up to 30 days after the date of the last dose of elafibranor or placebo was received among
the patients who discontinued their trial regimen during the double-blind period.

T Severe adverse events were defined as adverse events that caused an interruption in normal activities of daily living and
generally required systemic drug therapy or other treatment; these adverse events were usually incapacitating.

1 Adverse events attributed to the trial regimen that emerged during the treatment period included any adverse events
that were determined by the investigator to be “possibly related” or “related” to elafibranor or placebo, or in cases for
which relatedness to the trial regimen was either not assessable or missing.

§ Serious adverse events that emerged during the treatment period were defined as any untoward medical occurrence
that at any dose resulted in death, was life-threatening, required in-patient hospitalization or prolongation of existing
hospitalization, resulted in persistent or significant disability or incapacity, or was determined to be a congenital anom-

aly or birth defect.

continuation of the trial regimen (in accordance
with protocol requirements) in four patients (3.7%)
in the elafibranor group, as compared with no
patients in the placebo group. Among the four
patients who discontinued treatment with elafibra-
nor, two were receiving concomitant statin thera-
py, one had coexisting chronic kidney disease,
and one had coexisting autoimmune thyroiditis.
The elevations were associated with myalgia in two
patients. An additional patient who had advanced

N ENGL ) MED 390;9

NEJM.ORG

cirrhosis and was receiving elafibranor and con-
comitant atorvastatin at a dose of 40 mg once
daily had a serious case of rhabdomyolysis.

One patient in the elafibranor group (0.9%)
and two patients in the placebo group (3.8%) had
elevated levels of aminotransferases (>3 times
the baseline value if baseline was elevated or >3
times or 5 times the ULN if the baseline value
was normal) or bilirubin (>2 times the ULN), or
both, that met the protocol-defined thresholds
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for consideration of potential drug-induced liver
injury and for report to the clinical events com-
mittee. The event in the elafibranor group was
adjudicated as a possible drug-induced liver in-
jury, and the events in the placebo group were
adjudicated as probable drug-induced liver inju-
ries. Elevated levels of aminotransferases led to
permanent discontinuation in accordance with
protocol requirements in two patients (one in each
group). All cases of elevated aminotransferases
levels were reversible, and the levels returned to
or trended toward baseline levels after discon-
tinuation of the trial regimen. Table S7 shows the
results of a customized group of MedDRA queries
for preferred terms related to hepatic injury.

The mean change from baseline through
week 52 in the serum creatinine level was —0.01£8.0
pmol per liter in patients receiving elafibranor
and —0.7+7.6 pumol per liter in those receiving
placebo. Increases in serum creatinine levels of
25% above baseline values were observed in 11
patients receiving elafibranor (10.2%) and in 4 pa-
tients receiving placebo (7.5%); these increases
were not associated with corresponding changes
in cystatin C or estimated glomerular filtration
rate, which was calculated with the use of the
Chronic Kidney Disease Epidemiology Collabora-
tion cystatin C formula. Acute kidney injury was
reported in 3 patients receiving elafibranor (2.8%)
and in 1 receiving placebo (1.9%).

Fatal adverse events occurred in 2 patients
receiving elafibranor (1.9%); 1 patient died from
postoperative complications after elective surgery
for an abdominal hernia repair, and 1 patient who
had end-stage liver disease died from biliary
sepsis and acute kidney injury. Neither event was
considered by the investigators or an indepen-
dent clinical events committee to be related to
treatment.

DISCUSSION

Patients enrolled in the ELATIVE trial had primary
biliary cholangitis and had had an inadequate
response to or unacceptable side effects with
ursodeoxycholic acid. Among these patients, 35%
had a liver stiffness measurement of greater than
10 kPa and bridging fibrosis or cirrhosis (or
both),?® and 39% had an alkaline phosphatase
level greater than 3 times the ULN at baseline.
After 52 weeks, a biochemical response indica-
tive of a reduction in cholestasis was observed in

51% of patients in the elafibranor group and in
4% of patients in the placebo group. The im-
provement in biochemical response is consistent
with previous reports for other PPAR-targeting
therapies in primary biliary cholangitis.!*>*2 In
this trial, rapid and sustained reductions in the
alkaline phosphatase level were observed in pa-
tients receiving elafibranor. Normalization of al-
kaline phosphatase, which has been associated
with improved transplantation-free survival, 2
also occurred in a significantly greater proportion
of patients who received elafibranor than in those
who received placebo.

Pruritus is among the most common symp-
toms reported by patients with primary biliary
cholangitis and can negatively impact quality of
life.??® In the ELATIVE trial, the WI-NRS score
did not differ significantly between the elafibra-
nor group and the placebo group. Analyses of
secondary end points showed possible reductions
in moderate-to-severe pruritus, according to
scores on the itch domain of the PBC-40 ques-
tionnaire and the 5-D itch scale, after 52 weeks
of treatment with elafibranor. This finding is in
contrast to that with obeticholic acid, which has
been shown to exacerbate pruritus.® Dyslipidemia
is also common among patients with primary
biliary cholangitis.” In patients treated with
elafibranor, reduced levels of triglycerides and
VLDL cholesterol and stable levels of LDL choles-
terol and HDL cholesterol were observed. In
contrast, among patients treated with obeticho-
lic acid, increases in the levels of total choles-
terol and LDL cholesterol and decreases in the
level of HDL cholesterol have been observed.*

The safety profile of elafibranor in this trial
was consistent with that observed in the wider
clinical development program, in which more
than 1600 patients with chronic liver diseases have
received elafibranor.>3'2 Four patients discontin-
ued treatment with elafibranor because of in-
creased creatine phosphokinase levels. Pharma-
cokinetic exposure to atorvastatin is 11 times as
high in patients with Child-Pugh class B liver
cirrhosis as in those with less advanced cirrho-
sis,® which increases the risk of rhabdomyolysis
associated with statin exposure,* as was ob-
served in 1 patient with cirrhosis who received
elafibranor and concomitant atorvastatin with
no dose adjustments made on the basis of hepatic
function.® No clinically meaningful changes in
renal function were observed.
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The majority of patients enrolled in this trial
were White, and although this feature aligns
with the general epidemiology of the disease,*
racial minorities appeared to be underrepresented
and ethnicity was not recorded. The ongoing
open-label extension and confirmatory phase 3
trial (ClinicalTrials.gov number, NCT06016842)
are assessing additional data on the long-term
safety of elafibranor and effects on clinical out-
comes. The results of the current trial showed
that elafibranor may provide an effective, new

second-line treatment for patients with primary
biliary cholangitis.

Supported by GENFIT and Ipsen.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

A data sharing statement provided by the authors is available
with the full text of this article at NEJM.org.

We thank all the patients involved in the trial, as well as their
caregivers; the care teams, trial coordinators, other investiga-
tors, and the research staff at participating institutions; and
Ryan Haines, Oliver Palmer, and Amelia Frizell-Armitage of
Costello Medical, United Kingdom, for providing medical writ-
ing support with an earlier version of the manuscript, funded by
Ipsen, in accordance with Good Publication Practice guidelines.

APPENDIX

The authors’ full names and academic degrees are as follows: Kris V. Kowdley, M.D., Christopher L. Bowlus, M.D., Cynthia Levy, M.D.,
Ulus S. Akarca, M.D., Mario Reis Alvares-da-Silva, M.D., Ph.D., Pietro Andreone, M.D., Marco Arrese, M.D., Christophe Corpechot,
M.D., Sven M. Francque, M.D., Ph.D., Michael A. Heneghan, M.D., Pietro Invernizzi, M.D., Ph.D., David Jones, Ph.D., Frederik C.
Kruger, Ph.D., Eric Lawitz, M.D., Marlyn J. Mayo, M.D., Mitchell L. Shiffman, M.D., Mark G. Swain, M.D., José Miguel Valera, M.D.,
Victor Vargas, M.D., John M. Vierling, M.D., Alejandra Villamil, M.D., Carol Addy, M.D., MM.Sc., Julie Dietrich, M.S., Jean-Michel
Germain, Ph.D., Sarah Mazain, M.D., Dragutin Rafailovic, M.D., Bachirou Taddé, Ph.D., Benjamin Miller, Pharm.D., Jianfen Shu,
Ph.D., Claudia O. Zein, M.D., and Jorn M. Schattenberg, M.D.

The authors’ affiliations are as follows: Liver Institute Northwest, Seattle (K.V.K.); the Division of Gastroenterology and Hepatology,
UC Davis School of Medicine, Sacramento (C.L.B.); Schiff Center for Liver Diseases, University of Miami, Miami (C.L.); the Department
of Gastroenterology, Ege University Faculty of Medicine, Izmir, Turkey (U.S.A.); Gastroenterology and Hepatology Division, Hospital
de Clinicas de Porto Alegre, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil (M.R.A.-S.); Medicina Interna Metabolica,
Baggiovara Hospital, Azienda Ospedaliero-Universitaria di Modena and Universita di Modena e Reggio Emilia, Modena (P.A.), and the
Division of Gastroenterology, Center for Autoimmune Liver Diseases, Department of Medicine and Surgery, University of Milano-Bicoc-
ca, and the European Reference Network on Hepatological Diseases (ERN RARE-LIVER), Fondazione IRCCS San Gerardo dei Tintori,
Monza (P.1.) — all in Italy; Departamento de Gastroenterologfa, Escuela de Medicina, Pontificia Universidad Catolica de Chile, Santiago
(M.A.), and Secciéon de Gastroenterologfa, Hospital San Juan de la Serena, Coquimbo (J.M. Valera) — both in Chile; the Reference
Center for Inflammatory Biliary Disease and Autoimmune Hepatitis, European Reference Network RARE-LIVER, Saint-Antoine Hospital
and Research Center, AP-HP, Sorbonne University, Paris (C.C.), GENFIT, Loos (J.-M.G., D.R., B.T.), and Ipsen, Boulogne-Billancourt
(S.M.) — all in France; the Department of Gastroenterology and Hepatology, Antwerp University Hospital, and InflaMed Center of
Excellence, Laboratory of Experimental Medicine and Paediatrics, Faculty of Medicine and Health Sciences, Antwerp University — both
in Antwerp, Belgium (S.M.E.); the Institute of Liver Studies, King’s College Hospital NHS Foundation Trust, London (M.A.H.), the In-
stitute of Cellular Medicine and NIHR Newcastle Biomedical Research Center, Newcastle University, Newcastle Upon Tyne (D.J.) — all
in the United Kingdom; the Department of Gastroenterology and Hepatology, Mediclinic Durbanville, and Tiervlei Trial Centre — both
in Cape Town, South Africa (F.C.K.); the Texas Liver Institute, University of Texas Health, San Antonio (E.L.), the Division of Digestive
and Liver Diseases, University of Texas Southwestern Medical Center, Dallas (M.J.M.), and the Departments of Medicine and Surgery,
Baylor College of Medicine, Houston (J.M. Vierling) — all in Texas; the Liver Institute of Virginia, Bon Secours Mercy Health, Richmond
(M.L.S.); the Liver Unit, Department of Medicine, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada (M.G.S.);
Liver Unit, European Reference Network RARE-LIVER, Hospital Universitari Vall d’Hebron, Universitat Autonoma de Barcelona, Ci-
berEhd, Barcelona (V.V.); Hepatic Autoimmunity Unit, Hospital Italiano de Buenos Aires, Buenos Aires (A.V.); GENFIT (C.A., J.D.) and
Ipsen (B.M., J.S., C.0.Z.) — both in Cambridge, MA; and the Metabolic Liver Research Program, University Medical Center of the Jo-
hannes Gutenberg University Mainz, Mainz, and the Department of Medicine II, Saarland University and Saarland University Medical
Center, Homburg — both in Germany (J.M.S.).

REFERENCES
1. European Association for the Study of  follow-up study. Gastroenterology 2014; et al. Primary biliary cholangitis: advanc-

the Liver. EASL clinical practice guide- 147(6):1338.e5-1349.e5.

lines: the diagnosis and management of
patients with primary biliary cholangitis.
J Hepatol 2017;67:145-72.

2. LvT, Chen S, Li M, Zhang D, Kong Y,
Jia J. Regional variation and temporal
trend of primary biliary cholangitis epide-
miology: a systematic review and meta-
analysis. ] Gastroenterol Hepatol 2021;36:
1423-34.

3. Lammers WJ, van Buuren HR,
Hirschfield GM, et al. Levels of alkaline
phosphatase and bilirubin are surrogate
end points of outcomes of patients with
primary biliary cirrhosis: an international

4. LiH, GuanY, Han C, et al. The patho-
genesis, models and therapeutic advances
of primary biliary cholangitis. Biomed
Pharmacother 2021;140:111754.

5. Sauerbruch T, Hennenberg M, Trebic-
ka J, Beuers U. Bile acids, liver cirrhosis,
and extrahepatic vascular dysfunction.
Front Physiol 2021;12:718783.

6. Corpechot C, Abenavoli L, Rabahi N,
et al. Biochemical response to ursodeoxy-
cholic acid and long-term prognosis in pri-
mary biliary cirrhosis. Hepatology 2008;
48:871-7.

7. Invernizzi P, Floreani A, Carbone M,

es in management and treatment of the
disease. Dig Liver Dis 2017;49:841-6.

8. Nevens F, Andreone P, Mazzella G, et
al. A placebo-controlled trial of obeticho-
lic acid in primary biliary cholangitis.
N Engl J Med 2016;375:631-43.

9. Corpechot C. The role of fibrates in
primary biliary cholangitis. Curr Hepatol
Rep 2019;18:107-14 (https://link.springer
.com/article/10.1007/s11901-019-00455-3).
10. Levy C. Fibrates for primary biliary
cholangitis: what’s all the hype? Ann
Hepatol 2017;16:704-6.

11. Dill MM, Kremer AE. Evaluation and
management of pruritus in primary bili-

N ENGL J MED 390;9 NEJM.ORG FEBRUARY 29, 2024

The New England Journal of Medicine

Downloaded from nejm.org at UNIVERSITAET BERN- INSELSPITAL BERN on May 3, 2024. For personal use only.

No other uses without permission. Copyright © 2024 Massachusetts Medical Society. All rights reserved.



ELAFIBRANOR IN PRIMARY BILIARY CHOLANGITIS

ary cholangitis. Clin Liver Dis 2022;26:
727-45.

12. Corpechot C, Chazouilléres O, Rous-
seau A, et al. A placebo-controlled trial of
bezafibrate in primary biliary cholangi-
tis. N Engl J Med 2018;378:2171-81.

13. Schattenberg JM, Pares A, Kowdley
KV, et al. A randomized placebo-con-
trolled trial of elafibranor in patients with
primary biliary cholangitis and incom-
plete response to UDCA. J Hepatol 2021;
74:1344-54.

14. Vernon MK, Swett LL, Speck RM, et
al. Psychometric validation and meaning-
ful change thresholds of the Worst Itch-
ing Intensity Numerical Rating Scale for
assessing itch in patients with chronic
kidney disease-associated pruritus. J Pa-
tient Rep Outcomes 2021;5:134.

15. European Medicines Agency. Guide-
line for good clinical practice E6 (R2). De-
cember 2016 (https://www.ema.europa.eu/
en/documents/scientific-guideline/ich
-guideline-good-clinical-practice-e6r2
-step-5_en.pdf).

16. World Medical Association. World
Medical Association Declaration of Hel-
sinki: ethical principles for medical re-
search involving human subjects. JAMA
2013;310:2191-4.

17. Jacoby A, Rannard A, Buck D, et al.
Development, validation, and evaluation
of the PBC-40, a disease specific health
related quality of life measure for primary
biliary cirrhosis. Gut 2005;54:1622-9.

18. Elman S, Hynan LS, Gabriel V, Mayo
MJ. The 5-D itch scale: a new measure of
pruritus. Br J Dermatol 2010;162:587-93.
19. Oeda S, Tanaka K, Oshima A, Matsu-
moto Y, Sueoka E, Takahashi H. Diagnos-
tic accuracy of FibroScan and factors af-
fecting measurements. Diagnostics (Basel)
2020;10:940.

20. European Association for the Study of
the Liver Clinical Practice Guideline Panel
members. EASL clinical practice guide-
lines on non-invasive tests for evaluation

N ENGLJ MED 390;9 NEJM.ORG

Downloaded from nejm.org at UNIVERSITAET BERN- INSELSPITAL BERN on May 3, 2024. For personal use only.

of liver disease severity and prognosis —
2021 update. J Hepatol 2021;75:659-89.
21. Hirschfield GM, Shiffman ML, Gu-
lamhusein A, et al. Seladelpar efficacy
and safety at 3 months in patients with
primary biliary cholangitis: ENHANCE, a
phase 3, randomized, placebo-controlled
study. Hepatology 2023;78:397-415.

22. Vuppalanchi R, Gonzdlez-Huezo MS,
Payan-Olivas R, et al. A multicenter, open-
label, single-arm study to evaluate the ef-
ficacy and safety of saroglitazar in patients
with primary biliary cholangitis. Clin
Transl Gastroenterol 2021;12(4):e00327.
23. Bowlus CL, Galambos MR, Aspinall
RJ, et al. A phase II, randomized, open-
label, 52-week study of seladelpar in pa-
tients with primary biliary cholangitis.
J Hepatol 2022;77:353-64.

24. Murillo Perez CF, Harms MH, Lindor
KD, etal. Goals of treatment for improved
survival in primary biliary cholangitis:
treatment target should be bilirubin with-
in the normal range and normalization of
alkaline phosphatase. Am J Gastroenterol
2020;115:1066-74.

25. de Veer RC, Harms MH, Corpechot C,
et al. Liver transplant-free survival accord-
ing to alkaline phosphatase and GLOBE
score in patients with primary biliary chol-
angitis treated with ursodeoxycholic acid.
Aliment Pharmacol Ther 2022;56:1408-18.
26. Corpechot C, Lemoinne S, Soret P-A,
et al. Adequate versus deep response to
ursodeoxycholic acid in primary biliary
cholangitis: to what extent and under
what conditions is normal alkaline phos-
phatase level associated with complica-
tion-free survival gain? Hepatology 2023
July 3 (Epub ahead of print).

27. Dyson JK, Wilkinson N, Jopson L, et
al. The inter-relationship of symptom se-
verity and quality of life in 2055 patients
with primary biliary cholangitis. Aliment
Pharmacol Ther 2016;44:1039-50.

28. Mayo MJ, Carey E, Smith HT, et al.
Impact of pruritus on quality of life and

current treatment patterns in patients
with primary biliary cholangitis. Dig Dis
Sci 2023;68:995-1005.

29. Wah-Suarez MI, Danford CJ, Patward-
han VR, Jiang ZG, Bonder A. Hyperlip-
idaemia in primary biliary cholangitis:
treatment, safety and efficacy. Frontline
Gastroenterol 2019;10:401-8.

30. Neuschwander-Tetri BA, Loomba R,
Sanyal AJ, et al. Farnesoid X nuclear re-
ceptor ligand obeticholic acid for non-
cirrhotic, non-alcoholic steatohepatitis
(FLINT): a multicentre, randomised, pla-
cebo-controlled trial. Lancet 2015;385:
956-65.

31. Ratziu V, Harrison SA, Francque S, et
al. Elafibranor, an agonist of the peroxi-
some proliferator-activated receptor-a
and -8, induces resolution of nonalcoholic
steatohepatitis without fibrosis worsen-
ing. Gastroenterology 2016;150(5):1147.
€5-1159.e5.

32. Harrison SA, Ratziu V, Bedossa P, et
al. RESOLVE-IT phase 3 trial of elafibra-
nor in NASH: final results of the week 72
interim surrogate efficacy analysis. Pre-
sented at the American Association for
the Study of Liver Diseases Liver Meeting,
Washington, DC, November 11-16, 2022.
abstract.

33. Food and Drug Administration. Lipi-
tor highlights of prescribing information.
April 2019 (https://[www.accessdata.fda
.gov/drugsatfda_docs/label/2019/
020702s0731bl.pdf).

34. Graham DJ, Staffa JA, Shatin D, et al.
Incidence of hospitalized rhabdomyolysis
in patients treated with lipid-lowering
drugs. JAMA 2004;292:2585-90.

35. Wright AP, Adusumalli S, Corey KE.
Statin therapy in patients with cirrhosis.
Frontline Gastroenterol 2015;6:255-61.
36. Trivella J, John BV, Levy C. Primary
biliary cholangitis: epidemiology, progno-
sis, and treatment. Hepatol Commun 2023;
7(6):e0179.

Copyright © 2023 Massachusetts Medical Society.

FEBRUARY 29, 2024

The New England Journal of Medicine

No other uses without permission. Copyright © 2024 Massachusetts Medical Society. All rights reserved.

805



