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Elexacaftor-tezacaftor-ivacaftor and cystic fibrosis liver
disease: A turning point that calls for cautious optimism

Pierre-Emmanuel Rautou'+?*, Sophie Hillaire®®, Simone Gambazza®, Carla Colombo

5,6,%

See the original article here:
X=XX

DOI of original article:
https://doi.org/10.1016/j.
jhepr.2025.101512

Check for
updates

To date, no therapy has been proven effective for
cystic fibrosis-related liver disease (CFLD).’
Ursodeoxycholic acid remains the only available
and widely prescribed medication. However, its
long-term ability to prevent severe hepatic out-
comes remains unproven and large observational
studies have not shown a reduction in the pro-
gression to cirrhosis and portal hypertension.”®
Evidence on liver endpoints for cystic fibrosis
transmembrane conductance regulator (CFTR)
modulators is likewise limited: trials consistently
excluded patients with clinically significant liver
disease due to potential hepatotoxicity, leaving
efficacy and safety in CFLD uncertain. Accord-
ingly, rigorous real-world studies are needed to
clarify their impact.

The study by Mouliade et al., published in this
issue of JHEP Reports, provides the first large-
scale, population-based evidence suggesting
that elexacaftor-tezacaftor-ivacaftor (ETI) therapy
may modify the natural history of CFLD.* Using
exhaustive French nationwide hospital data over
nearly a decade (2014-2023), the authors report a
marked reduction in the incidence of CFLD pro-
gression and all-cause, in-hospital mortality
among French people with cystic fibrosis (pwCF)
aged over 12 years during the period following the
introduction of ETI (available in France since
December 2019).

These findings are striking and carry major
implications for both hepatology and CF. Yet, as
is often the case when an apparently simple
message arises from complex, heterogeneous
data, they invite both enthusiasm and caution.

Mouliade et al. used a unique dataset to cap-
ture a rare outcome. CFLD remains a relatively
infrequent but serious manifestation of CF,
affecting approximately one-third of patients and
causing clinically significant portal hypertension
or cirrhosis in only 5-10%.°> They showed that
decompensated liver disease occurred in just 1%
of the 10,048 pwCF, underscoring the rarity of
these outcomes. Nevertheless, severe CFLD re-
mains a major cause of non-pulmonary mortality

in CF, and the ability to study it on a national scale
is a strength. The authors leveraged the Pro-
gramme de Meédicalisation des Systémes d’Infor-
mation (PMSI) — a comprehensive database that
captures all French hospital admissions - to
compare two periods: January 2014-December
2019 (pre-ETI) and December 2019-December
2023 (ETIl era). The pre-ETI cohort (n = 2,443) was
younger (median age =20 years) than the post-
ETI cohort (n = 7,605; median age =26 years),
reflecting both the progressive ageing of the CF
population and the survival benefit conferred by
modulator therapy.

The authors observed a marked reduction in
severe liver outcomes. Across this nationwide
cohort, the incidence of CFLD progression fell
from 20.7 to 1.1 cases per 1,000 person-years
following ETI's introduction — a reduction of
95%. Similar declines were observed for liver
transplantation (2.7 to 0.04 per 1,000 person-
years) and lung transplantation (=80 to 1.6 per
1,000 person-years). Mortality decreased more
than tenfold. Interestingly, the age at which liver
decompensation occurred did not change, while
the frequency of such events dropped sharply.
This suggests that ETI may primarily prevent the
development of CFLD in younger individuals,
rather than reversing established disease. The
findings remained consistent after adjustment for
potential confounders such as diabetes, alcohol
use disorders, and chronic viral hepatitis, rein-
forcing the robustness of the signal.

The biological plausibility of these results is
strong. CFTR is expressed in the biliary epithe-
lium, where its dysfunction alters bile viscosity
and bicarbonate secretion, predisposing to chol-
angiopathy, fibrosis, and portal hypertension. By
restoring CFTR function, ETI could normalize bile
flow, reduce cholangiocyte stress, and limit
fibrogenic pathways. CFTR is also expressed in
the endothelium® where its dysfunction might
contribute to porto-sinusoidal vascular disease,”®
just like it contributes to pulmonary arterial hy-
pertension.’ We can speculate that ETI could also
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play a beneficial role on the vascular wall, although direct ev-
idence is lacking.™

However, several methodological caveats warrant careful
consideration: (i) Retrospective design and lack of individual
ETl exposure data. PMSI records do not capture drug
dispensing or adherence. PwCF were classified as “post-ETI
era” based on time period, not confirmed treatment. Therefore,
the study only identifies a temporal association. (i) Age
imbalance between eras. Patients in the ETI period were older
and may have had different disease trajectories. Although
follow-up duration was included in the propensity score, the
stepwise national rollout and markedly longer post-ETI
observation time leave room for residual time-related bias.
(i) Granularity of hepatic phenotyping. PMSI coding is accu-
rate for hard outcomes (e.g., variceal bleeding, trans-
plantation), but lacks detail for subclinical or early CFLD. The
dataset was populated largely by pulmonologists and pedia-
tricians, and histological confirmation of “cirrhosis” was rarely
available. Thus, entities such as porto-sinusoidal vascular
disease - frequent in cystic fibrosis” — may have been mis-
coded as cirrhosis. (iv) Selection bias regarding ETI eligibility.
Until 2024, ETI was contraindicated in severe liver disease,
including CFLD with decompensation.’’ Consequently, pwCF
with advanced hepatic dysfunction likely did not receive ETI,
meaning the observed reduction in CFLD events cannot be
attributed to treatment in those with the most severe disease.
(v) Systemic improvement across organs. The parallel drop in
lung transplantation and overall mortality — despite some am-
biguity regarding the type of censoring that might affect cu-
mulative incidence - highlights ETI’s multisystem benefits.
Improved pulmonary function and nutrition may indirectly
alleviate hepatic stress by reducing hypoxia, inflammation, and
right-sided heart failure — all of which can aggravate portal
hypertension. Hence, the observed hepatic benefit could partly
reflect global improvement in cystic fibrosis care rather than a
direct hepatocellular effect.

The drop in liver and lung transplant activity deserves
particular attention. In France, combined liver-lung trans-
plantation has traditionally been used for pwCF with advanced
pulmonary and portal hypertension, partly to mitigate the risk
of post-operative hepatic decompensation. Between 2014 and
2023, isolated liver transplants were extremely rare, while
combined procedures predominated.’® A broad look across
Europe shows 17 pwCF underwent liver transplantation in

2023 vs. 16 in 2014.">"* Thus, the decline in France likely re-
flects improved respiratory outcomes and fewer indications for
combined organ transplants, rather than a reversal of
advanced liver fibrosis per se.

Mouliade et al.’s work delivers a message that is both
encouraging and nuanced for clinicians managing liver disease
in pwCF. ETI appears safe even in those with mild to moderate
hepatic dysfunction, as no increase in acute liver failure was
seen. Progression to portal hypertension and decompensation
may be preventable when modulator therapy is initiated early —
before advanced liver fibrosis develops. Advanced CFLD re-
mains a special case: evidence of benefit in patients with
decompensated cirrhosis is lacking, as such individuals were
unlikely to have received ETI during the study period. In
practice, this suggests a shift from a strategy of surveillance
and symptomatic management toward one of early interven-
tion and prevention, particularly in adolescents and young
adults who are now candidates for modulator therapy.
Nevertheless, vigilance remains essential. Routine assessment
of hepatic function and fibrosis in pwCF treated with ETI
should continue, ideally using non-invasive tools such as
elastography.”” Dedicated prospective studies integrating
imaging, clinical, and molecular endpoints are needed to
determine whether ETI truly halts, or even reverses, hepatic
fibrogenesis. Crucially, it remains uncertain whether these
findings can be generalised to younger children and to other
countries. The aging CF population brings new challenges,
including rising rates of diabetes and obesity, strong cofactors
of liver injury. The interaction of metabolic dysfunction with
residual CFTR impairment will shape the next era of CFLD.

In conclusion, Mouliade et al. provide convincing real-world
evidence that the ETI era coincides with a dramatic reduction
in severe CFLD progression, liver transplantation, and mortality
among pwCF. While the findings are consistent with a bene-
ficial hepatic effect of CFTR modulation, definitive causal
attribution to ETI warrants caution. Nevertheless, the message
is clear: CFTR modulators have fundamentally changed the
trajectory of CF, and hepatologists must adapt to a new
landscape - one in which prevention of liver disease should be
within reach for most pwCF. Prospective cohort studies and
mechanistic investigations remain essential to determine
whether ETI truly modifies the hepatic component of CF and to
define the optimal timing and monitoring strategies for
maximal benefit.
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