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We read with interest the letter of Fisher et al. [1] commenting our manuscript on artificial
liver support in patients with liver failure [2]. The authors underline the role of continuous
renal replacement therapy (CRRT) in the management of patients with acute liver failure
(ALF) as it reduces ammonia levels. Nevertheless, the improvement in patient survival is not
clearly shown. The correlation between ammonia levels, cerebral oedema and survival is not
constant. The pathophysiological mechanism of hepatic encephalopathy (HE) is not only
related to ammonia levels but more complex in patients with ALF and acute on chronic liver
failure (ACLF). Evidence from several reports suggested that HE results from the
accumulation of neurotoxic or neuroactive substances in the brain, including ammonia,
manganese, aromatic amino acids, mercaptans, phenols, short-chain fatty acids and others,
and triggered by heterogeneous factors such as ammonia, benzodiazepines, proinflammatory
cytokines and hyponatremia [3-5].

Is CRRT a liver support therapy? The fact that a CRRT removes ammonia might be of
interest but could not be considered as a liver support. CRRT has been used in patients with
ALF and ACLF, but in most of the situations, in those patients undergoing acute kidney
injury (AKI) or high lactates levels. Technically, extra-corporeal albumin dialysis
incorporates in addition to a specific membrane, charcoal and anion columns, a CRRT
membrane. Several studies have been performed using extracorporeal albumin dialysis
(ECAD) with MARS® in patients with ALF, showing not only improvements in HE, but also
a decrease in intracranial pressure, and an increase in cerebral perfusion pressure, mean
arterial blood pressure, systemic vascular resistances and cardiac index [6-8]. In an ACLF
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cohort, ECAD showed a significant decrease in circulating phenolic aromatic amino acids and
improvement of HE in patients with severe liver failure [9].

Conventional hemodialysis and CRRT techniques have been used in the past but had little or
no effect on liver detoxification and did not improve the prognosis of these patients [6]. In the
retrospective study of Cardoso and Karvellas et al., from the United States ALF registry,
26.5% of the patients had a CRRT at day 1; the choice of CRRT was not protocolized and as
expected was mainly used for AKI and/or metabolic acidosis then for liver support as shown
in patients characteristics when both CRRT and no CRRT groups were compared [10].
Median (interquartile range, IQR) creatinine (mg/dL) and lactates (mmol/L) levels were,
respectively, higher in the CRRT vs. no CRRT group 2.80 (1.72-4.12) vs. 1.34 (0.8-260)
mg/dL (p < 0.001) and 6.3 (3.4-10.3) vs. 3.5 (2.5-5.9) mmol/L, p < 0.001. The RRT group
had a significantly lower 21-day, post study admission, transplant free survival (TFS) (47%
vs. 65%; p < 0.001) with similar proportion of transplanted patients in both arms. Only in a
sub-group analysis, RRT use on day 1 and not IRRT was significantly associated with lower
21-day post study admission transplant-free all-cause mortality (adjusted odds ratio [aOR]
0.47 [95% confidence interval 0.26-0.82]).

Overall, the few studies on CRRT use in patients with ALF have large limitations and focused
mainly on its use in those patients with concomitant AKI. CRRT membranes reduce ammonia levels,
could be an adjunctive therapy for patients with ALF and AKI, but could not be considered a liver
support or salvage therapy in these patients.
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