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Neurotoxicity after liver transplantation: does donor age matter?
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Early calcineurin inhibitors (CNIs)-induced neurotoxicity is
a serious and frequent complication after liver transplantation
(LT). It takes place in 6-47% of LT recipients treated with
CNI, and it is associated with significant mortality, morbidity,
and prolonged hospital stay (1-3). Controversy continues
over which patients have a greater risk of developing CNI
neurotoxicity after LT (4). The incidence of early CNI
neurotoxicity is higher in LT recipients receiving tacrolimus
compared with patients receiving cyclosporine (5). Major
central nervous system manifestations are diverse, and they are
commonly classified as minor (tremor, headache, insomnia,
paresthesia), and major (encephalopathy, akinetic mutism,
seizures, speech disorders, polyneuropathy, psychosis) (3).
Different ways of treating early CNI neurotoxicity have been
described, such as a decrease in the dosage of CNI using
other immunosuppressant drugs (mycophenolate mofetil or
everolimus), switching from tacrolimus to cyclosporine or vice
versa, and even CNI withdrawal in the most severe cases (2).

Several retrospective studies have investigated the risk
factors and possible mechanism of CNI neurotoxicity.
Most studies have focused on recipients’ risk factors:
age, MELD score, ALT, bilirubin, creatinine, glycemia,
hypocholesterolemia, hyponatremia, hypomagnesemia,
hypertension, alcohol consumption and hepatic
encephalopathy (2,3,6) have been shown as potential risk
factors for CNI neurotoxicity. In addition, Yamauchi er a/.
described that a polymorphism in the ABCB1 gene may be
a risk factor for tacrolimus induced neurotoxicity in related
living donor LT recipients (7). However, few studies have
evaluated donor and technical aspects as potential risk factors
for CNI-neurotoxicity in liver transplant recipients (8,9).
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In their recent article, Lué et a/. found that donor
age, higher pre-LT sodium levels and previous history
of hepatic encephalopathy are independent predictors of
CNI neurotoxicity after LT (8). The authors designed a
retrospective single-center study with 175 L'Is performed in
162 patients in Spain between January 2010 and September
2016. CNI neurotoxicity was described in 37 (21.4%) LT
recipients at a median time of 3 days (range, 2-5 days)
post-LT. Patients with CNI neurotoxicity had a higher
incidence of past history of hepatic encephalopathy (67.6%
vs. 47.8%, P=0.033), higher pre-LT serum sodium levels
(137.84+5.23 vs. 135+5.31 mEqg/L, P=0.004), and received a
standard immunosuppressant regimen (early introduction of
CNI) less frequently (75% vs. 83%, P=0.041). In addition,
patients in the CNI neurotoxicity group had received their
grafts from significantly older donors (65.62+14.38 wvs.
56.82+15.69, P=0.002). There were no differences between
the two groups in terms of recipients’ age and gender, and
the authors performed center-directed allocation without
donor-recipient matching.

Differently to previous publications that found an
association between post-LT hyponatremia and CNI
neurotoxicity (3), the authors could not show significant
differences in post-LT" sodium levels between both groups (8).
On the other hand, higher pre-LT" sodium serum levels (OR
1.118,95% CI: 1.021-1.224; P=0.016) were an independent
predictor of CNI neurotoxicity (8). This is in contrast with
other studies that suggested a relationship between pre-LT
hyponatremia and the development of post-L'T" neurological
complications, mainly central pontine myelinolysis (6,10),
thus these results are surprising. Authors hypothesize that
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this could be explained by the fact that patients received
different immunosuppressive protocols after L'l patients
with more advanced liver disease, impaired renal function
or hepatorenal syndrome (thus those more prone to
hyponatremia) received delayed and low doses of tacrolimus
after LT potentially decreasing the chances of these patients
of suffering CNI neurotoxicity. Despite this may partially
put into perspective these findings, the potential association
between higher (albeit normal) sodium levels and post-LT
neurotoxicity remains to be completely understood.

With respect to the role of donor age, there are few
data on its impact on neurotoxicity, and the mechanisms
by which donor age would affect CNI neurotoxicity have
not been investigated. Hypothetically, it may be related to
a lower capacity of older livers of metabolizing such drugs.
Lué er al.’s results could be partially in line with those
described by Wu er al., who reported that donor age <22
or >40 years and graft-recipient weight ratio are associated
with neurological complications after LT (9). In this
study, that included 295 adult LT recipients (193 of whom
received their grafts from living donors), the incidence of
neurological complications was 49.3 %, with encephalopathy
being the most common complication (n=106, 73%). Risk
factors for neurological complications included alcohol-
related cirrhosis, more severe liver disease (MELD score:
20.3£9.4 vs. 14+7.4, P<0.0001), history of encephalopathy
(91 vs. 41, P<0.0001) and mental disorders (66 vs. 33,
P<0.0001) and a higher day 7 tacrolimus level (8.23+7.42
vs. 6.5424.69, P=0.023). Focusing in donors’ perspective,
extreme donor age, male-to-male gender matching and
graft recipient weight ratio 0.9-1.9% were risk factors
for neurological complications. Considering this, it may
appear that donor-related factors like age and genetics
could directly impact the risk of development of CNI
neurotoxicity. Unfortunately, genetic or pharmacokinetic
factors could not be measured, which could have added to
the knowledge of the mechanisms and pathophysiology of
CNI neurotoxicity in liver transplant recipients, an issue
that is still to be investigated in depth.

Despite its limitations, the study by Lué et /. may
be of clinical relevance. In the current setting of a
general decrease in LT wait-listing as a consequence of
the high efficacy of antiviral therapy with direct-acting
antivirals against hepatitis C virus, together with a higher
tendency to include in the waiting list patients with more
comorbidities (including cardiovascular risk factors), acute-
on-chronic liver failure or acute alcoholic hepatitis (these
two latter groups of patients with high MELD scores),
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the postoperative outcomes, including neurotoxicity, may
differ and become more relevant. In this regard, the results
of the study may help to consider the allocation of donor
livers according to post-LT risks, taking into account
other recipient characteristics such as age, sodium levels or
MELD score. However, it is clear that these results must
be interpreted with caution. The retrospective design of
the study, a small sample size, and the characteristics of the
cohort (including a population with low MELD score);
together with the absence of a detailed description of CNI
levels and dosing are limitations of the study that need to be
taken into account. Notwithstanding, this study may lead to
the design of large series of case-control studies to validate
the results, and, in the end, contribute to donor-recipient
matching in LT, which may eventually improve the results
of LT. In this regard, next research in this topic may be
related to prospectively evaluate the effect of donor age in
a-priori defined neurotoxicity in larger cohorts, to confirm
the results of the present study.

In the end, the study by Lué et 4/. can be of relevance in
the field of L'I; although new studies are required in order
to confirm their results and overcome its limitations.
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