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Medical adherence and liver transplantation: a brief review
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ABSTRACT

Liver transplantation remains the only feasible long-term treatment option for patients with end-stage liver disease.
Despite significant medical and surgicaladvances overthe decades, liver transplantationremainsa complex undertaking
with the need for indefiniteimmunosuppression and avoidance of patient behaviours that may jeopardize the allograft.
Adherence (formerly called “compliance’”) to medical recommendations in terms of anti-rejection medications and—
in the case of alcoholic liver disease, abstinence—is considered a key cornerstone to long-term allograft and patient
survival. Not surprisingly, a history of habitual non-adherence is considered a contraindication to liver transplantation,
especially re-transplantation. It is often assumed that non-adherence policies are “self-evidential” based on “common
sense” and “expert opinion.” In fact, non-adherence and its negative effects have been well studied in medicine,
including in solid organ transplantation. In this review, we present the evidence that non-adherence to medical advice
is clearly associated with worse medical outcomes, supporting the concept that efforts to support patient adherence
post-transplant need to be optimized at all times.
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Liver transplantation is an established part of the
modern hepatologist’s armoury, with 470 adult
transplants undertaken Canada-wide in 2018.
Nevertheless, demand continues to outstrip sup-
ply, with 190 patients dying on the waiting list
in the same year. The effective utilization of each
available organ is of paramount importance. De-
spite this, it is difficult to identify which patients

will adhere to the more rigid aspects of post liver
transplant care such as lifelong immunosuppres-
sive medication adherence and a commitment to
lifelong abstinence from alcohol, in cases where
this is the precipitant for liver disease. Progress
has been slow in identifying robust pre-transplant
factors that will translate into post-transplant
success.
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Among the challenges, both clinically and aca-
demically, with liver transplant patients is that
this is an intrinsically heterogeneous group. Liver
transplantation can be indicated in a previously
healthy patient with fulminant liver failure from
a spontaneous acetaminophen overdose. It could
just as likely be offered for the inexorable progress
of an autoimmune disease over years or even de-
cades. The mindset of these differing individuals
going into a transplant cannot necessarily be rec-
onciled by a “one size fits all” predictive model.

What is not often appreciated by clinicians is that
medication adherence in general is poor across all
patient groups, regardless of specialty, and this has
been demonstrated widely. As an example, adher-
ence rates of 30%-50% for antihypertensive medi-
cations have been reported in the literature (1-5).
One might expect better rates among solid organ
transplant recipients given the potentially cata-
strophic effects of rejection, but this unfortunately
does not seem to be the case. Various studies over
the last 20 years have reported non-adherence rates
of 20%-50% to immunosuppressive medication in
this group (2). In kidney transplant patients, global
non-compliance rates have been reported as high
as 22.3% (3) and 47% (4). Among liver transplant
recipients, the numbers are similar (15%—40%),
which is closely mirrored by rates of non-atten-
dance at clinic appointments (3%—47%) (5).

The pattern of non-compliance is often difficult
to grasp, and may be unpredictable in many cases.
Nevertheless, some patterns have emerged. Per-
haps unsurprisingly, a close relationship between
attendance at clinic appointments and adherence
to medications has been shown in the past (2). A
Scottish population study (6) from 2006 looked at
304 current liver transplant patients and 44 who
had subsequently died, all at least 1 year after
their transplant operation (6). They used audit of
missed appointments at transplant review clinics
as a behavioural measure of compliance. Trough
immunosuppressant drug levels, and episodes of
cellular rejection at least 6 months post-transplant,
were biochemical markers, while an anonymized
self-reported questionnaire formed the psychologi-
cal assessment of adherence. In their analysis, the
authors remarked that it was “notable that approxi-
mately 1 in 5 (of those still living) either missed or
cancelled more than 25% of the appointments made
available to them, compared to about 1 in 3 patients
who had since died” (p = .144). Additionally, in ana-
lyzing the percentage of patients who had at least

Medical adherence and liver transplantation

one episode of late acute cellular rejection 6 months
or more after transplantation, a distinct between-
group difference emerged. Of those patients who
were still alive (n = 308), approximately 1 in 9 had
at least one documented episode of cellular rejec-
tion. This is in stark comparison to approximately 1
in 4 for those patients who had subsequently died
(n = 75). As well, poor pre-operative adherence
(e.g., to outpatient clinics) is a behaviour that seems
to persist post-transplant as a major determinant of
long-term non-compliance (7,8).

Socio-demographic factors may also help to pre-
dict non-compliance post-transplant. The extremes
of age (children, adolescents, and those >70 years)
tend to be most at risk of non-compliance (7), but is
of more relevance to the pediatric transplant pop-
ulation, in which non-adherence rates are nearly
4-fold higher (5). Unemployment at time of listing
for liver transplant was a significant predictor of
subsequent non-adherence in one study. Patients
who were unemployed at the time of transplant
and had a history of pre-transplant non-adher-
ence, had a higher standard deviation in tacroli-
mus trough levels indicating higher variability in
tacrolimus exposure likely due to non-adherence.
(9) Another study covering 236 liver transplant pa-
tients across two large centres in the United States
(US) demonstrated increased odds ratios (ORs) for
non-compliance among males (OR 2.46, p = .01)
and those with a pre-transplant diagnosis of mood
disorder (OR 2.52, p = .01) (10). Indeed those pa-
tients with at least one self-reported 24-hour im-
munosuppression “holiday” in the past 6 months
were more likely to have a pre-transplant mood
disorder (65% versus 44%; p = .004), a limited social
support system (48% versus 28%; p = .004), and an
unstable support system (34% versus 20%; p = .02).
The same study also categorized patients accord-
ing to the presence or absence of six psychosocial
variables existing pre-transplant. These included

1. DSM-IV compliant diagnosis of mood or
anxiety disorder within the 24 months prior to
transplant;

2. passive versus active coping styles in the face
of emotional stressors;

3. presence or absence of documented medica-
tion adherence issues prior to transplant;

4. presence or absence of DSM-IV diagnostic
criteria for substance abuse/dependence prior to
transplant;

5. presence or absence of a primary caregiver as
social support for the transplant recipient; and
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6. the presence or absence of documented con-
cerns regarding the stability of that social support
system.

Patients were then classified depending on how
many of the six psychosocial risk factors they pos-
sessed. Analysis confirmed that those deemed
high-risk (4-6 risk factors present) demonstrated
a significantly higher percentage (60%) of medica-
tion and treatment non-adherence post-transplant,
when compared to moderate-risk patients (2-3 risk
factors present; 32% non-compliance) and low-
risk patients (0-1 risk factors present; 18% non-
compliance) (10). Social support is undoubtedly of
importance, with a host of other studies alluding
to its influence. Lack of a stable relationship was
a predictor of graft loss in one particular study
(OR = 4.9) (5). Others have demonstrated higher
rates of missed medication doses in divorced
patients (8). These findings have not always been
reproducible however, and gender, race, occupa-
tion, and educational attainment have proved less
relevant across a number of other studies (11-14).

Psychological factors, perceptions of illness,
quality of life, and medication beliefs are all pos-
tulated to impact on an individual patient’s com-
pliance. In the previously mentioned study of
Scottish liver transplant recipients, the greater the
self-rated consequences of the transplant on the
patient’s life, the poorer their adherence (6). This
finding is reproducible across various studies in
both transplant and non-transplant populations
(6). Perhaps unsurprisingly, transplant patients as
a cohort appear to have a higher perceived need
for their medications than those studied on long-
term treatment for asthma, chronic kidney dis-
ease, psychiatric diagnoses, and cardiac issues.
This may well reflect the more immediate adverse
consequences of non-compliance in rejection and
graft loss than for a patient who discontinues their
anti-hypertensives, for example. Nevertheless,
among transplant patients, Kung et al showed
that non-adherent patients had lower perceptions
about the necessity of medication, weaker beliefs
that immunosuppressants could prevent rejection,
and higher concerns about its harms than non-ad-
herers (15). They were also more likely to believe
that medications were over-prescribed by doctors
(15). Non-adherers in the same study perceived
that their transplant and associated medication re-
gime caused more symptoms, and they were more
distressed by those symptoms than adherent pa-
tients (15). The authors postulate that such illness
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perceptions may be modifiable by behavioural in-
terventions, with consequential improvement in
adherence and long-term graft outcome. The per-
ceived risk of non-compliance appears to decline
over time, so targeting patients who have had their
transplant for a longer period, with timely phar-
macist-led education sessions, may be one avenue
to target for long-term graft survival.

A relapse to alcohol after transplant is itself a
serious manifestation of medical non-adherence
as all patients selected for liver transplantation
pledge to abstain from alcohol. The assessment of
patients referred with alcohol-related liver disease,
however, has seen significant evolution in recent
years. The traditional 6-month abstinence rule
has recently been challenged amid conflicting evi-
dence of its use in predicting both post-transplant
recidivism and long-term outcomes (16-21). For
example, Perney et al (19) studied 61 patients in a
large French centre, all more than 6 months post
liver transplantation for alcohol-associated liver
disease. Relapse was defined as any alcohol re-
lapse post-transplant, with severe relapse greater
than 21 units/week for males, and 14 units/week
for females. The impact of relapse on liver bio-
chemistry and graft function disproportionately
affected the severe relapse group (n = 8), with bi-
opsy findings of steatosis, alcoholic hepatitis, and
in one case, cirrhosis. By contrast, those transplant
patients who engaged in occasional “slips” but
did not progress to harmful relapse appeared to
have similar outcomes to fully abstinent patients.
Subgroup analysis revealed a mean length of ab-
stinence pre-transplant among severe relapsers of
6 months, compared to a much longer abstinence
period of 22 months for those without severe re-
cidivism (n = 53). Thus, compliance with the estab-
lished 6-month period would not have identified
these higher-risk patients. Further complicating the
picture is the condition of severe alcoholic hepati-
tis, in which expected mortality does not allow for a
6-month wait time, and where Mathurin et al have
demonstrated clear benefits of transplantation over
standard of care (77% survival at 6 months versus
23% for those not transplanted) (22). These results
have been reproduced in a large North American
series. The ACCELERATE-AH trial (23) spanned
12 transplant centres and 147 patients who received
liver transplantation for severe alcoholic hepatitis.
All participants were deemed to have strong social
support from family and friends as determined by
a transplantation social worker assessment (all 12



centres) and a separate addiction specialist assess-
ment (11 out of 12 centres). There was no mandated
alcohol-free period, and the median duration of ab-
stinence prior to transplant was 55 days (IQR 36—
91days). Cumulative post-transplant survival at 1
year and 3 years was 94% and 84%, respectively,
which compared favourably with transplant out-
comes for non-alcohol indications. Moreover, rates
of sustained or harmful drinking post-transplant
were 11%, similar to or even better than reported
rates in patients subject to the traditional 6-month
abstinence criteria. Of interest, consumption of >10
alcoholic drinks per day was a predictor of death
post-transplant in this study. Moreover, in multi-
variable analysis only younger age was signifi-
cantly associated with relapse to alcohol following
transplant (p = .01). In conjunction with evidence
for the value of robust social supports, it is clear
that risk assessment of this patient group is more
nuanced than simply the length of time since their
last drink. Understandably, transplant programs
are being forced to think again, and many cur-
rently find their selection criteria in a state of flux
as new evidenced-based criteria will need to be
established.

Nevertheless, regardless of the criteria for trans-
plant listing in alcohol-related disease, recidi-
vism remains a real risk. The exact proportion of
alcohol-related liver disease (ArLD) patients who
drink after liver transplant is unclear, but best es-
timates in the literature suggest 12%-33% will re-
lapse to abusive or harmful amounts of drinking
(16,24-26). It is tempting to ask the relevance of
this, given that overall survival for patients trans-
planted for ArLD is comparable or even higher
than for non-ArLD indications (27-30). However,
as alluded to by Perney et al, separate studies have
identified excessive and harmful drinking to be as-
sociated with increased rates of graft rejection and
failure, presumably because of non-adherence to
immunosuppressive medications (17,29,31-33).
For example, Pfitzmann et al investigated the rel-
evance of sobriety for outcomes after orthotopic
liver transplantation (17). A retrospective analysis
of 300 patients transplanted for ArLD at a single
US centre between 1989 and 2002 identified some
degree of relapse to drinking in 19% of the cohort.
Of these, 30% slipped but did not then return to
their pre-transplant behaviour of harmful drink-
ing. Forty-one percent suffered a recurrence of
abusive dependence. In the remainder (29%), the
severity of alcohol consumption was unknown.

Medical adherence and liver transplantation

Recurrent alcohol consumption was observed
more frequently in those transplanted under the
age of 40 years than over 40 years (32.6% versus
17.0%; p < .03). Those divorced or separated were
statistically more likely to recede to drinking than
those married or living with a companion (45%
versus 17.6%; p = .02). Those with underage chil-
dren were also significantly more at risk than
those with adult children (31.3% versus 13.2%;
p = .01). Numerous other studies echo these find-
ings: marriage has been found to have a protective
role against binge drinking (25,30), while pre-
transplant psychiatric comorbidities (16,34), and
cigarette smoking are positive correlates of alco-
hol relapse. In the Pfitzmann study, the outcome
of this behaviour appears clear: the 5- and 10-year
survival rates for those abstinent (including those
with only temporary slips to drinking) was 90.3%
and 81.5%, respectively. In sharp contrast, the same
tigures for those returning to harmful and abusive
drinking were 69.5% and 20.1%, respectively (17).
Among the 16 deaths reported in this latter group,
14/16 (87.5%) were attributable to recurrent ArLD.
The remaining two deaths were from esophageal
cancer, a condition with clear aetiological links to
excessive alcohol consumption (17).

Given the available evidence, what—if any-
thing—can be done to improve patients” adherence
post-transplant? Medication education sessions
outlining the importance of immunosuppression
and the pitfalls of non-adherence are vital, and the
presence of a dedicated transplant pharmacist is vi-
tal in this respect. Nevertheless, such interventions
alone may not completely overcome some patients’
inherent perceptions as to the efficacy and harms
of their prescription medications. From a practical
perspective, another avenue is to simplify drug reg-
imens where safe and feasible. A number of studies
have persistently shown higher-intensity treatment
plans (i.e., twice-daily versus once-daily dosing) to
be considered higher risk for non-adherence (35).
These include the French PREDICT trial from 2012,
which enrolled 370 patients who were screened by
71 physicians from 33 centres (21 kidney transplant,
12 liver transplant) across the country (36); 235 pa-
tients had a renal graft, and 146 had a liver graft. All
immunosuppressants are state-funded in France,
which would appear to remove cost barriers as
an impact on medication compliance. The median
number of months post-procedure was 39 months
and 49 months in the kidney and liver groups, re-
spectively. Patients were assessed by anonymized
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completion of a compliance evaluation test (CET),
a six-item Yes/No questionnaire. Adherence was
defined by a score of 0 (i.e., “No” responses to all
questions, indicating complete engagement with
medication regimens). Physicians simultaneously
scored their patients” perceived compliance on a
visual analogue scale of 0-10. Analysis revealed
an adherence rate of 32% across the whole cohort.
Among the kidney group, this figure dropped to
27%, while it was 40% in the liver group, a find-
ing perhaps correlating with the more intensive
immunosuppressive regimens seen among the
kidney transplant recipients in this study. The data
also demonstrated falling adherence rates with the
number of immunosuppressants prescribed (44.6%
for 1 drug versus 32.2% for 2 drugs and 24.3% for
3 drugs; p = .02) (36). Use of once-daily tacroli-
mus preparations could therefore be considered in
those suspected of non-compliance. As a final note
of caution, the authors also point out that physi-
cians’ evaluations of patient adherence were sig-
nificantly higher than that actually reported by the
patients themselves (47% for physician assessment
versus 32% for patients’ self-report), suggesting
non-adherence is underestimated in transplant
programs.

In terms of ArLD patients and adherence to ab-
stinence, attempts at a scoring system to predict
alcohol relapse post-transplant have so far proved
to be elusive. Several exist, including the Alcohol
Relapse Risk Assessment (ARRA) scale (37) and
the High-Risk Alcoholism Relapse (HRAR) scale.
Unfortunately, the former is yet to be externally
validated while the latter has not been shown in
two subsequent studies to correlate with post-
transplant recidivism (38,39). Indeed, DiMartini et
al investigated the HRAR scale in their transplant
population in the hope that it would help identify
those most at risk of post-operative recidivism (39).
The HRAR scale was initially developed outside
of a transplant population, from a cohort of male
veterans undergoing alcohol rehabilitation. In this
setting, it has predictive validity for early relapse
within 6 months, with a sensitivity of 69% and spec-
ificity of 65% (39). It has since been incorporated
into the transplant workup for several US centres.
Severity is graded 0-6 across a sum of three items
(scored 0-2 each), covering the duration of heavy
drinking, the quantity of daily consumption, and
the history of previous engagement with alcohol
rehabilitation programs. High-risk is defined as
a grade >4. Looking at 207 candidates with ArLD
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presenting for transplant candidacy, the authors
noted that HRAR scores did not appear to distin-
guish those eventually listed from those declined,
nor to differentiate those who drank post-trans-
plant from those who maintained sobriety (39).
Clearly, risk scores alone do not solve the prob-
lem. If applied too stringently, they risk excluding
from transplant consideration large numbers of pa-
tients who otherwise might do well; if too lenient,
outcomes will suffer, with the potential for prema-
ture graft loss; in an era of discrepancy between
organ donor need and availability, many would
consider that unacceptable. Instead, they should
be able to identify those whose risk is present, but
nevertheless manageable with appropriate sup-
port. In this respect, there is favourable evidence
for using active addiction treatment to moderate
the recidivism rates of ArLD patients. Bjornsson et
al report on their experience in a Swedish trans-
plant centre, with particular relevance to the re-
cidivism rates before and after introduction of a
specialized alcohol and substance use assessment
service in 1998 (40). They report a risk-reduction
of >50% post-intervention: 19/40 (48%) of pa-
tients transplanted before 1998 relapsed to alcohol
post-transplant. After 1998, this was just 13/58 pa-
tients (22%) (40). In addition to this, Rodrigue et al
(41) have demonstrated the benefit of continuing
substance abuse treatment after transplant. Among
118 patients undergoing liver transplantation at a
single US centre between 2002 and 2011, 61 (52%)
received treatment for their alcohol dependence
pre-operatively. These “treated” patients did not
differ significantly in rates of recidivism from
those who received none (30% versus 39%; p = .2).
Moreover, there was no significant difference in
relapse risk based on whether patients received
low-, medium- or high-intensity substance abuse
(SA) treatment before their operation (p = .33).
Strikingly though, when assessing those patients
who received further addictions treatment post-
transplant, a marked difference in outcomes was
observed. With all three subgroups—that is, no
SA treatment (n = 54) versus SA treatment pre-
transplant only (n = 29) versus SA treatment both
pre- and post-transplant (n = 32)— matched for
sex, age, race, marital status, abstinence duration
pre-transplant, and ARRA score, those receiving
treatment both pre- and post-transplant had sig-
nificantly lower rates of relapse (16%) than those
with pre-transplant only (45%) or no treatment at
all (41%) (41). Furthermore, Addolorato et al (18)



found that post-transplant addictions counselling
administered by a specialist embedded within
the transplant unit achieved better results than in
those patients followed by an addictions specialist
unaffiliated with the transplant program. In fol-
lowing 92 patients transplanted at a single Italian
centre over a 15-year period, alcohol relapse rates
were found to be significantly lower among pa-
tients treated by the “in-house” alcohol addictions
unit (AAU) (n = 55) than in those monitored by an
external agency (alcohol relapse rate 16.45% ver-
sus 35.1%; p = .038)) (18). Emphasizing the value of
these interventions, the mortality rates were also
significantly lower in this group (14.5% versus
37.8%; p = .01).

In conclusion, while no socio-demographic fac-
tor has been consistently shown as independently
predictive of poor adherence after transplant, it
seems logical that multiple risk factors in one pa-
tient (e.g., poor social support, pre-existing psy-
chiatric comorbid state, lack of effective coping
strategies) would constitute an additive risk. These
factors in isolation should not necessarily exclude
a patient from transplant listing, particularly if
the medical indication is particularly strong, but
rather serve to flag these patients as in particular
need of extra help in the peri- and post-transplant
phases. Allied health professions, in particular so-
cial workers, psychologists, and addictions coun-
sellors are of utmost importance, but all too often
their role is limited to the truncated pre-operative
assessment, with patients and clinicians left to
fend for themselves in the post-transplant phase.
As transplant programs come under increasing
scrutiny to use their limited organ pool effectively
and for maximal benefit, this must change. They
in turn must be bestowed with sufficient resources
and funding to enable these challenges to be met
effectively.
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