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Abstract

AIM
To investigate the impact of hepatic encephalopathy
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before orthotopic liver transplantation (OLT) and neuro-
logical complications after OLT on employment after OLT.

METHODS

One hundred and fourteen patients with chronic liver
disease aged 18-60 years underwent neurological
examination to identify neurological complications,
neuropsychological tests comprising the PSE-Syndrome-
Test yielding the psychometric hepatic encephalopathy
score, the critical flicker frequency and the Repeatable
Battery for the Assessment of Neuropsychological
Status (RBANS), completed a questionnaire concerning
their occupation and filled in the short form 36 (SF-36)
to assess health-related quality of life before OLT and 12
mo after OLT, if possible. Sixty-eight (59.6%) patients
were recruited before OLT, while on the waiting list for
OLT at Hannover Medical School [age: 48.7 = 10.2
years, 45 (66.2%) male], and 46 (40.4%) patients
were included directly after OLT.

RESULTS

Before OLT 43.0% of the patients were employed. The
patients not employed before OLT were more often
non-academics (employed: Academic/non-academic 16
(34.0%)/31 vs not employed 10 (17.6%)/52, P = 0.04),
had more frequently a history of hepatic encephalopathy
(HE) (yes/no; employed 15 (30.6%)/34 vs not employed
32 (49.2%)/33, P = 0.05) and achieved worse results
in psychometric tests (RBANS sum score mean = SD
employed 472.1 + 44.5 vs not employed 443.1 £ 56.7,
P = 0.04) than those employed. Ten patients (18.2%),
who were not employed before OLT, resumed work
afterwards. The patients employed after OLT were
younger [age median (range, min-max) employed 47
(42, 18-60) vs not employed 50 (31, 29-60), P = 0.01],
achieved better results in the psychometric tests (RBANS
sum score mean + SD employed 490.7 + 48.2 vs not
employed 461.0 £ 54.5, P = 0.02) and had a higher
health-related quality of life (SF 36 sum score mean +
SD employed 627.0 = 138.1 vs not employed 433.7 %
160.8; P < 0.001) compared to patients not employed
after OLT. Employment before OLT (P < 0.001), age
(P < 0.01) and SF-36 sum score 12 mo after OLT (P
< 0.01) but not HE before OLT or neurological com-
plications after OLT were independent predictors of the
employment status after OLT.

CONCLUSION

HE before and neurological complications after OLT
have no impact on the employment status 12 mo after
OLT. Instead younger age and employment before OLT
predict employment one year after OLT.

Key words: Hepatic encephalopathy; Employment;
Neurological complications; Cognitive function; Health-
related quality of life; Liver transplantation

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This prospective study is the first to consider
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hepatic encephalopathy prior to liver transplantation,
neurological complications after liver transplantation
as well as socio-economic factors as risk factors for
unemployment 1 year after transplantation. Our data
confirm that employment status before liver transplantation
is most important in predicting the employment status
12 mo after transplantation. However, neither prior-
liver transplantation hepatic encephalopathy nor neu-
rological complications after liver transplantation are
independent risk factors for unemployment 1 year after
transplantation.

Pflugrad H, Tryc AB, Goldbecker A, Strassburg CP, Barg-Hock H,
Klempnauer J, Weissenborn K. Hepatic encephalopathy before
and neurological complications after liver transplantation have
no impact on the employment status 1 year after transplantation.
World J Hepatol 2017; 9(10): 519-532 Available from: URL:
http://www.wjgnet.com/1948-5182/full/v9/i10/519.htm DOI:
http://dx.doi.org/10.4254/wjh.v9.i10.519

INTRODUCTION

During the last 35 years specialized transplantation centres
with outpatient clinics for follow-up and improvement of
immunosuppressive therapy have significantly increased
survival rates after orthotopic liver transplantation (OLT)™.
Thus, additional indicators of treatment quality besides
mortality, such as employment after OLT, emerged.
Employment after OLT indicates reintegration into society,
regain of cognitive and physical capability and increased
health-related quality of life (HRQoL)™. Although reinte-
gration of patients into work is pursued, actually, only
about 50% of the patients work after OLT, and there
are significant differences between different countries
with rates ranging between 17% and 55%"®. Reasons
why patients do not work after OLT are believed to be
manifold. Local social security insurance system, age, sex,
level of vocational training, level of school education, type
of work, disability, unemployment before OLT, underlying
liver disease, high morbidity due to liver disease and
complications after OLT have been discussed™?, Hereof,
employment itself and the type of employment before
OLT were considered to be the most important predictors
of post OLT employment™®.. Interestingly, neither hepatic
encephalopathy (HE) before OLT nor neurological com-
plications after OLT have been considered in this respect
so far even though both can significantly impact patients’
physical and mental ability before and after OLT.

HE is a frequent complication of liver cirrhosis caused
by liver insufficiency and porto-systemic shunts™®,
It is based on neurochemical and neurophysiological
disorders of the brain and although the pathogenesis of
HE is not completely understood, ammonia is believed
to be of major importance™. HE is characterized by
deficits in motor accuracy and motor speed as well as
cognitive impairment especially concerning attention,
whereas verbal abilities maintain unaffected™. HE is
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n = 160 patients

Application of exclusion criteria‘

n = 21 patients

age < 18 or > 60 yr

n = 13 patients

acute liver failure

n = 11 patients
retirement due to
accompanying disease

n = 1 patient

additional transplantation

n = 114 patients with
chronic liver disease

n =49
employed patients

n =65
not employed patients

Figure 1 Patients’ distribution. Flow chart showing loss of patients due
to exclusion criteria and distribution into the groups “employed” and “not
employed” before liver transplantation.

present in about 10%-50% of patients at the time of
transplantation and about 35%-45% of OLT patients
have a history of HE!"®\. Neurological complications like
encephalopathy, seizures, tremor, psychotic disorders and
posterior reversible encephalopathy syndrome occur in about
30% of the patients after OLT"*., They result in a high
morbidity and prolonged in-hospital stay™. HE prior OLT
and neurological complications after OLT have not been
distinctly considered as risk factors for unemployment
after OLT so far, probably because HE was considered to
be completely reversible™®, and neurological complications
after OLT - though frequent - are usually impairing the
patients cognitive function only transiently™**>*7,

However, HE is known to have an impact on patients’
working ability before OLT, especially of blue collar
workers™®, and neurological complications possibly impair
recovery of working capability after OLT!**!. The main
hypothesis of this prospective study was that hepatic
encephalopathy before OLT and neurological complications
after OLT are significantly associated with unemployment
one year after OLT. Furthermore, we analysed whether
employment status before OLT, occupation, underlying
liver disease, health-related quality of life, quality
adjusted life years (QALYs), age and sex are significantly
associated with the employment status one year after
OLT.

MATERIALS AND METHODS

Patients

All patients included into this study took part in a long-
term prospective follow-up study of patients after liver
transplantation (n = 160). Patients with liver cirrhosis,
admission to the waiting list for liver transplantation,
acute liver failure and age between 18 and 80 years were
included into the follow-up study. For the present study
patients with acute liver failure, neurological or psychiatric
diseases not related to hepatic encephalopathy, additional
transplantation of another organ, regular intake of me-
dication with an effect on the central nervous system
(CNS), age older than 60 years at OLT because of the high
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probability of age related retirement and the expected low
probability of reintegration into employment after OLT,
retirement due to conclusion of work life, accompanying
disease or age were excluded. Finally, data of 114 patients
with chronic liver disease were considered for the analysis
(Figure 1). Sixty-eight (59.6%) patients were recruited
before OLT, while on the waiting list for liver transplantation
at Hannover Medical School [age: 48.7 £ 10.2 years, 45
(66.2%) male], and 46 (40.4%) patients were included
directly after OLT [age: 44.9 £ 11.4 years, 27 (58.7%)
male].

All subjects gave written informed consent. The
study was approved by the local ethics committee and
performed according to the World Medical Association
Declaration of Helsinki (revised in 2008).

Methods

Patients recruited before OLT regularly underwent
neurological examinations by a neurologist of the
group before OLT if possible and all patients included
underwent a neurological examination on day 1, day
7, day 90 and approximately 12 mo after OLT. If the
examination was not possible 12 mo after OLT, it was
done at a later point of time within the follow-up study.
Additional neurological examinations were performed
when necessary. Encephalopathy, posterior reversible
encephalopathy syndrome, alterations of consciousness,
seizures, hallucinations, confusion, infections of the
CNS, intracerebral bleeding or stroke were classified as
neurological complications. Neurological complications
were assessed as a categorical variable independent from
the time of occurrence within the immediate hospital stay
after OLT.

If possible, a psychometric test battery for the assess-
ment of attention, concentration, memory, speed of
information processing, visuo-constructive abilities, motor
speed and accuracy and executive functions comprising
the PSE-Syndrome-Test, a battery that provides the
psychometric hepatic encephalopathy score (PHES)™?,
the critical flicker frequency (CFF)*® and the Repeatable
Battery for the Assessment of Neuropsychological Status
(RBANS)****! were applied by a neurologist of the group
trained in these tests. The median interval between the
psychometric testing before OLT and the transplantation
was 4 mo (interquartile range 5 mo, min 0, max 33)
and the median interval between OLT and psychometric
testing after OLT was 12 mo (interquartile range 5 mo,
min 10, max 62). Furthermore, the patients were asked
to complete questionnaires concerning occupation and
HRQoL [short form 36 (SF-36)]1%*\. The SF-36 evaluation
was performed according to its scoring algorithm yielding
8 domain scores: Physical functioning (PF), physical
role functioning (PRF), bodily pain (BP), general health
perception (GHP), vitality (VIT), social role functioning (SRF),
emotional role functioning (ERF) and mental health (MH)
which were summated for the SF-36 sum score. The
default summary measures physical health and mental
health were not calculated because they are based on
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Table 1 Self-reporting questionnaire occupation 7 (%)

n =114 Before OLT After OLT
Employed 36 (31.6) 33 (34.4)"
Retired 48 (42.1) 49 (51.0)"
Unemployed 7 (6.1) 2 1)
Certified unfit for work 10 (8.8) 221"
Homemaker 8 (7.0) 6 (6.3)"
Student 5 (4.4) 4 (4.2)"
Deceased 18 (15.8)

'Percent value is based on n = 96 survivors. OLT: Orthotopic liver trans-
plantation.

American standard values.

The six-dimension health state short form (SF-6D)™"
was derived from the SF-36 by generating six multi-
level dimensions that provide a health status which
ranges from 1 (full health) to 0 (death). It is based on
preference weights gained from the United Kingdom
general population and estimates a preference-based
single index measure for health to measure QALYs.

Individual test results were evaluated by comparison
to norm values given in the test manuals. The scores
of the psychometric batteries were adjusted for age and
education. Reasons for missing data before OLT were
language issues, inclusion of the patient after OLT or refusal
by the patient to complete the tests or questionnaires.
After OLT data is missing due to refusal by the patient to
complete the tests or questionnaires, language issues or
death after OLT.

Age, occupation, underlying liver disease, laboratory
Model of End Stage Liver Disease (labMELD) score and
medication were assessed and documented. The history
of HE was taken from reliable case records in which HE
was diagnosed and scored by physicians according to
the West Haven criteria™’.

Self-reporting questionnaire occupation: The
patients selected which of the following specifications
applied to their situation: Employed, retired (receiving
pension due to illness), unemployed, certified unfit for
work, homemaker or in training at school or university.
Patients on a full time or part time job, students and
homemakers were classified as employed. Although
Patients with the status “student” or “homemaker” were
not working for a wage, they were classified as employed
because the authors are convinced that studying or
keeping the house requires physical and mental capability
which equals the requirements that are needed to work
for a wage. The not employed patient group consisted
of patients that were unemployed, temporarily certified
unfit for work or retired due to liver disease (Table 1). For
subgroup analysis the patients were allocated according
to their employment status before and after OLT into the
groups employed before and after OLT, employed before
but not employed after OLT, not employed before and
after OLT as well as not employed before but employed
after OLT. Patients with a university degree were classified
as academics and patients with a vocational training for
qualification were classified as non-academics. These
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data were surveyed retrospectively for patients included
after OLT from case records or by anamneses.

Statistical methods: Normality of distribution was
assessed by the Shapiro-Wilk test. Differences between
the groups of employed and not employed patients
concerning age, labMELD score, psychometric test results
and SF-36 scores were evaluated with the Mann-Whitney
test for not normal distributed values and Analysis of
variance (ANOVA) for normal distributed values. The
Wilcoxon test or the paired sample T-test was used to
compare related values concerning psychometric test
results and SF-36 scores surveyed before and after OLT.
Categorical variables comprising sex, profession, history
of HE and neurological complications were tested by
Fisher's Exact Test and the underlying liver disease was
tested by the 4> test. Binary logistic regression analysis
(Method = Enter) was applied to identify independent
prognostic factors for employment after OLT as the
dependent variable considering employment before OLT,
underlying liver disease, labMELD score, history of HE,
neurological complications after OLT, age, sex, profession,
SF-36 sum score before OLT and SF-36 sum score 12 mo
after OLT as independent parameters. For the regression
model the Omnibus Test of Model Coefficients, the -2
Log likelihood, the Nagelkerke R Square and the effects
size Cohen’s d values are shown. For the variables in
the Equation significant at the 0.05 level, Wald statistic,
P value, the Odds ratio [Exp(B)] and the confidence
interval for the Odss ratio [Exp(B)] are given. Normally
distributed values are shown as mean £+ SD and not
normally distributed values are shown as median with
range. A P-value < 0.05 was considered significant for all
tests applied. The statistical methods of this study were
reviewed by Prof Hecker, former Head of the Biostatistics
Department at Hannover Medical School.

RESULTS

Before OLT

Forty-nine (43.0%) of the 114 patients were employed
at the time of OLT compared to 65 (57.0%) who were
not employed (Figure 2). The two patient groups did
not differ with regard to age, sex, the severity of liver
disease according to the labMELD score, or with regard to
aetiology of liver disease. Patients who were not employed
before OLT had significantly more often a positive history
of HE, were more frequently non-academic (82% vs
66%) and showed a significantly lower value in the
SF-36 domain score physical functioning, whereas all
other SF-36 domain scores and the QALYs did not differ.
Furthermore, they achieved significantly worse results in
the PHES and the RBANS sum score (Table 2).

Twelve month after OLT

Twelve month after OLT 43 (44.8% of those who survived)
patients were employed (including students and home-
makers) and 53 (55.2%) patients were not employed.
Eighteen of the included 114 patients died after OLT
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Table 2 Characteristics of employed and not employed patients before orthotopic liver transplantation

n=114 Employed (n = 49) Not employed (7 = 65) P value

Age median (range, min-max) 49 (42,18-60) 50 (36, 24-60) 0.06

Sex (male/female) 30 (61.2%)/19 42 (64.6%)/26 0.85

Profession 16 (34.0%)/31 10 (17.6%)/52 0.04

Academic/non-academic (NS 2) (NS 3)

labMELD median (range, min-max) 18 (33, 7-40) 18 (33, 7-40) 0.16

Aetiology of liver disease 0.44

PSC 16 14

PBC 0 1

Alcohol 5 10

HCV 7 11

HBV 5 13

AIH 3 1

M. Wilson 3 1

Others 10 14

History of HE (+/-) 15 (30.6%)/34 32 (49.2%)/33 0.05

PHES, median (min/max) 0(-8/+5) -2 (-18/+4) 0.04
(n=27) (n=37)

CFF, mean = SD 427+39 423+5.0 0.77
(n=26) (n =35)

RBANS 922+17.0 89.6 +18.6 0.59

Immediate memory, mean + SD (n=24) (n=32)

RBANS Visuospatial / constructional, median (range, 84 (60, 66-126) 84 (66, 60-126) 0.26

min-max) (n=24) (n=32)

RBANS 99.3+11.6 96.2+14.4 0.40

Language, mean + SD (n=24) (n=32)

RBANS 91.8+17.3 84.2+16.6 0.10

Attention, mean + SD (n=24) (n=32)

RBANS 97 (36, 86-122) 94.5 (64, 44-108) 0.24

Delayed memory, median (range, min-max) (n=24) (n=32)

RBANS 4721+445 4431 £56.7 0.04

Sum score, mean + SD (n=24) (n=32)

RBANS 921+11.6 849+144 0.05

Total scale, mean + SD (n=24) (n=32)

P value < 0.05 is considered significant. NS: Not specified; OLT: Orthotopic liver transplantation; labMELD: Laboratory Model of End Stage Liver Disease;

PSC: Primary sclerosing cholangitis; PBC: Primary biliary cirrhosis; HCV: Hepatitis C virus; HBV: Hepatitis B virus; AIH: Autoimmune hepatitis; HE: Hepatic

encephalopathy; PHES: Psychometric hepatic encephalopathy score; CFF: Critical flicker frequency; RBANS: Repeatable Battery for the Assessment of

Neuropsychological Status.

Before OLT After OLT
n=114 n =96
Employed n =33 Employed
n =49 n=43
n=38
n=8
n=10
Not employed Not employed
n =65 n =53
n =10 Deceased
n=18

Figure 2 Employment status before and 12 mo after orthotopic liver
transplantation. The distribution of patients into the groups “employed” and “not
employed” before and 12 mo after OLT is displayed. n = 114 patients before
OLT; n = 96 survivors 1 year after OLT; n = 18 patients deceased after OLT.
OLT: Orthotopic liver transplantation.

(15.8%). The cause of death was multi-organ failure in
5 cases, sepsis, heart failure or abdominal bleeding in
3 cases each, subarachnoid haemorrhage in one case,
meningitis/encephalitis in one case and unknown in 2
cases. Eight of these were employed (16.3%) and 10
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(15.4%) were not employed before OLT. Eight of the
patients who were employed before OLT did not return to
employment after OLT (19.5% of those who survived, n
= 41), while 33 (80.5% of those who survived) retumed
to work. Of those survivors who were not employed
before OLT (n = 55), 10 (18.2%) returned to work
within the year after transplantation, while 45 (81.8%)
remained not employed (Figure 2).

Patients not employed 12 mo after OLT were sig-
nificantly older and showed significantly worse results
in the psychometric tests after OLT than the employed
patients (Table 3).

HE (P = 0.10) before OLT and neurological com-
plications (P = 0.11) after OLT were more frequent in not
employed patients after OLT, but the difference did not
reach statistical significance at the 0.05 level. Concerning
the HRQoL, all SF-36 domain scores and the QALYs were
significantly higher in the group of employed patients
compared to the not employed patients after OLT (Table 4).
There was no significant difference for all other para-
meters tested.

Patients employed before and after OLT (n = 33)
other than patients employed before but not employed
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Table 3 Characteristics of employed and not employed patients after orthotopic liver transplantation

n=96 Employed (7 = 43) Not employed (7 = 53) P value

Age 47 (42, 18-60) 50 (31, 29-60) 0.01

median (range, min-max)

Sex (male/female) 23 (53.5%)/20 36 (67.9%)/17 0.21

Profession 13 (31.0%)/29 8 (15.1%)/45 0.08

Academic/non-academic (NS 1)

labMELD median (range, min-max) 18 (33, 7-40) 19 (33, 7-40) 0.16

Aetiology of liver disease 0.41

PSC 15 13

PBC 1 0

Alcohol 4 8

HCV 7 6

HBV 3 12

AIH 2 1

M. Wilson 2 1

Others 9 12

History of HE (+/-) 13 (30.2%)/30 25 (47.2%)/28 0.10

Neurological complications (+/-) 17 (39.5%) /26 30 (56.6%)/23 0.11

PHES, median (min/max) 0(-5/+2) -1(-10/+4) 0.10
(n=30) (n=43)

CFF, mean + SD 458+4.0 420+4.1 <0.001
(n=29) (n = 40)

RBANS 101.1 £15.1 921177 0.03

Immediate memory, mean + SD (n =30) (n=41)

RBANS Visuospatial/ constructional, median (range, 84 (64, 62-126) 89 (57, 64-121) 0.17

min-max) (n =30) (n =41)

RBANS 103.2 £13.9 93.0+16.5 0.01

Language, mean * SD (n = 30) (n=41)

RBANS 101.2 £13.7 89.3+15.5 0.001

Attention, mean + SD (n =30) (n=41)

RBANS 98 (109, 10-119) 95 (44, 75-119) 0.13

Delayed memory, median (range, min-max) (n =30) (n =41)

RBANS 490.7 +48.2 461.0 +54.5 0.02

Sum score, mean + SD (n =30) (n=41)

RBANS 974 +13.6 89.6+14.2 0.02

Total scale, mean + SD (n =30) (n=41)

P value < 0.05 is considered significant. NS: Not specified; OLT: Orthotopic liver transplantation; labMELD: Laboratory Model of End Stage Liver Disease;

PSC: Primary sclerosing cholangitis; PBC: Primary biliary cirrhosis; HCV: Hepatitis C virus; HBV: Hepatitis B virus; AIH: Autoimmune hepatitis; HE: Hepatic
encephalopathy; PHES: Psychometric hepatic encephalopathy score; CFF: Critical flicker frequency; RBANS: Repeatable Battery for the Assessment of

Neuropsychological Status.

after OLT (n = 8) showed significantly better values in the
CFF (P = 0.04) and higher scores in the RBANS domain
scores immediate memory (P = 0.04) and attention (P
= 0.04) after OLT (Table 5). Furthermore, the health
related quality of life scores after OLT were significantly
higher in patients reintegrated into employment after
OLT compared to the patients not reemployed after OLT
(Table 6).

In the subgroup of 10 patients (18.2%) that were not
employed before OLT but returned to work within 1 year
after OLT, 5 were male (50%) and the median age was
41 (range 34, min 26, max 60) years. The qualification
was a vocational education in 8 and a university degree
in 2 cases. The reason for OLT was primary sclerosing
cholangitis (PSC) in 3 patients, primary biliary cirrhosis
(PBC), alcoholic liver disease, hepatitis C virus (HCV)
infection, hepatitis B virus (HBV) infection, kryptogenic
cirrhosis, biliary atresia and Budd-Chiari syndrome in 1
patient, respectively. The median labMELD score was 20
(range 24, min 8, max 32). Four patients had a history
of HE before OLT and 6 patients had a neurological
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complication directly after OLT. All 10 patients returned
to a job working for a wage after OLT. The comparison
of the psychometric test results and the health related
quality of life scores after OLT of this subgroup compared
to patients that were not employed before and after
OLT (n = 45) showed no significant group differences
except that the patients reintegrated into employment
after OLT were significantly younger (P = 0.03) and had
significantly better CFF values (P < 0.01) after OLT than
the patients that stayed not employed after OLT (Tables
7 and 8).

Paired comparison of psychometric tests and
questionnaires surveyed before and 12 mo after OLT
Thirty-seven patients filled in the questionnaires before
and 12 mo after OLT. Of these, 16 patients were
employed and 21 patients were not employed one year
after OLT.

The HRQoL and the QALYs significantly increased after
OLT in the 16 patients that were employed after OLT (Table
9). In contrast, the patients not employed after OLT (n
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Table 4 Short form 36 domain scores and six-dimension health state short form score of employed and not employed patients

SF-36 domain score Before OLT P value After OLT P value
Employed (7 = 27) Not employed (7 = 35) Employed (7 = 30) Not employed (# = 41)

PF, mean = SD 70.7 £25.1 474 +27.4 0.001 82.3+19.2 59.4 £ 28.2 <0.001
PRF, median (range, min-max) 50 (100, 0-100) 25 (100, 0-100) 0.14 100 (100, 0-100) 25 (100, 0-100) <0.001
BP, median (range, min-max) 74 (100, 0-100) 51 (100, 0-100) 0.14 100 (69, 31-100) 74 (88, 12-100) 0.001
GHP, median (range, min-max) 40 (77,10-87) 35 (82, 0-82) 0.71 69.5 (87, 10-97) 50 (87, 10-97) 0.01

VIT, median (range, min-max) 45 (80, 10-90) 40 (85, 0-85) 043 70 (75, 20-95) 45 (85, 5-90) 0.001
SRF, median (range, min-max) 87.5 (87.5,12.5-100) 62.5 (87.5,12.5-100) 0.52 100 (50, 50-100) 62.5(87.5,12.5-100) < 0.001
ERF, median (range, min-max) 100 (100, 0-100) 100 (100, 0-100) 0.94 100 (100, 0-100) 33.3 (100, 0-100) <0.001
MH, median (range, min-max) 76 (60, 32-92) 64 (88, 8-96) 031 80 (56, 44-100) 68 (72, 28-100) 0.01

Sum score, mean + SD 479.2 +193.9 419.7 +£169.7 0.20 627.0 +£138.1 433.7 +£160.8 <0.001
SF-6D QALYs, mean + SD 0.71+£0.14 0.64 £ 0.15 0.06 0.8+0.1 0.64 £0.12 <0.001

P value < 0.05 is considered significant. SF-36: Short form 36; SF-6D: Six-dimension health state short form; OLT: Orthotopic liver transplantation; PF:
Physical functioning; PRF: Physical role functioning; BP: Bodily pain; GHP: General health perception; VIT: Vitality; SRF: Social role functioning; ERF:
Emotional role functioning; MH: Mental health; QALYs: Quality adjusted life years.

Table 5 Comparison of patients employed before and after orthotopic liver transplantation to patients employed before but not-

employed after orthotopic liver transplantation

n =41 Employed before and after OLT (7 = 33) Employed before but not employed after OLT (7 = 8) P value

Age, median (range, min-max) 50 (42, 18-60) 54 (30, 29-59) 0.13

Sex (male/female) 18 (54.5%)/15 6 (75.0%)/2 0.43

Profession 11 (34.4%)/21 3 (37.5%)/5 1.00

Academic/non-academic (NS 1)

labMELD median (range, min-max) 18 (33, 7-40) 17 (31, 9-40) 0.91

Aetiology of liver disease 0.19

PSC 12 2

PBC 0 0

Alcohol 3 0

HCV 6 0

HBV 2 2

AIH 2 1

M. Wilson 2 0

Others 6 3

History of HE (+/-) 9 (27.3%)/24 2(25.0%)/6 1.00

Neurological complications (+/-) 11 (33.3%) /22 5(62.5%)/3 0.23

PHES after OLT, median (min/max) 1(-4/+2) 0(-7/+4) 0.93
(n=25) (n=7)

CFF after OLT, mean + SD 453 +3.7 41.7+5.0 0.04
(n=24) n=7)

RBANS after OLT 101.6 £14.1 89.4+10.0 0.04

Immediate memory, mean + SD (n = 26) n=7)

RBANS after OLT Visuospatial/ 84 (64, 62-126) 89 (57, 64-121) 0.68

constructional median (range, min-max) (n =26) n=7)

RBANS after OLT 103.2 +£14.6 95.1+24.2 0.27

Language, mean + SD (n = 26) n=7)

RBANS after OLT 100.8 £14.1 87.1+18.6 0.04

Attention, mean + SD (n =26) (n=7)

RBANS after OLT 98 (109, 10-119) 95 (17, 88-105) 0.16

Delayed memory, median (range, min-max) (n =26) n=7)

RBANS after OLT 492.0 +47.8 457.0 +56.8 0.11

Sum score, mean + SD (n =26) n=7)

RBANS after OLT 97.7+13.7 883 +14.6 0.12

Total scale, mean + SD (n =26) n=7)

P value < 0.05 is considered significant. NS: Not specified; OLT: Orthotopic liver transplantation; labMELD: Laboratory Model of End Stage Liver Disease;
PSC: Primary sclerosing cholangitis; PBC: Primary biliary cirrhosis; HCV: Hepatitis C virus; HBV: Hepatitis B virus; AIH: Autoimmune hepatitis; HE: Hepatic
encephalopathy; PHES: Psychometric hepatic encephalopathy score; CFF: Critical flicker frequency; RBANS: Repeatable Battery for the Assessment of
Neuropsychological Status.

= 21) did not show a significant change concerning their Forty-two patients completed the PHES (n = 16
HRQoL with the exception of the SF-36 domain scores employed after OLT), 36 patients the RBANS (n = 13
physical functioning and general health perception, which employed after OLT) and 38 patients the CFF (n = 15
both increased significantly after OLT (Table 10). employed after OLT) before and after OLT.
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Table 6 Short form 36 domain scores and six-dimension health state short form score of patients employed before and after

orthotopic liver transplantation compared to patients employed before but not-employed after orthotopic liver transplantation

SF-36 domain score Before OLT P value After OLT P value
Employed before and Employed before and Employed before and Employed before and not

after OLT not employed after after OLT employed after OLT

n=17) OLT (n = 4) (n = 26) n=17)
PF, mean + SD 7591238 55.0 £31.6 0.15 84.6+17.0 45.0 +23.5 <0.001
PRF, median (range, min-max) 50 (100, 0-100) 62.5 (50, 25-75) 0.97 100 (100, 0-100) 25 (50, 0-50) 0.001
BP, median (range, min-max) 84 (100, 0-100) 81 (48, 52-100) 0.90 100 (49, 51-100) 52 (78, 22-100) 0.03
GHP, median (range, min-max) 50 (72, 10-82) 35 (42, 25-67) 0.64 72 (77, 20-97) 60 (72, 15-87) 031
VIT, median (range, min-max) 45 (80, 10-90) 425 (60, 20-80) 0.97 70 (75, 20-95) 50 (70, 10-80) 0.04
SRF, median (range, min-max)  87.5 (87.5, 12.5-100) 87.5 (50, 50-100) 0.70 100 (37.5, 62.5-100) 50 (62.5,37.5-100) < 0.01
ERF, median (range, min-max) 100 (100, 0-100) 66.7 (100, 0-100) 0.70 100 (100, 0-100) 33.3 (100, 0-100) 0.05
MH, median (range, min-max) 72 (60, 32-92) 74 (24, 56-80) 0.83 82 (48, 52-100) 76 (56, 44-100) 0.22
Sum score, mean + SD 512.1+193.4 487.1+172.2 0.82 652.9 £100.7 418.5+121.5 <0.001
SF-6D QALYs, mean + SD 0.72+0.14 0.72+£0.15 0.94 0.83+0.1 0.65 £ 0.10 <0.001

P value < 0.05 is considered significant. SF-36: Short form 36; SF-6D: Six-dimension health state short form; OLT: Orthotopic liver transplantation; PF:
Physical functioning; PRF: Physical role functioning; BP: Bodily pain; GHP: General health perception; VIT: Vitality; SRF: Social role functioning; ERF:

Emotional role functioning; MH: Mental health; QALYs: Quality adjusted life years.

Table 7 Comparison of patients not employed before and after orthotopic liver transplantation to patients not employed before but

employed after orthotopic liver transplantation

n =55 Not Employed before and after OLT Not employed before but employed after OLT P value
(n = 45) (n =10)

Age, median (range, min-max) 50 (28, 32-60) 41 (34, 26-60) 0.03

Sex (male/female) 30 (66.7%)/15 5(50%)/5 0.47

Profession 5(11.1%)/40 2 (20%)/8 0.6

Academic/non-academic

labMELD median (range, min-max) 19 (33, 7-40) 20 (24, 8-32) 0.74

Aetiology of liver disease 0.2

PSC 11 3

PBC 0 1

Alcohol 8 1

HCV 6 1

HBV 10 1

AIH 0 0

M. Wilson 1 0

Others 9 3

History of HE (+/-) 23 (51.1%)/22 4 (40%)/6 0.73

Neurological complications (+/-) 25 (55.6%)/20 6 (60%)/4 1.0

PHES after OLT, median (min/max) -1 (-10/+4) 0(-5/+2) 0.63
(n=36) (n=5)

CFF after OLT, mean + SD 420+4.0 47952 <0.01
(n=33) (n=5)

RBANS after OLT 92.7 £19.0 978229 0.62

Immediate memory, mean + SD (n=234) (n=4)

RBANS after OLT Visuospatial/constructional, 90.5 (55, 66-121) 84 (11, 78-89) 0.32

median (range, min-max) (n=34) (n=4)

RBANS after OLT 925+14.8 103.5+10.3 0.16

Language, mean + SD (n=34) (n=4)

RBANS after OLT 89.7+15.1 104.0 +£12.6 0.08

Attention, mean + SD (n=34) (n=4)

RBANS after OLT 96 (44, 75-119) 98.5 (34, 71-105) 1.0

Delayed memory, median (range, min-max) (n=34) (n=4)

RBANS after OLT 461.9+54.8 4823 +57.6 0.49

Sum score, mean * SD (n=34) (n=4)

RBANS after OLT 89.9+14.3 95.0 +£14.5 0.51

Total scale, mean + SD (n=34) (n=4)

P value < 0.05 is considered significant. OLT: Orthotopic liver transplantation; NS: Not specified; labMELD: Laboratory Model of End Stage Liver Disease;
PSC: Primary sclerosing cholangitis; PBC: Primary biliary cirrhosis; HCV: Hepatitis C virus; HBV: Hepatitis B virus; AIH: Autoimmune hepatitis; HE:
Hepatic encephalopathy; PHES: Psychometric hepatic encephalopathy score; CFF: Critical flicker frequency; RBANS: Repeatable Battery for the Assessment

of Neuropsychological Status.
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Table 8 Short form 36 domain scores and six-dimension health state short form score of patients not employed before and after

orthotopic liver transplantation compared to patients not employed before but employed after orthotopic liver transplantation

SF-36 domain score Before OLT P value After OLT P value
Not employed before ~ Not employed before Not employed before ~ Not employed before
and after OLT but employed after OLT and after OLT but employed after OLT
(n = 25) (n =6) (n = 34) n=4)

PF, mean + SD 48.2 +£26.8 57.5 +26.0 0.45 62.4 +28.5 67.5+28.4 0.74
PRF, median (range, min-max) 25 (100, 0-100) 62.5 (100, 0-100) 0.45 25 (100, 0-100) 25 (100, 0-100) 1.0
BP, median (range, min-max) 51 (100, 0-100) 56.5 (78, 22-100) 0.79 74 (88, 12-100) 525 (69, 31-100) 0.70
GHP, median (range, min-max) 35 (67, 15-82) 435 (52, 0-52) 0.64 46 (87,10-97) 41 (70, 10-80) 0.73
VIT, median (range, min-max) 40 (80, 5-85) 45 (65, 0-65) 0.79 45 (85, 5-90) 425 (35, 40-75) 0.70
SRF, median (range, min-max) 62.5 (87.5, 12.5-100) 81.3 (50, 50-100) 0.42 62.5 (87.5,12.5-100) 68.8 (50, 50-100) 0.77
ERF, median (range, min-max) 100 (100, 0-100) 66.7 (67.7,33.3-100)  0.21 33.3 (100, 0-100) 66.7 (66.7, 33.3-100) 0.48
MH, median (range, min-max) 68 (88, 8-96) 68 (80, 16-96) 0.79 68 (68, 28-96) 54 (56, 44-100) 0.57
Sum score, mean + SD 4194 +166.3 480.8 +180.4 043 436.9 +169.1 458.5 +237.3 0.82
SF-6D QALYs, mean + SD 0.64 £ 0.15 0.71+0.14 0.35 0.64 +£0.12 0.65 +0.14 0.87

P value < 0.05 is considered significant. SF-36: Short form 36; SF-6D: Six-dimension health state short form; OLT: Orthotopic liver transplantation; PF:

Physical functioning; PRF: Physical role functioning; BP: Bodily pain; GHP: General health perception; VIT: Vitality; SRF: Social role functioning; ERF:
Emotional role functioning; MH: Mental health; QALYs: Quality adjusted life years.

Table 9 Paired analysis of the short form 36 domain scores
and the six-dimension health state short form score of patients

employed after orthotopic liver transplantation surveyed
before and 12 mo after orthotopic liver transplantation

Table 10 Paired analysis of the short form 36 domain scores
and the six-dimension health state short form score of patients
not employed after orthotopic liver transplantation surveyed
before and 12 mo after orthotopic liver transplantation

SF-36 domain score, n = 16 Before OLT  After OLT P value
PF, mean + SD 71.6 £26.8 84.1+18.6 0.04
PRF, mean + SD 50.0 +47.4 82.8 £35.0 0.02
BP, mean £ SD 70.7 £34.5 88.8 £18.8 0.04
GHP, mean + SD 46.9+24.0 66.8 +£24.0 0.01
VIT, mean + SD 459 +23.8 68.4+15.2 0.01
SRF, mean + SD 70.3 £33.2 90.6 £15.5 0.06
ERF, mean + SD 70.8 £43.7 91.7£19.3 0.10
MH, mean £+ SD 70.8 £18.7 80.0 £13.6 0.17
Sum score, mean + SD 497.0+191.7 653.2+128.6 0.01
SF-6D QALYs, mean + SD 0.71+£0.12 0.81 £ 0.10 0.02

P value < 0.05 is considered significant, no correlation between first and
second measurement. SF-36: Short form 36; SF-6D: Six-dimension health
state short form; OLT: Orthotopic liver transplantation; PF: Physical
functioning; PRF: Physical role functioning; BP: Bodily pain; GHP:
General health perception; VIT: Vitality; SRF: Social role functioning; ERF:
Emotional role functioning; MH: Mental health; QALYs: Quality adjusted
life years.

In the group of patients employed 12 mo after OLT,
the PHES and the RBANS did not change significantly
whereas the CFF increased significantly after OLT (PHES:
n = 16; median 1.0, range 19 (min -14, max 5) before
OLT, median 1.0, range 7 (min -5, max 2) after OLT, P =
0.26; CFF: n = 15; before OLT mean 43.3 Hz + 3.8, after
OLT mean 45.6 Hz £ 4.6, P = 0.04; RBANS: n = 13;
immediate memory P = 0.08, visuospatial/constructional
P =0.17, language P = 0.21, attention P = 0.34, delayed
memory P = 0.44, sum score P = 0.70, total scale P =
0.79 (Figure 3).

The patients not employed 12 mo after OLT showed
a significant increase in the PHES (n = 26, P = 0.04)
whereas the CFF (n = 23, P = 0.28) did not change
significantly [before OLT PHES median -1.0, range 22
(min -18, max 4), CFF mean 41.0 Hz £ 4.4; after OLT
PHES median -1.0, range 13 (min -9, max 4), CFF mean
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SF-36 domain score, 7 = 21  Before OLT After OLT P value
PF, mean + SD 481 +£28.3 65.5 £ 29.0 0.03
PRF, mean + SD 38.1 £40.0 41.6 £39.0 0.76
BP, mean £ SD 61.1+£31.3 70.0 £24.8 0.25
GHP, mean + SD 41.8+15.6 56.8 £22.2 0.01
VIT, mean + SD 44.3 +£20.0 51.2+222 0.14
SRF, mean + SD 65.5+29.3 67.3+£21.1 0.80
ERF, mean + SD 55.6 +45.1 57.1+449 0.91
MH, mean + SD 66.3£16.3 69.1 £18.7 0.53
Sum score, mean * SD 420.7 +163.8 478.6 +148.0 0.21
SF-6D QALYs, mean + SD 0.64 £0.15 0.66 £ 0.10 0.46

P value < 0.05 is considered significant, no correlation between first and
second measurement. SF-36: Short form 36; SF-6D: Six-dimension health
state short form; OLT: Orthotopic liver transplantation; PF: Physical
functioning; PRF: Physical role functioning; BP: Bodily pain; GHP:
General health perception; VIT: Vitality; SRF: Social role functioning; ERF:
Emotional role functioning; MH: Mental health; QALYs: Quality adjusted
life years.

41.9 Hz £ 4.1]. The RBANS domain score Attention
increased significantly 12 mo after OLT (n = 23, P < 0.01,
mean 82.9 £ 16.2 before OLT, 91.2 £ 15.6 after OLT)
whereas all other RBANS domain scores did not change
significantly (Figure 4).

Binary logistic regression

Using binary logistic regression analysis (Method enter,
Omnibus Test of Model Coefficients y°> = 52.840, P <
0.001, -2 Log likelihood = 77.581, Nagelkerke R Square=
0.571, Cohen’s d = 0.70), employment status before
OLT [Wald statistic = 21.5, P < 0.001, odds ratio (OR)
= 19.64, confidence interval for OR 5.58 to 69.14]
and age in years (Wald statistic = 8.17, P < 0.01, OR
= 0.90, confidence interval for OR 0.84 to 0.97) were
independent predictors of the employment status 12 mo
after OLT (n = 95, n = 1 excluded due to missing value
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Figure 3 Paired comparison of repeatable battery for the Assessment
of Neuropsychological Status domain scores of patients employed after
liver transplantation surveyed before and 12 mo after orthotopic liver
transplantation. Thirty-six patients completed the Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS) test before and 12 mo
after orthotopic liver transplantation (OLT). Of these 13 patients (36.1%) were
employed after liver transplantation. This figure shows the paired analysis of the
RBANS results of the patients employed after OLT achieved before and 12 mo
after OLT. The RBANS Total scale and the domain scores Immediate memory,
Visuospatial/constructional ability, Language ability, Attention and Delayed
memory are displayed.

concerning profession). No significant effects were found
for the underlying liver disease, history of HE before
OLT, labMELD score, profession, sex, SF-36 sum score
before OLT and neurological complications after OLT.
In a subgroup of patients who filled in the SF-36 after
transplantation (Method enter, Omnibus Test of Model
Coefficients y* = 50.579, P < 0.001, -2 Log likelihood =
46.137, Nagelkerke R* = 0.685 and Cohen’s d = 0.94, n
= 71) the employment status before OLT (Wald statistic
= 11.84, P < 0.001, OR = 20.13, confidence interval for
OR = 3.64-111.27) and the SF-36 sum score after OLT
(Wald statistic = 7.18, P < 0.01, OR for increment of 10
points = 1.10, confidence interval for OR = 1.03 -1.17)
were independent predictors of the employment status
after OLT.

DISCUSSION

This prospective study evaluated the impact of hepatic
encephalopathy before OLT and neurological com-
plications after OLT on the employment status 12 mo
after liver transplantation. Moreover, health-related
quality of life, age, sex, employment status before OLT
and professional category were registered to identify
factors which might be significantly associated with the
employment status one year after OLT.

In contrast to our hypothesis, we did not find a signi-
ficant impact of HE before or neurological complications
after OLT on the employment status 12 mo after OLT,
though the not employed patients after OLT showed a
trend towards a higher frequency of HE before OLT and
neurological complications after OLT in comparison to
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Figure 4 Paired comparison of repeatable battery for the Assessment of
Neuropsychological Status domain scores of patients not employed after
orthotopic liver transplantation surveyed before and 12 mo after orthotopic
liver transplantation. Thirty-six patients completed the Repeatable Battery for
the Assessment of Neuropsychological Status (RBANS) test before and 12 mo
after orthotopic liver transplantation (OLT). Of these 23 patients (63.9%) were not
employed after OLT. This figure shows the paired analysis of the RBANS results
of the patients not employed after OLT achieved before and 12 mo after OLT.
The RBANS Total scale and the domain scores Immediate memory, Visuospatial/
Constructional ability, Language ability, Attention and Delayed memory are
displayed. ‘Indicates a statistical significant increase in the RBANS domain score
Attention after OLT at the P < 0.01 level.

patients employed after OLT. Instead, the employment
status after OLT was independently predicted by the
employment status before OLT, age and health-related
quality of life after OLT.

Hepatic encephalopathy is associated with high
morbidity and has a direct impact on health-related
quality of life before liver transplantation®. Impairment
of motor and cognitive function lead to premature
retirement of patients with HE"'®, Blue collar workers
with liver cirrhosis are more frequently considered unfit
for work than white collar workers, probably due to the
fact that HE significantly affects motor function while
language ability is preserved™®. In accordance herewith,
our patients who were not employed before OLT had
more frequently a history of HE and had predominantly
a vocational education for qualification compared to
employed patients.

The credo that HE is completely reversible has been
put into question recently, since it was shown that
patients who had suffered HE before OLT, had an incom-
plete recovery of their cognitive function about 1 year
afterwards™*”*®, This could well interfere with the
patients’” working ability. However, we did not find a
significant impact of a HE history upon the employment
status after OLT in our patients. Instead, like others,
we observed an improvement in cognitive function in
our patients after OLT with only a few patients showing
abnormal test results 12 mo after OLT, for example, in
the PHES (9 of 73 examined; 12.3%)"**”), Of these,
only one patient was employed whereas 8 patients were
not employed. There was no relation to any specific
underlying cause of liver disease, such as alcoholism.
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Neurological complications affecting the CNS are
frequent in the first weeks after OLT and are known to
prolong the in-hospital stay!****\. Although the distinctive
impairment of cognitive function by neurological com-
plications in the first weeks after OLT might only be
transient'™”), long term impairment might occur and
influence the working capability. Nevertheless, our
results did not indicate that neurological complications
significantly impair the working capability 1 year after OLT
and thus underline the good prognosis of neurological
complications in the first weeks after OLT as long as they
are promptly diagnosed and treated sufficiently. Our
results still showed a trend indicating a higher frequency
of neurological complications after OLT in the group of
patients not employed 12 mo after OLT.

Eighty point five percent (n = 33) of the surviving
patients employed before OLT (n = 41) returned to
work afterwards, indicating the importance of the pre
transplant working status upon a patient’s occupational
fate. This is in accordance with the findings of other
studies”>** which came to similar results, irrespective of
the country or continent where the study was performed™.

It is no surprise that age was a predictor for post
OLT employment status as well, since it may be hypo-
thesized that younger patients have a higher physical
and cognitive health resource than older patients,
facilitating the return to work. Additionally, social
insurance companies might be more eager to reintegrate
young patients into work because of the costs of early
retirement. Also, employers might have a higher con-
fidence in young patients to be capable of working
compared to older patients™.

In our study, patients who were working 1 year after
OLT had a significantly higher SF-36 and SF-6D score
than those who did not, and the subgroup of patients
that returned to their pre OLT job after transplantation
had significantly better health related quality of life scores
than patients who were employed before OLT but did not
return to employment after OLT. Furthermore, the SF-36
score at 12 mo after OLT was an independent predictor
for employment after OLT in the subgroup of patients
who filled in this form. Aberg et a* assessed HRQoL
in 354 patients after OLT [age at OLT (mean) 48 years,
42% male] compared to 6050 age and gender matched
controls. They showed that the employed OLT patients
had significantly higher HRQoL scores than retired
patients and concluded that employment is an indicator
of HRQoL. Our data do not allow a decision, whether the
scores are higher due to the fact that the patients were
able to return to a normal life and therefore perceived
themselves as physically and mentally fit, or if better
physical and mental condition facilitated the return
to employment after OLT. However, it is conceivable
that patients who have reached independence and
the economic status they had before OLT have more
confidence in their physical and cognitive functions than
those who are not. In consequence, reintegration of
patients after OLT into employment should be considered
an important tool to achieve patients’ well-being. The
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significant difference between patients who are work-
ing and those who are not employed after OLT and
additionally between the subgroup of patients that were
employed before and after OLT compared to patients
that did not return to employment after OLT with regard
to cognitive function (RBANS) in this study, however,
indicates that besides socio-economic factors also
medical factors must be considered (Tables 3 and 5).

In contrast to some other studies™*” and in accor-
dance with Hunt et a/*" we did not find a significant
gender difference with regard to employment status after
OLT. The differing results between the studies may be
due to lacking comparability of the classification of “work”
especially as not all studies classified “homemakers” as
employed.

Education has also been reported to have an impact
on employment after OLT®*. Our results were not able
to confirm this assumption probably due to the low
number of patients with a university degree (21 of 96
survivors; 21.9%). Nevertheless, a trend (P = 0.06)
towards a higher frequency of vocational training in the
group of patients not employed after OLT was observed.
But the effect of education on post OLT employment
was not observed by all authors”, and obviously it is
not exclusively the level of education that affects the
probability to return to work after OLT, but also the type
of work done before OLT. Adams et al** as well as Weng
et al® showed that patients working in non-office jobs
were less likely to return after OLT than patients working
in an office. This may be due to different physical
demands'’. However, considering the observation that
blue collar workers with chronic liver disease are more
often not employed than white collar workers might as
well be just a sequel of the pre OLT health status.

Contradictory results have been achieved considering
the effect of the underlying liver disease - especially
alcoholism™#**%* and hepatitis C*' - upon the proportion
of subjects employed after OLT. Alcoholic liver disease
was estimated to have no effect®>", to increase'” or to
decrease™®! the probability of resuming work after OLT.
In our study the underlying liver disease had no effect on
the employment status after OLT.

Patients with chronic liver disease are not employed
before OLT due to various reasons. Cirrhosis-associated
morbidity might be the most frequent because being
frequently certified unfit for work might lead to un-
employment and employers as well as social insurance
companies might aspire the patients’ retirement. This
assumption includes the hypothesis that patients staying
employed before OLT might be less impaired and might
have a shorter period of time of severe liver disease. It
might alleviate returning to work after OLT and achieving
the economic status as well as the financial independence
they had before OLT. The employer might be more
eager to reintegrate these patients after OLT because
the circumstances signal that work capability exists. Still,
our data do not support this assumption, if the labMELD
score is considered representative for patients’ health
status.
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Although patients who were not employed after
OLT differed with regard to psychometric test results
from those who were employed, the majority of the not
employed patients achieved results within the normal
range. The PHES, for example, was only abnormal in
8 of 43 patients (18.6%). Resuming work after OLT
for patients who were not employed before OLT seems
quite unlikely as only 10 (18.2%) of the not employed
patients of our cohort returned to work after OLT. Similar
results were described in other studies'. Probably the
time off work is too long, determining low confidence
in patients and employers that reintegration is possible.
Furthermore, bureaucracy and fear of losing pension
claims might play a role. Additionally, our data (Tables 3-6)
and that of others™ indicate that returning to the pre
OLT job might be impaired by poor physical or impaired
mental functioning. Achieving an occupational retraining,
however, is extensive and support for patients might be
low. To solve these problems, interventions based on the
individual needs and obstacles of each single patient are
needed to facilitate reemployment after OLT. Although
so far data about the efficiency of interventions before
and after OLT to facilitate reemployment after OLT are
missing, the main aim seems to be to keep the patients
with chronic liver disease employed before OLT*®. To
achieve this aim, liver related complications like hepatic
encephalopathy and ascites need to be prevented or
if applicable treated as soon as possible. The patients’
mobility might be maintained by regular physiotherapy.
Furthermore, education programs for employers about
working capabilities of patients with chronic liver disease
might prevent loss of employment before OLT. Such
interventions might also increase the health related quality
of life. After OLT, rehabilitation programs that focus on the
individual physical and mental job requirements for each
patient might be conducive to reintegrate the patient
into the pre OLT job and to increase the health related
quality of life. In addition, employers need to be educated
about the working capabilities of patients after OLT. If
the reintegration into the pre OLT job is not possible,
collaboration with social workers and employment support
agencies might be needed to match the patient to an
appropriate alternative job. In this respect, the reduction
of bureaucratic barriers seems to be particularly important
conceming the encouragement of patients to resume work
after OLT while at the same time, if needed, providing
them with full medical coverage™.

Limitations of our study are that our results can only
be compared to studies that also classified “*homemakers”
and “students” as employed, because some studies only
classified subjects as employed if they were working for
a wage. Furthermore, 46 patients (40.4%) were included
after OLT. Data for the psychometric tests and quality of
life scores before OLT were missing for these patients.
However, all other variables were available because all
patients included underwent neurological examination
after OLT and detailed case records were available for all
patients including the HE history, occupation, underlying
liver disease, labMELD score and medication. Finally, our
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results are only based on patients within the German
health-care system, which might limit the transferability
to other countries. Nevertheless, our findings are well
in line with those of former studies, indicating the effect
of the pre transplant employment status upon the post
transplant working career, independent of the different
health care systems.

As a result, our data confirm that employment status
before OLT is most important in predicting the employ-
ment status 12 mo after OLT. Neither prior-OLT HE nor
neurological complications after OLT are independent risk
factors for unemployment 1 year after OLT. However, our
results show a trend for both values to be more frequent
in patients not employed after OLT, indicating the need to
analyse a larger sample to finally answer the question if
HE before OLT and neurological complications after OLT
affect working ability after transplantation.

In conclusion, education of patients, employers and
social insurance companies is needed to emphasise
that it is worth analysing, on a single subject basis, if a
patient is capable of being reintegrated into work after
OLT. Obstacles should be identified in every single case
because resuming work after OLT might improve the
post OLT care and increase the health-related quality of
life in patients after OLT.
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Background

Specialized transplantation centres and improvement of immunosuppressive
therapy have significantly increased survival rates after orthotopic liver
transplantation (OLT). Thus, besides mortality other indicators of treatment quality
emerged. Employment after OLT is considered to indicate treatment quality and
socio-economic factors before OLT are esteemed crucial in this respect. However,
currently only about 50% of patients are reintegrated into employment after
OLT and the reasons for not returning to the pre OLT job are not well described.
The relevance of hepatic encephalopathy (HE) before OLT and neurological
complications after OLT has not been considered so far although both can
significantly impact patients’ physical and mental ability before and after OLT.
This prospective study was designed to evaluate the impact of HE before and
neurological complications after OLT in addition to socio-economic factors upon
the employment status 1 year after OLT.

Research frontiers

Outcome of patients after OLT improved during the last 35 years and thus the
focus on the patients’ mental and physical well-being after OLT increased.
Especially reintegration into employment was identified as an important factor
as it is important for the physical and mental health after OLT. However, only
about 50% of the patients return to their jobs after OLT. This study contributed
to this research field by evaluating whether hepatic encephalopathy before OLT
or neurological complications after OLT have an impact on the employment
status of the patients 1 year after OLT.

Innovations and breakthroughs
The available studies identified employment before OLT, the type of employment
and younger age as the main predicting factors for reintegration into employment
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after OLT. This study contributed by showing that neither prior-OLT hepatic
encephalopathy nor neurological complications after OLT are independent
risk factors for unemployment 1 year after OLT. Furthermore, their study
confirmed that employment status before OLT is most important in predicting the
employment status 12 mo after OLT.

Applications

This study showed that neither hepatic encephalopathy before OLT nor
neurological complications after OLT increase the probability of unemployment
one year after OLT. Especially employment before OLT predicts the reintegration
into employment after OLT and thus interventions should focus on how to keep
patients with liver cirrhosis employed before OLT. Furthermore interventions are
needed during the rehabilitation after OLT that focus on the physical and mental
needs required for the pre OLT job of each patient.

Terminology

Hepatic encephalopathy: A frequent complication of liver cirrhosis caused by
liver insufficiency and porto-systemic shunts. It is based on neurochemical
and neurophysiological disorders of the brain and ammonia is believed to
be of major importance. It is characterized by deficits in motor accuracy and
motor speed as well as cognitive impairment especially concerning attention,
whereas verbal abilities maintain unaffected. Neurological complications:
encephalopathy, seizures, tremor, psychotic disorders and posterior reversible
encephalopathy syndrome occur in about 30% of the patients after OLT.

Peer-review

In this well-written article, Pflugrad et al explore factors associated with
employment after OLT, which is essential for quality of life and meaningful
transplant outcomes. They found that hepatic encephalopathy before or central
nervous system complications after OLT were not independent predictors of
employment, unlike pre-OLT employment, age and post-OLT functional status.
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