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Abstract

Background: This study seeks to examine the impact of orthotopic liver transplantation (OLT)

on Health-Related Quality of Life (HRQoL) and mental health in patients with different MELD

scores.

Methods: Patients who has undergone orthotopic liver transplant (OLT) or were on the waiting list for

OLT were submitted to HRQoL and depression/anxiety assessment by questionnaire: Short-Form 36

(SF-36), Questions on Life Satisfaction (FLZ-M), Patient Health Questionnaire-4 (PHQ-4). Data were

analysed following division of patients into three groups: pretransplant patients with a MELD score <10,

�10, and OLT recipients.

Results: The surveys were sent to 940 consecutive patients within one week in June 2013. Of these 940

patients, 869 (92.4%) met the inclusion criteria. In total, 291 (33.5%) eligible questionnaires (OLT group:

235, MELD <10: 25; MELD _10: 31) were suitable for analysis. General health (GH), vitality (VIT), and

mental health (MH) were lower in both pretransplant groups compared to the OLT group (all p < 0.05).

Anxiety and depression were higher in the MELD <10 group than in the OLT group (anxiety: p < 0.05;

depression: p < 0.01).

Discussion: Patients with low MELD scores seem to benefit from OLT with regards to HRQoL and

mental health.
Received 25 December 2015; accepted 14 January 2016
Correspondence
Christian Benzing, Department of General, Visceral and Transplantation Surgery, Campus Virchow,

Charité Universitätsmedizin Berlin, Augustenburger Platz 1, 13353 Berlin, Germany. Tel: +49 (0) 30 450

652 359. Fax: +49 (0) 30 450 552 900. E-mail: Christian.benzing@charite.de
Introduction

Many patients with end stage liver failure suffer from serious
physical impairment such as reduced kidney function,1 ascites2

or recurrent hemorrhage,3 peritonitis4 and encephalopathy.5

These complications are often life-threatening and after the
first episode of decompensation of liver cirrhosis, the mortality
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rate approaches 85% within five years.2 The only curative
treatment option is orthotopic liver transplantation (OLT).
Since 2002, in the US, the allocation of deceased donor liver

transplants has been based on the model for end-stage liver
disease (MELD) score although for several diseases, an excep-
tional MELD score exists. The score is an objective assessment
based on a mathematical formula using logarithmic values of
serum bilirubin, serum creatinine, and institutional normalized
ratio (INR). The MELD score was designed to detect patients
with a high risk of mortality related to end-stage liver disease
with the intention of prioritizing these patients for liver trans-
plantation.6 In general, patients with a MELD score of �15
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should be considered for the liver transplant waiting list since
they profit from significant survival benefit with OLT.7–10

Nevertheless, physical impairment and mortality rates can be
increased in patients with lower MELD scores as well.11 These
impairments potentially decrease the patients’ Health-Related
Quality of Life (HRQoL), the person’s well-being which in-
dicates the ability to participate actively in daily life. There are
several standardized measurement instruments to evaluate the
HRQoL after solid organ transplantation12,13 and the SF-36
survey is most frequently used.14

In addition to HRQoL, another important psychosocial
outcome factor of OLT is the presence of anxiety and depres-
sion.15,16 Mental disorders are known to have a negative impact
on HRQoL.17 Apart from that, these conditions appear to in-
crease mortality after OLT.15,18 Besides the Hospital Anxiety
and Depression Scale (HADS),19 the Patient Health Question-
naire (PHQ) is a frequently used instrument to measure anxiety
and depression.20 The PHQ-4 is an ultra brief version of the
survey.21

Apart from mere survival rates, HRQoL and mental health
should be considered further important outcome factors in liver
transplant recipients and patients on the liver transplant waiting
list. Several studies have demonstrated that the overall HRQoL
improves dramatically after OLT compared to pretransplanta-
tion.22,23 However, there is some evidence that the patients’
actual liver function represented by MELD score does not appear
to be related to HRQoL.24,25 Yet, there are contradictory findings
on the question of whether patients with higher preoperative
MELD scores benefit more from OLT with regards to HRQoL
than patients with low scores.23,26 Furthermore, it is unclear
whether HRQoL improves in patients with low MELD scores.
The present study seeks to evaluate the influence of OLT at a
single centre on patients on the liver transplant waiting list with
low MELD scores (<10) and high MELD scores (�10).
Methods

Study design
All surviving patients who had received OLT at the University
Hospital of Leipzig between 1993 and June 2013 were identified
in June 2013. Moreover, recipients of double transplants
(sequential or simultaneous liver and kidney transplants) and all
patients who were on the waiting list for a liver transplantation in
June 2013 were included.
The written SF-36 survey form was sent to all patients via

mail. Return envelopes were included free of charge. A period
of two weeks was envisaged for questionnaire return. All pa-
tients who had not returned the questionnaire after two weeks
were contacted a second time via mail within another 14 days.
Altogether, patients had four weeks for their responses. Prior
to the study, informed consent of all patients and the consent
of the local ethics committee (ID: 414-12-17122012) were
obtained.
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Patients
The following patients were included: age between 18 and 70
years, a returned questionnaire with at least 50% of the questions
answered, records of medication and patient history available.
These patients groups were analysed based on presence on the

liver transplant waiting list with a MELD score <10, on the liver
transplant waiting list with a MELD score �10 and patients who
has undergone OLT. The MELD score was calculated from the
patients’ records and blood test results retrospectively and the
latest available MELD score was added to the database.

Short Form-36
The SF-36 survey27 includes 36 questions about current health
status. It serves as an assessment tool of health-related QoL of
probands over the age of 14. Eight dimensions of QoL are
evaluated. These eight dimensions summarize two main sections,
the physical component summary (PCS) and mental component
summary (MCS).
These eight dimensions include; Physical Functioning (PF, 10

items), Role-Physical (RP, 4 items), Bodily Pain (BP, 2 items),
General Health Perceptions (GH, 6 items), Vitality (VIT, 4
items), Social Functioning (SF, 2 items), Role-Emotional (RE, 3
items) and Mental Health (MH, 5 items). In each dimension, the
range of possible scores is between 0 and 100 points. As a
consequence, it is easy to compare between scales and patients.28

In the present study, the standard version of the SF-36 was used.
At the end of the survey period, all SF-36 questionnaires were
scanned and digitalized.

Questionnaire on Life Satisfaction (FLZ-M)
The Questions on Life Satisfaction (FLZ-M) survey was used in
order to assess life satisfaction.29 It includes 8 aspects of daily life:
friends/acquaintances, leisure time/hobbies, health, income/
financial security, occupation/work, housing/living conditions,
family life/children, partner relationship/sexuality. The possible
scores for each dimension range from −12 to 20. Negative scores
are an indicator of dissatisfaction whereas positive scores indicate
satisfaction. If the weighted satisfaction value is 0, this means that
the item is of no subjective importance to the individual. High
scores indicate high subjective importance.29

Patient Health Questionnaire-4 (PHQ-4)
The test used in the present study is an ultra brief screening
tool for anxiety and depression. It is a validated measurement
instrument to detect mental disorders. It consists of 4 items.
The GAD-2 detects anxiety (“Over the last 2 weeks, how often
have you been bothered by (i) Feeling nervous, anxious, or on
edge (ii) Not being able to stop or control worrying”). The
PHQ-2 was designed to reveal depressive and anxious symp-
toms (Over the last 2 weeks, how often have you been both-
ered by (i) little interest or pleasure in doing things (ii) feeling
down, depressed or hopeless). It is based on the full version of
the PHQ test. For each item, there are 4 possible answers
ancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.



Table 1 Basic characteristics

MELD <10 MELD ‡10 Transplanted p

n (%)/mean n (%)/mean n (%)/mean

Gender 0.536

Male 14 (56.0%) 17 (54.8%) 149 (63.4%)

Female 11 (44.0%) 14 (45.2%) 86 (36.6%)

Total 25 (100%) 31 (100%) 235 (100%)

Age (years) 54.2
(SD = 6.8)

56.1
(SD = 10.1)

56.6
(SD = 9.2)

0.096

Underlying
disease

0.653

Alcoholic liver
cirrhosis

17 (68.0%) 16 (51.6%) 131 (55.7%)

Cryptoenic liver
cirrhosis

3 (12%) 5 (16.1%) 22 (9.4%)

Cholestatic bile 3 (12%) 2 (6.5%) 14 (6.0%)
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(0 = “not at all”, 1 = “on several days”, 2 = “more than half the
time” and 3 = “nearly every day”). The sum of both scores can
be created in order to obtain a summation score. The scores
are rated as follows: normal (0–2), mild (3–5), moderate
(6–8) and severe (9–12).21

Statistical analysis
Microsoft Excel (Microsoft, Redmond, USA) and SPSS 20.0
(IBM, Armonk, USA) were used for collection and analysis of the
data. The data were digitized and computed with the Evasys©

system (Electric Paper Evaluations Systeme GmbH, Lüneburg,
Germany) and then imported into SPSS.
The data were checked for Gaussian distribution using the

Kolmogrov–Smirnov test. Since there was no Gaussian distri-
bution, non-parametric statistical tests (Kruskal–Wallis test and
the Mann–Whitney-U-test) were used to check for statistical
differences between the groups.
Categorial variables were analysed with the chi-square-test. All

p-values < 0.05 were considered statistically significant.

duct diseases

Viral hepatitis 0 (0%) 2 (6.5%) 12 (5.1%)

Cystic liver
disease

0 (0%) 1 (3.2%) 14 (6.0%)

Acute liver failure 0 (0%) 0 (0%) 16 (6.8%)

Autoimmune
hepatitis

1 (4.0%) 2 (6.5%) 8 (3.4%)

Not specified 1 (4.0%) 3 (9.7%) 18 (7.7%)

Total 25 (100%) 31 (100%) 235 (100%)

Comorbidities

Arterial
hypertension

8 (32.0%) 14 (45.2%) 166 (70.6%) 0.000

Diabetes mellitus 10 (40.0%) 17 (54.8%) 108 (46.0%) 0.517

Chronic kidney
failure

5 (20.0%) 4 (12.9%) 135 (57.4%) 0.000

Committed
relationship

0.109

Yes 10 (40.0%) 21 (67.7%) 160 (68.1%)

No 11 (44.0%) 7 (22.6%) 67 (28.5%)

Not specified 4 (16%) 3 (9.7%) 8 (3.4%)

Family status 0.544

Unmarried 6 (24.0%) 3 (9.7%) 34 (14.5%)

Married 12 (48.0%) 20 (64.5%) 157 (66.8%)

Divorced 5 (20.0%) 6 (19.4%) 30 (12.8%)

Widowed 2 (8.0%) 2 (6.5%) 13 (5.5%)

Not specified 0 (0%) 0 (0%) 1 (0.4%)

Religious

Yes 3 (12.0%) 5 (16.1%) 41 (17.4%) 0.782

No 22 (88.0%) 26 (83.9%) 194 (82.6%)

ns, statistically not significant.
Results

Basic characteristics
It was determined that 689 patients had undergone OLT at the
University of Leipzig between 1993 and June 2013 and only
known surviving patients were contacted. The liver transplant
waiting list comprised 251 patients at that time (June 2013).
Questionnaires were sent to these 940 patients (73.3% OLT re-
cipients, 26.7% waiting list patients) and were asked to complete
the SF-36 survey. In 27 cases, relatives of the patients informed us
that the patient was deceased. Forty three patients were excluded
from the analysis because they were 70 years of age or older. Of
these 43 patients, there were 41 OLT recipients (4.6%) and 2
patients from the waiting list (0.2%). Another patient (0.1%)
from the waiting list was excluded since there was no docu-
mented MELD-score available. In total, there were 869 (92.4%)
patients who met the inclusion criteria. There were 291 (33.5%)
eligible questionnaires (235 OLT recipients, 56 patients from the
waiting list).
On the waiting list group, 25 (44.6%) had a MELD score <10

(mean = 7.6, SD = 1.1, range = 6–9), and 31 (55.4%) had a
MELD score �10 (mean = 12.9, SD 3.5, range 10–25).
In the transplanted group, there were 127 (54%) patients who

had received a liver transplant within the last 5 years, 38 (16%)
within 5–10 years and 70 (30%) more than 10 years prior to the
study time.
The three groups did not differ significantly with regard to

demographic variables (Table 1). One patient did not provide
information on family status. For 14 patients, no details were
provided on their relationship status.
The distribution of the comorbidities arterial hypertension

(AH), diabetes mellitus (DM) and chronic kidney failure (CKF)
is shown in Table 1. No patient suffered from end-stage renal
HPB 2016, 18, 449–455 © 2016 International Hepato-Pancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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failure. AH and CKF were significantly more frequent in the OLT
group (Table 1).

SF-36 results
The highest scores in all dimensions and PCS and MCS were
found in the OLT group, with statistical significance for GH
(p = 0.002), VIT (p = 0.002), MH (p = 0.011) and MCS
(p = 0.016). For PF (p = 0.427), RP (p = 0.271), BP (p = 0.696), SF
(p = 0.092), RE (p = 0.059) and PCS (p = 0.464), no significant
differences were found (Fig. 1) Post-hoc testing revealed no sta-
tistically significant differences between the MELD <10 and �10
groups (PF: p = 0.397, RP: p = 0.362, BP: p = 0.696, GH: p = 0.627,
VIT: p = 0.811, SF: p = 0.826, RE: p = 0.262, MH: p = 0.780, PCS:
p = 0.558, MCS: p = 0.639). A comparison between patients with a
MELD score <10 and the transplanted patients showed signifi-
cantly higher scores for GH (p = 0.030), VIT (p = 0.021), RE
(p = 0.029), MH (p = 0.020) and MCS (p = 0.021) in the trans-
planted group. The differences in the other dimensions were not
statistically significant (PF: p = 0.878, RP: p = 0.135, BP: p = 0.397,
SF: p = 0.102, PCS: p = 0.668).
Patients with a MELD score �10 had significantly reduced

scores for GH (p = 0.003), VIT (p = 0.003) and MH (p = 0.033)
when compared to the OLT group (PF: p = 0.195, RP: p = 0.476,
BP: p = 0.811, SF: p = 0.105, RE: p = 0.265, PCS: p = 0.234,
MCS = 0.054).

FLZ-M results
When comparing the three groups, significant differences were
found on the scales health (H, p = 0.000) and family life/children
Figure 1 SF-36 results from the different groups. PF, physical func-

tioning; RP, role-physical; BP, bodily pain; GH, general health per-

ceptions; VIT, vitality; SF, social functioning; RE, role-emotional; MH,

mental health; PCS, physical component summary; MCS, mental

component summary. * indicates statistical significance between b:

MELD <10 group and OLT group; c: MELD �10 and OLT group
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(FL/C, p = 0.049), with the highest values in the OLT group (H)
and the MELD >10 group (FL/C). The dimensions friends/ac-
quaintances (F/A, p = 0.593), hobbies/leisure time (H/LT,
p = 0.298), income/financial security (I/FS, p = 0.418), occupa-
tion/work (O/W, p = 0.353), housing/living conditions (H/LC,
p = 0.170), partner relationship/sex (PR/S, p = 0.245). The re-
sults are shown in Fig. 3. Post hoc testing revealed a significantly
higher FL/C score in patients with MELD >10 compared to
MELD �10 (p = 0.044). The remaining scales did not differ
significantly (F/A: p = 0.395, H/LT: p = 0.336, H: p = 0.939, I/FS:
p = 0.207, O/W: p = 0.770, H/L: p = 1.0, PR/S: p = 0.130). When
comparing the MELD <10 group with the OLT group, signifi-
cantly lower scores for “FL/C” (p = 0.026) and “health”
(p = 0.001) were shown (F/A: p = 0.316, H/LT: p = 0.116, I/FS:
p = 0.232, O/W: p = 0.221, H/L: p = 0.180, PR/S: p = 0.120). The
H-score was significantly higher in the OLT group than in the
MELD �10 group (p = 0.000). The differences on the other
scales were not significant (F/A: p = 0.921, H/LT: p = 0.840, I/FS:
p = 0.680, O/W: p = 0.373, H/L: p = 0.143, FL/C: p = 0.345, PR/S:
p = 0.620).

PHQ-4 results
The lowest values on the scales anxiety, depression and sum-
mation score were found in the OLT group, the highest in the
MELD <10 group. The MELD �10 group showed intermediate
results (Fig. 2). Statistical significance was found for depression
(p = 0.010) and summation score (p = 0.013). The differences in
the anxiety scale were not significant (p = 0.051). The compar-
ison between the MELD <10 and �10 group (anxiety: p = 0.210,
depression: p = 0.126, summation score: p = 0.139) as well as the
comparison between the MELD �10 and the OLT group (anx-
iety: p = 0.518, depression: p = 0.220, summation score:
p = 0.289) did not show significant differences for all three scales.
When comparing the MELD <10 and the OLT group,
Figure 2 PHQ-4 results from the different groups. * indicates statis-

tical significance between a: MELD <10 and MELD �10 group; b:

MELD <10 group and OLT group; c: MELD �10 and OLT group

ancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.



Figure 3 FLZ-M results from the different groups. F/A, friends/ac-

quaintances; LT/H, leisure time/hobbies; H, health; I/FS, income/

financial security; O/W, occupation/work; H/LC, housing/living con-

ditions; FL/C, family life/children; PR/S, partner relationship/sexuality.

* indicates statistical significance between a: MELD <10 and MELD

�10 group; b: MELD <10 group and OLT group; c: MELD �10 and

OLT group
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significantly lower scores were found in the OLT group for
anxiety (p = 0.015), depression (p = 0.004) and summation score
(p = 0.004).
Discussion

The present study shows that OLT recipients have a higher
HRQoL and lower levels of depression and anxiety compared to
patients on the waiting list. It could be shown that both patients
with MELD scores <10 and patients with MELD scores �10
have a reduced HRQoL compared to OLT recipients, especially
in the dimensions of mental health (GH, VITand MH). Patients
with MELD <10 even showed significantly lower scores on the
scales RE and MCS compared to the transplanted group. The
FLZ-M revealed significantly reduced scores for “health” and
“family life/children” for patients with a MELD score below 10
compared to the other groups. The depression and anxiety
scores were significantly higher in the MELD <10 group than in
the OLT group. There were no differences between patients with
a higher MELD score and OLT recipients with regards to af-
fective status.
Several studies have shown the positive effects of OLT on

HRQoL in liver transplant candidates22,23 with scores for PCS
ranging between 37 and 62, and for MCS scores between 48 and
55.30–33 Our examination showed intermediate results (PCS:
42.3, MCS: 49.6).
Contrary to the results in the present study, Estraviz et al found

that patients with reduced liver function (Child B and C)
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benefited more from OLT than patients with Child A cirrhosis.
Similarly, Togashi and colleagues found significantly higher
HRQoL scores after living donor liver transplantation amongst
patients with a MELD score >15 compared to patients whose
MELD score was below 15. They found significantly reduced
HRQoL scores preoperatively in the high MELD group
compared to the low MELD group as well.26 Two further ex-
aminations found comparable results,34,35 whereas Mabrouk and
colleagues found a worse HRQoL in OLT recipients who had
preoperative MELD scores >15.23 On the other hand, there are
studies indicating that MELD score does not depict the di-
mensions of HRQoL. One examination that was carried out on
patients listed for liver transplantation found no correlation
between liver function measured by MELD score and dynamic
liver function tests and HRQoL. Instead, ascites and butyryl
cholinesterase serum concentration were found to be indepen-
dent predictors of HRQoL.24 These findings were confirmed by
two further studies that found no correlation between MELD
score and HRQoL prior to OLT.25,36

The present study is one of the few that uses the FLZ to assess
life satisfaction in OLTrecipients and transplant candidates. With
the exception of the dimension “family/children” we supported
the findings of the study of Goetzmann and colleagues,37 that
current liver function did not influence psychosocial variables in
patients on the liver transplant waiting list. Both pretransplant
groups in our study showed significantly reduced “health” scores
compared to the OLT group. A possible explanation for the
positive effect of OLT on the dimension “health” is the fact that
OLT cures the underlying disease and thus improves general
health. These findings are consistent with the findings for GH on
the SF-36.
The occurrence of depression and anxiety before and after

liver transplantation has been examined in several studies. In
most studies, mental health is reduced in patients on the waiting
list38,39 and improves significantly after OLT.40–42 Nonetheless,
there is little evidence as to the influence of liver function on the
mental health of these patients. Santos et al found a tendency for
high scores of anxiety related to lower MELD scores.43 These
findings tally with the results of the present study. In contrast to
these results, Zahn et al showed that OLT recipients with MELD
scores �13 had significantly more depressive symptoms than
patients with lower MELD scores.44

The interpretation of these contrary findings and under-
standing them in the context of the present study is difficult. A
possible explanation is the presence of response shift effects.
Such effects indicate a change in an individual’s values, internal
standards and conceptualization of quality of life on HRQoL
examinations.45 These effects could be a possible explanation for
the contradictory findings when comparing the influence of
MELD score before and after OLT. This means that patients with
a more serious liver disease (high MELD score) realize after being
cured by OLT that their health status before OLTwas even worse
than they realized. Since the present study was cross-sectional,
ancreato-Biliary Association Inc. Published by Elsevier Ltd. All rights reserved.
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with only one evaluation cycle, these effects are less likely to
influence the results. We found, similar to the findings in the
studies on pretransplant patients mentioned above, no differ-
ences in patients with different MELD scores. Both groups had
lower scores, especially on the mental scales of the SF-36,
compared to OLT recipients. The benefit of OLT appeared to
be even greater in patients with MELD scores <10. This is
remarkable since OLT recipients had significantly more comor-
bidities (AH and CKF). Although these findings have to be
interpreted with caution due to the relatively small sample size of
the pretransplant groups, these findings support the theory that
even patients with low MELD scores have impaired mental
health and a reduced HRQoL that significantly increase after
OLT. The knowledge of suffering from a life-threatening disease
but not receiving a life-saving liver transplantation in the near
future might lead to higher levels of anxiety and depression and a
reduced quality of life in these patients.
Evaluations of quality of life (QoL) are currently not imple-

mented in the organ distribution systems of western countries. A
routinely performed QoL screening in transplant candidates on
the waiting list might help to identify mentally most impaired
patients independent from the MELD status. Thus, not only
should the survival benefit be taken into account regarding organ
distribution, but also the potential to ameliorate the HrQoL and
mental health.
Even though response shift effects are unlikely, the cross-

sectional, retrospective design of the present study is one of its
shortcomings. In a prospective examination, factors impacting
the HRQoL could be identified more precisely. Moreover, there
were unequal group sizes with more OLTrecipients than patients
on the waiting list. One of the strengths of our study is its rela-
tively large patient sample size. Furthermore, this is one of the
few examinations dealing with the question of whether OLT
improves HRQoL in patients with low MELD scores.
In summary, OLT improves HRQoL, especially the mental

HRQoL in patients on the liver transplant waiting list. Both
patients with low and high MELD scores benefit from OLT.
Apparently, liver function measured by MELD score does not
depict HRQoL. Depression and anxiety appear to be even more
present in pretransplant patients with low MELD (<10) scores
than in patients with higher MELD scores. Thus, these patients
especially would potentially benefit from OLT with regards to
their mental health.
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