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Background

The number of liver transplantations has shown a steady increase over time, with
increasing emphasis on psychosocial assessment. The goal of liver transplantation is
not only to promote patient survival but also to enhance their quality of life and mental
well-being. Pretransplant psychiatric evaluation is used to identify psychiatric illnesses
and psychological problems in transplant candidates in order to improve patient
outcome. This study aimed at exploring the impact of living donor liver transplantation
on depressive symptoms reported by hepatitis C virus (HCV) recipients during their
preoperative psychological assessment.

Materials and methods

Thirty-five recipients with HCV-related liver cirrhosis who had undergone living donor
liver transplantation were prospectively assessed using a self-rating scale — the Beck
Depression Inventory — for the evaluation of depressive symptoms. The evaluation was
carried out three times: before transplantation, 1 month after transplantation, and 6
months after transplantation.

Results

The preoperative depression scores were found to be significantly higher with a mean
of 21.80%3.36 as compared with the postoperative scores at 1 (11.74+£2.24) and 6
months (7.6 £2.43) (P<0.0005). In addition, no statistically significant differences
were found on comparing the baseline Beck Depression Inventory scores of patients
with hepatocellular carcinoma along with HCV versus those with only HCV disease,

nor for Child class B versus class C patients.

Conclusion

Self-reported depression scores for recipients with HCV-related liver diseases showed
a greater improvement after living donor liver transplantation surgery. Hence,
transplantation has a favorable outcome on the psychological burden experienced by
transplant recipients, thereby contributing toward their well-being.
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Introduction

Chronic liver disease is associated with many health
issues, psychiatric morbidity, and impaired quality of
life [1]. Liver transplantation (LT) is considered the
standard treatment for patients with irreversible ad-
vanced liver disease, thus providing patients with better
survival outcome. However, only a limited number of
deceased organ donors are available for transplanta-
tion [2]. This has led to the emergence of living donor
liver transplantation (LDLT). LDLT has gained accep-
tance as an effective treatment for patients with terminal
liver diseases [3]. In Egypt, LDLT has been performed
more frequently during the past few years, driven by the
absence of a legislation that permits the use of deceased
donor organs in the country [4].

Hepatitis Cis the leading cause of chronic liver disease in
Egypt. About 14.7% of Egypt’s population is affected by
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hepatitis C [5,6]. Hepatitis C-related end-stage liver
disease (ESLD) is the main indication for LT in Egypt
and accounts for 89.8% of cases [5].

Patients with ESLD caused by hepatitis C virus (HCV)
are more likely to develop psychiatric disorders, with
depression being the most frequent and clinically
important symptom [7]. Other studies have reported
that during the preliver transplantation there is a marked
decline in physical functioning together with adjustment-
related anxiety and depression in the patients [8,9].

Although it is known that mental health disorders are
common among ESLD patients, there is limited research
on their prevalence during the pretransplantation period,
and on how transplantation affects the mental health of
those receiving LT,

Measuring the change in mental health after transplant
helps to determine the impact of L'T.
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Aim of the study

The purpose of this prospective study was to (a) identify
the prevalence of depressive symptoms in LDLT
candidates during their evaluation for hepatic transplan-
tation by using the Beck Depression Inventory (BDI); (b)
compare between depressive symptoms before transplant
and after transplant at 1 and 6 months; (c) assess the
effect of hepatocellular carcinoma (HCC) and severity of
liver disease on BDI scores in our recipients before
transplantation.

Hypothesis

We hypothesized that the patients undergoing LDLT
with pretransplant depressive symptoms would have
favorable post-transplant mental health outcomes.

Materials and methods

Study design and population

This was a prospective study conducted on patients with
ESLD referred to Ain Shams Center for Organ 'Trans-
plantation, Cairo, Egypt, from January 2013 to January
2014 for LT evaluation. The study was approved by the
Ethics Committee of Ain Shams University Hospitals in
accordance with local research governance requirements.
Informed written consent was obtained from each
participant before enrollment in the study. Inclusion
criteria were as follows: (a) presence of HCV-related liver
cirrhosis diagnosed by detection of HCV antibody by
means of ELLISA assay and PCR; and (b) age 18-60 years.
Exclusion criteria were as follows: (a) having other
etiologies of liver disease; (b) having encephalopathy
with inability to complete the study scale; (¢) being on
antidepressant therapy; (d) having other comorbid
psychiatric illnesses; (e) being on interferon therapy; (f)
not giving consent to participate in study.

Methods

Basic demographic and clinical assessment data were
obtained from hospital records and included age, sex,
marital status, education, employment, disease severity as
indicated by Child—Pugh and model for end-stage liver
disease (MELD) scores, presence of HCC in addition to
HCV-related cirrhosis, and associated comorbidities such
as diabetes mellitus and hypertension.

Disease severity assessment

The Child-Pugh score is a scoring system to measure the
severity of chronic liver disease. The intention is to provide
a system with which clinicians can objectively communicate
about liver function, and is based on several categories:

(1) Total bilirubin, pmol/l (mg/dl)
(a) <34:1 point
(b) 34-50: 2 points
(¢) >50: 3 points
(2) Serum albumin, g/l
(a) >35:1 point
(b) 28-35: 2 points
(¢c) <28: 3 points

(3) International normalized ratio
(a) <1.7: 1 point
(b) 1.7-2.3: 2 points
(c) >2.3: 3 points
(4) Presence of ascites
(a) None: 1 point
(b) Mild: 2 points
(c) Moderate to severe: 3 points
(5) Presence of hepatic encephalopathy
(a) None: 1 point
(b) Grades I-II (or suppressed with medication):
2 points
(c) Grades III-1IV (or refractory): 3 points
(6) According to the sum of these points, patients can be
categorized into Child—Pugh grades A (5-6 points),
B (7-9 points), or C (10-15 points) [10]

The MELD score uses a patient’s laboratory values for
serum bilirubin, serum creatinine, and international
normalized ratio for prothrombin time in a log-trans-
formed equation to estimate the likelihood of 3-month
survival. Higher MELD scores have been associated with
decreased survival rates [11].

Psychological assessment

All recipients were subject to three psychiatric evalua-
tions — (a) before transplantation; (b) 1 month after
transplantation; and (c) 6 months after transplantation —
using: the BDI, which was performed to assess the
severity of depression. It consists of 21 items, each of
which has four responses of increasing severity. Numer-
ical values from 0 to 3 were assigned to each statement to
indicate the degree of severity. Scores from 0 to 9 were
considered normal, scores from 10 to 16 were considered
mild, scores from 17 to 29 were considered moderate, and
scores of 30 and above were considered severe depressive
symptoms [12]. The Arabic version was used for the study.

Statistical analysis

Statistical analysis was performed using SPSS, version
20.0 for windows (IBM, Armonk, New York, USA).
Categorical variables were presented as counts and
percentages. Continuous variables were presented as
mean = SD unless otherwise stated. One-way repeated-
measures analysis of variance and an independent-sample
7-test were used as indicated. A two-sided P value less
than 0.05 was considered statistically significant.

Results

Thirty-five (32 men and three women) LDLT candidates
who fulfilled the inclusion criteria were included in the
study and were assessed at our unit. Mean age was
46.88 = 15.6 years. Baseline sociodemographic and clin-
ical characteristics are listed in Table 1.

Depression
The mean BDI score was 21.80 = 3.36, and all recipients
(100%) had moderate depressive symptoms in the
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Table 1 Basic demographics of the study population
N=35 [n (%)]

Age (years) (mean+ SD) 46.88+15.6
Sex
Male 32 (91.43)
Female 3 (8.57)
Marital status
Single 0 (0)
Married 35 (100)
Education
Primary 4 (11.43)
Secondary 14 (40)
University 17 (48.57)
Employed status
Employed 24 (6857)
Unemployed 11 (31.43)
Hepatopathalogy
HCV 26 (65.71)
HCC on top HCV 9 (25.71)
Disease severity
MELD (meanz SD)
<18 24 (68.5)
>18 11 (31.42)
Child—Pugh
B 21 (60)
C 14 (40)
Previous encephalopathy 12 (34.29)
Ascites 13 (37.14)
DM 9 (25.71)
HTN 4 (11.43)

DM, diabetes mellitus; HCC, hepatocellular carcinoma; HCV, hepatitis
C virus; HTN, hypertension; MELD, model for end-stage liver disease.

Table 2 BDI scores across visits before and after transplant

n (%)
Before One month after  Six months after
BDI transplant transplant transplant
Normal 0 (0) 4 (11.4) 29 (84.9)
Mild 0 (0) 31 (88.6) 6 (171)
depression
Moderate 35 (100) 0 (0) 0 (0)
depression
Severe 0 (0) 0 (0) 0 (0)
depression

BDI, Beck Depression Inventory.

pretransplant visit. Follow-up visits showed notable decline
in the prevalence of depressive symptoms (Table 2).

A one-way repeated-measures analysis of variance was
conducted to determine whether there were statistically
significant differences in BDI scores for symptoms of
depression among patients with HCV-related liver
cirrhosis undergoing LT over the course of 6 months.
There were no outliers, and the data for baseline BDI and
BDI at 1 month after surgery were normally distributed,
as assessed by boxplots and the Shapiro-Wilk test
(P> 0.05), respectively. However, there were two outliers
observed in the data for 6 months after surgery, as
assessed by boxplots along with a statistically significant
Shapiro-Wilk test (P = 0.003); however, the violation for
assumption of normality did not have a major effect on
the results of the analysis. The assumption of sphericity
was violated, as assessed by Mauchly’s test of sphericity
[#%(2) = 6.632, P=0.036]. Therefore, a Greenhouse—
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Boxplot showing BDI scores decreasing from 21.80 % 3.36 before liver
transplant surgery to 11.74+2.24 at 1 month and to 7.34+2.43 at 6
months after surgery. BDI, Beck Depression Inventory.

Geisser correction was applied (¢ =0.846). LT elicited
statistically significant changes in BDI scores over time
[F(1.69,67.53) = 327.596, P<0.0005, partial i = 0.906],
with BDI score decreasing from 21.80 = 3.36 before liver
transplant surgery to 11.74 +£2.24 at 1 month and to
7.34+ 2.43 at 6 months after surgery. Post-hoc analysis
with a Bonferroni adjustment revealed that BDI scores
underwent a statistically significant decrease from before
surgery to 1 month after surgery [10.06, 95% confidence
interval (CI): 8.50-11.61], P<0.0005), and from before
surgery to 6 months after surgery [14.46 (95% CI:
12.80-16.11)], P<0.0005), and from 1 month to 6
months after surgery [4.40 (95% CI: 3.29-5.51),
P<0.0005], as seen in Fig. 1.

Further subgroup analysis was performed to test for the
possible effect of malignancy as an associated comorbidity
on baseline BDI scores in the study subjects. There were
nine patients who had an associated HCC as compared
with 26 patients with no associated malignancy. An
independent-samples 7-test was run to determine
whether there were differences in baseline BDI scores
between the two groups of patients. There were no
outliers in the data, as assessed by inspection of a boxplot.
BDI scores for each group were normally distributed, as
assessed by Shapiro-Wilk’s test (P>0.05), and there was
homogeneity of variances, as assessed by Levene’s test for
equality of variances (P =0.878). Patients who had
associated HCC had a slightly higher mean baseline
BDI score (23.6 = 3.24) than did patients with no
associated malignancy (21.1 = 3.22), although a border-
line nonstatistically significant difference was observed
[#(33) = 2.014, P=0.052].

Finally, another subgroup analysis was performed to test
for possible effect of disease severity (as indicated by
Child—Pugh and MELD scores) on baseline BDI scores in
the study subjects. There were 15 patients who were
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Child B as compared with 20 patients who were Child G,
and there were 11 patients with MELD scores greater
than 18 as compared with 24 patients with MELD scores
less than 18. An independent-samples 7-test was run to
determine whether there were differences in baseline
BDI scores between the two groups of patients. There
were no outliers in the data, as assessed by inspection of a
boxplot. BDI scores for each group were normally
distributed, as assessed by Shapiro-Wilk’s test
(P>0.05), and there was homogeneity of variances, as
assessed by Levene’s test for equality of variances
(P=10.912 and 0.060), respectively). In both comparisons
a nonstatistically significant difference was observed
[2(33) = 0.200, P =0.843, and #(33) = -1.76, P = 0.088,

respectively].

Discussion

Depression has been regarded as a common clinical
manifestation in patients enlisted to different kinds of
transplants. The transplantation process is perceived as a
period of uncertainty, with the patient believing that his
disease is worsening and there is no other possible cure, a
feeling of having no control over the availability of organs
and hence the timing of transplantation, and apprehen-
sion about the events surrounding the transplanta-
tion [13].

A few studies have focused on the psychiatric status of
LDLT candidates before and after transplantation.
Assessment of the impact of LDLT on mental health is
considered one of the important outcome of transplanta-
tion to emphasis it’s efficacy, as it finally aimed to
improve the recipient’s well-being.

The present study aimed at investigating depressive
symptoms in LDLT recipients. To our knowledge, there
are no studies correlating depression, HCV, and LDLT in

Egypt.

In our study, the BDI scores before LDLT indicated that
all of our patients (100%) suffered from moderate
depressive symptoms. This was similar to a study
conducted by Singh ez @/. [14], in which 42 patients with
HCV showed higher depression scores on BDI with a
mean score of 15.9, compared with other patients.
The results of Qureshi and colleagues revealed that
patients with hepatitis C had greater depression (72.6%)
on the hospital anxiety scale [14]. Our results are in
agreement with Bianchi ¢z @/ [15], who reported BDI
scores to be indicative of depressed mood in 57%
of patients, in relation to the presence of clinical
symptoms. There were matching reports about the rates
of depression in patients with hepatitis C that ranged
from 22 to 59% [16,17].

However, the depression level in our study was higher in
comparison with the results of a study by Guimaro
et al. [18] in which 73 patients (17%) listed for
transplantation had symptoms of depression. The depres-
sion level was also higher than the findings of another
study exploring neuropsychiatric symptoms in patients

with chronic HCV infection, in which the depression rate
ranged from 2 to 30% [19]. It has to be considered that in
our study we included only HCV patients who were more
vulnerable to depression owing to their younger age
(46.88 £ 15.6 years), social life restrictions, and the
presence of more medical complications from their
disease progression, as 34.29% of patients previously
experienced encephalopathy and 37.14% suffered from
ascites. The different measures and methodologies for
assessing depression can account for this variance in the
prevalence of depression.

After transplantation, we compared the pretransplant BDI
scores of our patients with their scores obtained 1 and 6
months after transplantation. The results indicated a high
statistically significant improvement after the liver trans-
plant surgery as only 17% of the patients suffered from mild
depressive symptoms 6 months after transplant, which may
be due to the feeling of relief from psychological distress
after the LI The patients perceived life from a different
perspective and became more optimistic. There was also an
improvement in their quality of life, as confirmed by
multiple studies [20-22], as most of them started
participating in life activities that they had enjoyed before
their diagnosis. Another important factor contributing to the
improved quality of life is the family support obtained
during the perioperative and postoperative periods as all of
our patients (100%) were married.

These findings were confirmed by multiple studies that
reported significantly improved depression scores during
the 6 months after transplantation [20-23]. However,
some studies showed high levels of depression after
transplantation [24,25]. Singh ¢ 4. [14] reported that
patients with HCV exhibited significant depression at 6
months after transplantation, and they attributed this to
HCV recurrence. Comparatively, in our center, we
performed a routine liver biopsy at 6 months to detect
the early stages of HCV recurrence, and, accordingly,
patients were administered antiviral treatment, which
resulted in a high cure rate.

When we compared pretransplant BDI scores with the
scores in HCC patients, we could not detect any
statistically significant difference in BDI scores between
patients with only HCV disease and those with associated
HCC. This finding was obtained despite the circum-
stances associated with HCC recipients, the risk of tumor
progression, and the sense of impending death, which are
strong reasons for having more depressive symptoms.
This contributed to the small sample size as only nine
patients were detected with HCC. Meanwhile, three of
our patients were not aware of having HCC, and other
patients considered the transplantation the curative
treatment. This corresponded to a study that reported
neuropsychological symptoms to be unrelated to
HCC [26]. On the other hand, another study observed
an increased risk of depressive disorders among HCC
survivors with HCV [27]. Similarly, other studies have
shown higher depression scores in HCC subjects who
were evaluated by the Hamilton Depression Rating
Scale [28,29].
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Connor and Leonard [30] reported that the severity of
liver disease was the most important independent
predictor of the severity of psychiatric disorders. They
suggested that ESLD might produce changes in immune
functions that may lead to depressive symptoms. How-
ever, we found no statistically significant difference in
BDI scores within the degrees of severity of liver disease
using Child-"Turcotte-Pugh (C'TP) and MELD classifica-
tions. This might be related to the inability of our
patients to discriminate between the degrees of severity
as both B and C groups felt the same physical
impairment. This result was congruent with the studies
carried out by Martin & @/ [13] and Ko e a/. [31], who
suggested that individual biochemical data may be more
sensitive than CTP scores in reflecting the psychological
burden of liver cirrhosis.

This finding did not support the results of Rocca
et al. [32], who had shown that CTP and previous
psychiatric history were independent predictors of
depression in LT candidates, or the results of Bianchi
et al. [15], who detected a correlation between CTP
scores and BDI ratings.

Our study was limited by the small sample size and that
there was no control group. In addition, the findings of
our study were from a single transplant center. We also
did not evaluate the effects of other post-transplant
conditions, such as surgical complications and immuno-
suppressant medications, on the psychological outcome.

The psychological burden and benefits of LDLT are
important aspects of its legitimacy. The aim of LDLT is
not only to ensure survival but also to restore an optimal
post-transplantation quality of life. Our study demon-
strated that LDLT had a positive impact on depressive
symptoms in our recipients, thus improving their psycho-
logical well-being. Meanwhile it showed that HCV
patients were more susceptible to depression. Armed with
this knowledge, we can be proactive in our management
strategy, by giving special psychiatric attention to them
with early detection and adequate intervention.
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