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Abstract

AIM: To evaluate the feasibility of a new clinical rating
scale for a standardized assessment of cirrhosis-associated
neuro-psychiatric symptoms.

METHODS: Forty patients with liver cirrhosis (LC, with or
without low-grade hepatic encephalopathy) were invest-
igated using a clinical neuro-psychiatric rating scale based
on a comprehensive list of neurological, psychomotor,
cognitive, affective, behavioral symptoms, and symptoms
of disturbed bioregulation.

RESULTS: The analysis revealed that the majority of cirrhotic
patients showed, besides characteristic neurological
symptoms of hepatic encephalopathy, various psychomotor,
affective and bioregulatory symptoms (disturbed sleep
and sexual dysfunction). Patients were impaired in the
following subscales: sleep and biorhythm disorder (75.0%
of patients), Parkinsonoid symptoms (25.0%), affective
symptoms (17.5%), and psychomotor retardation (12.5%).
The increase of total neuro-psychiatric clinical score was
significantly associated with the degree of hepatic enceph-
alopathy.

CONCLUSION: This study suggests that a substantial number
of patients with LC and low-grade hepatic encephalopathy
manifest various clinical neuro-psychiatric symptoms. The
use of a rating scale, which explores clinical dimensions of
hepatic encephalopathy, would improve the management
of patients with LC.
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INTRODUCTION

Patients with liver cirrhosis (LC) and hepatic encephalopathy
frequently demonstrate various neuro-psychiatric symptoms
and deficits!"?. The pathophysiology, natural history, and
prognosis of cirrhosis-associated neuro-psychiatric deficits
are not completely established and the data on this issue are
controversiall*’l. Recent studies have shown that these deficits
are associated with changes in metabolic brain patterns®!!
and can fluctuate correspondingly to the current ammonia
level. On the other hand, long-term persistence of these
symptoms after liver transplantation has been reported!'>'¥
and the neurodegenerative nature of this disorder has been
suggested!.

Mild forms of cirrhosis-associated encephalopathy
include minimal hepatic encephalopathy (MHE) and grade
I hepatic encephalopathy (grade I HE). Patients with grade
I HE manifest minor symptoms of motor dysfunction and
with attention and concentration deficits"*'¥. MHE is diagnosed
in patients who demonstrate deficits in attention and visuomotor
coordination*'"l, but otherwise show no evident or only
transient neuro-psychiatric symptoms. Besides, cirrhosis-
associated neurological symptoms, such as asterixis, tremor,
Parkinsonoid symptoms and bradykinesia, patients with low-
grade hepatic encephalopathy frequently demonstrate
bioregulative (disturbed sleep and sexual dysfunction),
behavioral and affective symptomst>'*"). The adequate clinical
neuro-psychiatric evaluation of patients with LC remains
difficult, because, in part, neuro-psychiatric symptoms associated
with LC are multiform and sometimes subtle and also
because, in part, there are no available clinical diagnostic
tools adjusted to investigate this group of patients. The
previously used Brief Psychiatric Rating Scale!", which was
initially designed for the monitoring of chronic psychiatric
patients does not allow sufficient assessment of slight and
moderate symptoms and does not include specific cirrhosis-
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associated neurological, psychomotor, and cognitive
symptoms. Combination of several available clinical rating
scales adjusted for other clinical disorders would inevitably
lead to unreasonable extension of the investigation procedure,
which is not always possible in patients with LC.

The purpose of this study was to explore the feasibility of
a comprehensive clinical rating scale for the evaluation of
frequency and severity of neuro-psychiatric symptoms in patients
with low-grade hepatic encephalopathy. A multidimensional
clinical neuro-psychiatric rating scale was developed based
on previous findings and clinical experience. The scale
includes neurological, psychomotor, affective, behavioral,
and bioregulatory symptoms and allows a global evaluation
of the neuro-psychiatric state of the patients with emphasis
on symptoms characteristic of LC.

MATERIALS AND METHODS

Patients

Forty patients with LC at the out-patient clinic of the Department
of Gastroenterology of Innsbruck Medical University, who
were listed for liver transplantation, were considered to be
eligible for this study. Prior to inclusion, patients underwent
a comprehensive hepatologic work-up and gave informed
consent. The following exclusion criteria were applied in
this study: (1) clinical or laboratory signs of inflammation,
gastrointestinal bleeding, anemia, electrolyte abnormalities,
or renal insufficiency; (2) overt hepatic encephalopathy
(persistent or episodic, clinical grades 11-1V); (3) abuse of
psychotropic substances; (4) known major psychiatric disordets,
as defined by DSM-1V classification; and (5) less than 6 mo
of complete alcohol abstinence. The severity of cirrhosis
was assessed as follows: Child A (z = 6); Child B (# = 30);
and Child C (» = 4). Table 1 shows clinical and demographic
data of the patients.

Table 1 Clinical and demographic characteristics of patients
with LC

No. of patients Percent

Age (mean+SD) 54.77+10.06

Men/women 28/12 70.0/30.0
Etiology
Hepatitis C 14 35.0
Alcohol-associated 16 40.0
Autoimmune 4 7.5
Cryptogenic 2 5.0
Hepatitis B 2 5.0
Hepatitis C and hepatocellular carcinoma 1 25
Polycystic liver disease 1 2.5

Clinical neuro-psychiatric rating ACIND and psychometric tests
The clinical neuro-psychiatric examination focuses on the
symptoms frequently found in patients with LC*?*'"! and
contains the following clusters of symptoms: neurological
symptoms, symptoms of psychomotor retardation, cognitive
symptoms, affective symptoms, behavioral alterations, symptoms
of sleep, and bioregulatory disorder.

Neurological symptoms, such as asterixis, postural tremor,
adiadochokinesia (pronation-supination of both forearms), upper

limb dysmetria, dysarthria, oculomotor deficits (nystagmus
and altered smooth gaze pursuit) and gait ataxia, are assessed
using a standard neurological investigation. The evaluation
of psychomotor retardation is based on the assessment of
psychomotor change (non-interactiveness and retardation
parts)?!l. Cognitive deficits and affective symptoms as well
as behavioral changes and bioregulatory deficits (disturbed sleep
and sexual dysfunction) are assessed using a semi-structured
clinical interview based on the AMDP system!™. Depending
on the nature of symptoms, the evaluation is based either on
patient’s reporting or rater’s clinical assessment (Table 2, Appendix
1). The intensity of symptoms, defined as a combination
of frequency and severity, is uniformly assessed as follows:
absent (0); slight (1 score point); moderate (2 score points);
and severe (3 score points). This rating scale was arbitrarily
named as assessment of cirrhosis-associated neuro-psychiatric
deficits (ACIND).

The ACIND rating scale was designed in order to
evaluate several possible syndromes by combining the
symptoms into subscales as follows: Parkinsonoid syndrome
(rigidity [obligatory symptom]; facial and head hypomobility,
bradykinesia and adiadochokinesia); ataxia (dysmetria,
dysartria, adiadochokinesia, gait ataxia, oculomotor deficits
[without muscular rigidity]); cognitive impairment (memory
decline, attention deficits, concentration deficits, as well as
apperception and acalculia); psychomotor retardation
(bradykinesia, facial and head hypomobility, delayed verbal
responses, reduced speech velocity [without muscular
rigidity]); affective symptoms (depressive mood [obligatory
symptoms], loss of interest, anhedonia, feeling of loss of
feeling, energy deficit, affective lability); as well as sleep
and biorhythm disorder (recurrent drowsiness, impaired sleep
initiation, increased daily sleep, interrupted sleep). The
diagnosis of the impairment on a subscale is based on a cut-
off average score point (ASP, Appendix 1). The calculation
of the ASP is performed as follows: ASP = X /» (Z,
sum of all score points; 7, the number of symptoms within
a subscale). Patients with the ASP 1.0 and higher are
arbitrarily assessed as being impaired in the corresponding
subscale. The total clinical neuro-psychiatric score is calculated
as a sum of score points in all symptoms with a possible
maximum of 96 score points. The clinical investigation
based on the ACIND rating scale (duration 10-20 min)
was performed by a trained neuropsychiatrist and was
applied prior to the administration of psychometric tests.

The psychometric test battery included trail-making tests
A and B (TMT A and TMT B#*) as well as the digit
symbol test (DST). The age-adjusted percentile scores based
on a large population data were used in order to calculate a
cumulative visuomotor index defined as the sum of percentile
scores for TMT A, TMT B, and DST. Visuomotor impairment
was assessed using 1.5 z-score cut-off (visuomotor index
<10.57), based on age-adjusted control group of 34 healthy
subjects (mean visuomotor index 19.95, SD = 6.25). Patients
without obvious symptoms of grade I hepatic encephalopathy
and regular psychometric performance (visuomotor index
>10.57) were assigned with absent HE (grade 0 HE; » = 14).
Patients without clinical symptoms but with reduced
psychometric performance (cumulative index below 10.57)
were diagnosed with MHE (7 = 11). Patients with apparent
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Table 2 Frequency of neuro-psychiatric symptoms in patients with LC
Neuro-psychiatric Mode of Cumulative percent of patients Percent of
symptoms assessment showing slight, moderate, slight
or severe symptoms symptoms
% 95%CI
Adiadochokinesiar 72.5 56.11-85.40 45.0
Neurological and Bradykinesia r 75.0 58.8-87.31 50.0
psychomotor symptoms Dysmetria of upper extremities r 47.5 31.53-63-87 225
Asterixisr 30.0 16.56-46.53 20.0
Facial and head hypomobility r 60.0 43.33-75.14 50.0
Postural tremor r 32.5 18.57-49.13 30.0
Increased tendon reflexes r 45.0 29.26-61.51 35.0
Dysarthria r 20.0 9.05-35.65 10.0
Rigidity r 25.0 12.69-41.20 225
Gait ataxia r 37.5 22.73-54.50 27.5
Oculomotor deficits r 22.5 10.84-38.45 17.5
Delay in responding verbally r 35.0 20.63-51.68 32.5
Reduced speech velocity r 22.5 10.84-38.45 20.0
Reduced modulation of voice r 40.0 24.86-56.67 37.5
Cognitive symptoms Memory decline s/r 57.5 40.89-72.96 35.0
Attention deficits s/r 47.5 31.51-63.87 325
Concentration deficits s/r 45.0 29.26-61.51 30.0
Impaired apperception s/ 25.0 12.69-41.20 20.0
Impaired calculation r 22.5 10.84-38.45 10.0
Affective symptoms Energy deficit (lack of drive) s 65.0 48.32-79.37 30.0
Affective lability s/t 52.5 36.13-68.49 25.0
Depressive mood s/t 40.0 24.86-56.67 27.5
Interest deficits s 32.5 18.57-49.13 12.5
Anhedonia s 20.0 9.05-35.65 12.5
Feeling of loss of feeling s 25.0 12.69-41.20 25.0
Behavioral symptoms Reduction of working ability s 87.5 73.20-95.81 25.0
Social withdrawal s 50.0 33.80-66.20 15.0
Bioregulatory symptoms Recurrent drowsiness s 82.5 67.22-92.66 15.0
Impaired sleep initiation s 62.5 45.80-77.27 25.0
Increased daily sleep s 72.5 56.11-85.40 27.5
Interrupted sleep s 60.0 43.33-75.14 17.5
Sexual dysfunction (total) s 72.5 56.11-85.40 5.0
Women (n=12) 66.6 34.89-90.08 16.7
Men (1 =28) 75.0 55.13-89.21 0.0

CI: confidence interval; r: evaluation by rater; s: assessment based on patient’s self-report.

clinical symptoms of cerebral dysfunction but without
somnolence and disorientation were diagnosed with grade 1

hepatic encephalopathy (grade I HE; # = 15).

Statistical analysis

The compatison between the subgroups of patients (grade 0
HE, MHE and grade I HE) with regatd to the total ACIND
score was performed using non-parametric statistics (Mann-
Whitney U test and Wilcoxon matched-pairs test) and one-
way ANOVA. The confidence intervals of the frequency
of neuro-psychiatric symptoms were analyzed using the
statistical assumption of standard binomial distribution. For
data processing and statistical analysis, the SPSS 11.5
software package was applied.

RESULTS

The analysis of neuro-psychiatric findings showed a high
rate of different neuro-psychiatric symptoms in patients
with LC. Table 2 presents the frequency of neuro-psychiatric
symptoms expressed as the percentage of patients showing
a corresponding symptom, as well as the 95% confidence

intervals (CI). Adiadochokinesia, bradykinesia, memory and
attention deficits as well as recurrent drowsiness, energy deficit
(lack of drive), reduction of working ability, sexual dysfunction
and impaired sleep were the most frequent symptoms in
this study, although these symptoms were only slightly
pronounced in a majority of patients. Recurrent drowsiness,
reduction of working ability and sexual dysfunction were in
some patients reported as moderate or severe (Table 2).

Patients with LC showed various intensities of neuro-
psychiatric symptoms and ranged in total ACIND scores from
0 to 56. For the whole group of patients, the mean ACIND
score was 22.95 score points (SD = 12.43). Figure 1A presents
the percentage of LC patients in respect with different
ranges of the total ACIND score and shows that LC patients
most frequently ranged between 21 and 30 total ACIND
score points and that 77.5% of patients in this study ranged
between 10 and 40 score points.

The frequency of symptoms in different ACIND
subscales is presented in Table 3. The percentages of the
LC patients demonstrating in average one or more score
points per symptom in a particular subscale are listed.
Symptoms of biorhythm and sleep disorder were the most
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Table 3 Percentage of patients impaired on different ACIND subscales

Percentage of impaired

Subscales Symptoms

patients (95% ClIs)
Sleep and biorhythm Recurrent drowsiness, impaired sleep initiation, interrupted sleep, increased daily sleep 75.0 (58.80-87.31)
Parkinsonoid Rigidity?, bradykinesia, adiadochokinesia, facial and head hypomobility 25.0° (12.69-41.20)
Cognitive Memory decline, impaired apperception, concentration deficits, impaired calculation, attention deficits 25.0 (12.69-41.20)
Affective Depressive mood?, loss of interest, anhedonia, feeling of loss of feeling, energy deficits, affective lability 17.5 (7.34-32.78)
Psychomotor? Bradykinesia, facial and head hypomobility, reduced speech velocity, delayed verbal responses 12.5 (4.19-26.80)
Ataxia? Dysmetria of upper extremities, oculomotor deficits, adiadochokinesia, dysarthria, gait ataxia 12.5 (4.19-26.80)

10bligatory symptom; *patients showing muscular rigidity are excluded; *patients with average 0.75 or more score points per symptom are included.
gatory symp g g P g P! per symp

A 0,

30 30.0%

<10 10-20 21-30 31-40 =40
Total ACIND score
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50
o 0.027
o 40
]
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Figure 1 A: Clinical neuro-psychiatric symptoms in patients with LC; B: Box
plot and Mann-Whitney U test with P-values showing the association between
total ACIND score and the degree of hepatic encephalopathy (grade 0 hepatic
encephalopathy, MHE, and grade | hepatic encephalopathy).

frequent (75.0%). Parkinsonoid syndrome, with rigidity as
an obligatory symptom, was diagnosed in 10 patients out
of 40 (25%). Cognitive impairment was found in 25% of
patients. The average score on this subscale correlated
significantly with the cumulative visuomotor index (Spearman’s
correlation: 7= 0.400, P = 0.021). Depressive symptoms were
found in 17.5% of patients. Both ataxia and psychomotor
retardation scores were increased in 12.5% of patients.
The increase of the total ACIND score was significantly
correlated with the degree of hepatic encephalopathy
(Figure 1B). We observed a mean total ACIND score of
12.5 (SD = 9.1) in patients with grade 0 HE, 23.3 (SD = 9.0)
in patients with MHE and 32.4 (the highest score, SD = 9.4)
in patients with grade 1 HE. One-way ANOVA test demon-
strated a highly significant (P<0.001) difference among the
three subgroups of patients according to the degree of HE
(grade 0 HE, MHE, and grade I). Also, the differences
between the subgroups were found to be statistically
significant, as proven by Mann-Whitney U test: grade 0 »s
MHE (P = 0.004) and MHE »s grade I (P = 0.027).

DISCUSSION

This study provides a systematic description of the neuro-
psychiatric profile of patients with LC, including affective,
behavioral, and bioregulatory symptoms and continues the
investigation line of previous studies reporting various
neurological, cognitive and psychomotor symptoms associated
with LC##2 A new clinical rating scale, i.e. ACIND, is
proposed for the systematic assessment of the neuro-
psychiatric state of patients with LC. ACIND uniformly
assesses a wide range of neuro-psychiatric symptoms and,
due to retrospective evaluation of symptoms, is patticularly
sensitive for transient and subtle symptoms associated with
LC. Since ACIND directly explores clinical dimensions of
hepatic encephalopathy, thete is a particular advantage in
comparison to psychometric tests, which merely measure
psychomotor performance.

Our data have shown that patients with LC frequently
manifest mild neurological and psychomotor symptoms,
such as adiadochokinesia, bradykinesia, and dysmetria of
upper limb movements, which are consistent with previous
reports on movement disorder in patients with LC!2%3,
Although, patients with hepatic encephalopathy grade II were
not included in this study, a high rate of minor clinical
symptoms of movement disorder was detected. Dysfunctions
of basal ganglia, cerebellar pathways as well as in different
cortical regions have been recently found to underlie
neurological and psychomotor abnormalities in patients with
LC and low-grade hepatic encephalopathy”***.. In our study,
a bradykinetic syndrome was associated with Parkinsonoid
symptoms in 25% patients (10/40). These findings support
previous suggestions on the importance of Parkinsonoid
syndrome in citrhotic patients!"****l. Some patients in our
sample (12.5%) showed psychomotor slowing, which was
associated with ataxia symptoms and not with crucial
Parkinsonoid symptoms. This finding supports the suggestion
of multifactorial genesis of bradykinesia in patients with
low-grade hepatic encephalopathy®®.

A substantial number of our patients demonstrated a
variety of affective symptoms. Depressive mood, energy
deficits, loss of interest, feeling of loss of feeling, anhedonia,
and social withdrawal were frequent, although in most cases
slightly pronounced. These findings are in agreement with
those recent reports that found affective symptoms in patients
with LCP'%. Several factors may cause the occurtence of
affective symptoms in patients with L.C. First, a chronic disease,
such as LC, is possibly associated with a high degree of
impairment and might be per se a factor leading to the
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development of a depressive syndrome. On the other hand,
all patients in this study suffered from advanced LC and
were challenged by indispensability of liver transplantation
during several weeks or months prior to the neuro-psychiatric
investigation. The inclusion in the liver transplantation waiting
list requires substantial adjustment of everyday life and includes
the possibility of being called for transplantation at any time.
These conditions may also lead to the development of chronic
adjustment disorder associated with the up-coming liver
transplantation. Recent data supporting this assumption
have shown manifest symptoms of post-traumatic stress
disorder in a substantial number of LC patients after liver
transplantation™. Furthermore, specific cirthosis-associated
biological mechanisms might also be responsible for the
development of affective symptoms in patients with LC.
Recent animal studies as well as investigations in humans
have shown that acute and chronic hyperammoniemia can
alter brain monoamine metabolism and cause disturbances
of dopamine and serotonin neurotransmission!***. Although
current data on this issue are not sufficient and, to some degree,
controversial, it can be assumed that metabolic brain dysfunction
could lead to increased vulnerability for the development
of affective symptoms in patients with LC. The high prevalence
of depressive symptoms in our sample undetlines the substantial
demand on systematic screening of patients with LC with
respect to affective symptoms.

Various cognitive symptoms, such as attention and memory
deficits, have been previously reported in L.C patientsP”.
Our data were consistent with these findings and showed
that 25% of LC patients reported increasing impairment
of cognitive functions during the course of their illness.

Sleep and biothythm dysfunction is an important clinical
finding in our sample and has been reported eatlier!"”*).
Disturbances of vigilance regulation have been supposed
to be associated with a direct toxic effect of increased ammonia
concentration, as well as with alterations in glutamine, dopamine,
and serotonin neurotransmission occurring in low-grade
hepatic encephalopathy!*.

Seventy-five percent of our patients reported sexual
dysfunction. Previous reports suggest that an altered
metabolism of steroid hormones in patients with LC could
be responsible for sexual dysfunction in both men and
women suffeting from LCH#,

Our data demonstrate that clinical rating scale ACIND
shows considerable sensitivity with respect to the degree of
hepatic encephalopathy, which points toward its validity of
clinical assessment of neuro-psychiatric deficits in patients
with LC. Follow-up investigations of patients with LC after
liver transplantation as well as further investigations including
neuroimaging methods are needed to clarify the mechanisms
underlying clinical neuro-psychiatric symptoms in LC.

Taking into account that the application of ACIND was
not intended to substitute the established methods of
investigation of cerebral dysfunction in LC, we suggest that
the systematic use of a multidimensional clinical rating would
profoundly improve the management of patients with L.C.
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