2‘% r»‘elfl 4

Hepatology Research 2008; 38: 335-339

Statistical analysis

Data are expressed as mean + SD. Data were analyzed
using the paired or unpaired t-test, as well as Fisher's
exact test. All statistical analyses were conducted on a
Macintosh computer using StatView 5.0 (Abacus Con-
cepts, Berkeley, CA, USA). A value of P < 0.05 was con-
sidered statistically significant.

RESULTS

Frequency of symptomatic GERD

ATA REGARDING THE frequency of symptomatic

GERD in chronic liver disease patients are shown
in Figure 1. The frequency of symptomatic GERD was
31.8% (48/151 cases) in chronic hepatitis patients and
36.8% (32/87 cases) in cirrhotic patients; this difference
was not statistically significant. The severity of cirrhosis
was assessed using Child-Pugh’s classification system
with two groups: group A and group B/C. The frequency
of symptomatic GERD was 35.5% (22/62 cases) in
Group A and 40% (10/25 cases) in Group B/C; the
difference between the groups was not statistically sig-
nificant. The frequency of symptomatic GERD in the
groups with chronic liver disease associated with HBV,
HCV, and NBNC were 31.0% (13/42 cases), 33.7% (57/
169 cases), and 37.7% (10/27 cases), respectively; the
differences between the groups were not statistically sig-
nificant. The correlation between the degree of liver
fibrosis and the frequency of symptomatic GERD was
also assessed. The prevalence of symptomatic GERD was
44.1% (15/34 cases), 30.5% (18/59 cases), and 39.6%
(19/48 cases) in the groups with hyaluronic acid levels

% %

100 100

BO 80

60/ 80
40.0%

401 34 8% 36.8% qgp0. 404 355%

m‘ . 20

0 j l 0
(48/151) (32/87) (B0/238) (22/62)  (10/25)

CH LC CLD
Child-Pugh

Figure 1 Frequency of symptomatic gastroesophageal reflux
disease. CH, chronic hepatitis; CLD, chronic liver diseases; LC,
liver cirrhosis.
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Figure 2 Frequency of symptomatic gastroesophageal reflux
disease by the presence of Helicobacter pylori (HP), HP (-),
without HP infection, HP(+), with HP infection.

of less than 50 ng/ml, 50-200 ng/ml, and 200 ng/mL
or higher, respectively; there was no correlation between
the degree of liver fibrosis and the frequency of symp-
tomatic GERD. In addition, the frequency of symptom-
atic GERD in chronic hepatitis patients was 34.9%
(22/63) in patients under the age of 60 years and 29.5%
in patients 60 years of age or older. In cirrhotic patients,
the frequency of symptomatic GERD was 50% (9/18) in
patients under the age of 60 years and 33.3% (23/69) in
patients 60 years of age or older.

Frequency of symptomatic GERD with the
presence of H. pylori infection

The frequency of symptomatic GERD in patients with
and without H. pylori infection was compared (Fig. 2).
Among the chronic hepatitis patients, the frequency of
symptomatic GERD was 32.7% (17/52) in patients
without H. pylori infection and 36.8% (21/57) in
patients with H. pylori infection; the difference between
the groups was not statistically significant. Among the
cirrhotic patients, the frequency of symptomatic GERD
was 40% (6/15) in patients without H. pylori infection
and 33.3% (12/36) in patients with H. pylori infection;
the difference between the groups was not statistically
significant.

Relationship between HRQOL and
symptomatic GERD

Among the patients without symptomatic GERD, all
eight QOL scores were significantly lower in the cir-
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Table 1 Health-related quality of life scores in symptomatic gastroesophageal reflux disease positive/negative patients

General Chronic hepatitis Liver cirthosis
population QUEST <4 QUEST 24 P QUEST <4 QUEST 24 P
PF 94.2 8874135  850%134 ns 7804 187" 76.8416.0%** ns
RP 955 84.8+28.8 7394338  0.0448 68.4 +38.7°° 468440204 ns
Bp 87.6 81.7420.1 717223 0.0065 73.8+244° 67.3£26.1 ns
GH 775 57.0£19.6  494+159  0.0228 4744174 4484180 ns
vr 765 707+ 19.4 5794203 00003 59242224 5774245 ns
SF 938 86.8+214  809+234 ns 769 +22.3%* 77.0£233 ns
RE 94.5 863£30.2 7094385  0.0092 67.9+423%" 454446 0.0487
MH 81.6 786186  67.7+212  0.0021 70.3 +20.5° 64.7£23.8 ns

*P<0.05 **P <001, compared with chronic hepatitis (QUEST <4); ***P < 0.05; ****P < 0.01, compared with chronic hepatitis

(QUEST 24). BP, bodily pain; GH, g

I health percepti

MH,

tal health; ns, not significant; PF, role limitation due to physical

problem: QUEST, Quality-of-Life and Utility Evaluation Survey Technology; RE, role limitation due to emotional problem; SF, social

functioning; VT, vitality

rhotic patients than in the chronic hepatitis patients
(Table 1). Among the patients with symptomatic GERD,
the PF, RP, and RE scores were significantly lower in the
cirrhotic patients than in the chronic hepatitis patients.
Among the chronic hepatitis patients, those with symp-
tomatic GERD had significantly lower scores in six
domains except PF and SF than the patients without
symptomatic GERD, Among the cirrhotic patients, there
was a significant difference in RE between the patients
with and without symptomatic GERD.

Changes in HRQOL with
rabeprazole treatment

Among the chronic hepatitis patients, there were signifi-
cant improvements in the PF, BP, and GH domain
scores (P=0.0132, P=0.0161, and P= 0.0047, respec-
tively) afier 6 months of rabeprazole treatment.

However, among the cirthotic patients, no significant
improvements in the scores in six domains, including
RP, BP, GH, VT, RE, and MH, were observed (Table 2).

DISCUSSION

N THE PRESENT study, approximately 33.6%

patients with chronic liver disease had symptomatic
GERD. There was no significant difference in the fre-
quency of symptomatic GERD between the chronic
hepatitis patients and the cirrhotic patients. The fre-
quency of symptomatic GERD was compared among
the patients who were classified according to the cause
of their chronic liver disease, and no significant differ-
ence was found. These findings suggest that the devel-
opment of symptomatic GERD has no direct association
with the pathological features of chronic liver disease.

Table 2 Change in health-related quality of life with rabeprazole treatment

Chomin bhepatives (00 11)

Paver ol (o 11)

With rabeprazole With rabeprazole

Before After P Before After
PF 844tl146 93.6x6.1 0.0132 793%117 825+ 14.6 ns
RP 7211394 8391270 ns 60.7+363 5541429 ns
BP 6721195 831+£215 0.0161 7401238 72.6130.6 ns
GH 41.1+124 55.6%15.2 0.0047 44.1£15.6 483+257 ns
VT 56.2+ 158 67.5%19.6 ns 61.1x21.6 56.8+ 238 ns
SF 8181236 8751192 ns 81.3+239 86.6+173 ns
RE 7451344 8331328 ns 5951437 69.1t423 ns
MH 666+ 174 71.1+21.8 ns 700%+225 729%17.1 ns
BP, bodily pain; GH, general health perception; MH, mental health; ns, not significant; PF, role limitation due to physical problem; RE,

role limitation due to emotional problem; SF, social functioning VT, vitality.
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Mishima eral® reported the frequency of GERD in
the Asian population. Mishima et al.* defined patients
whose OUEST scores were over six as positive for
GERD symptoms, since a cut-off score of six was dem-
onstrated to have higher specificity for the diagnosis of
GERD patients than that of four.® The frequency of
symptomatic GERD (QUEST 26) was 12.7% (351/
2760) in 2760 patients who visited the hospital for
their annual medical check-up. However, the frequency
of symptomatic GERD (QUEST 26) in the present
study was 24.4% (58/238), which was higher than that
reported by Mishima etal. In fact, it has been sug-
gested that the frequency of symptomatic GERD is
higher in chronic liver disease patients than in the
general population. The sensitivity of the test question-
naire in identifying patients with esophagitis was 70%,
using a cut-off score of four or higher for a positive
test.” A total score of four or higher was chosen as the
threshold score to be taken as indicative of symptom-
atic GERD. Some researchers have reported that there
is no association between the incidence of reflux
esophagitis and H. pylori infection.” In the present
study, there was no association between the inddence
of symptomatic GERD and H. pylori infection. It
seemed that some mechanisms, except H. pylori infec-
tion, were associated with symptomatic GERD in
chronic liver disease.

This suggests that the mechanism for the develop-
ment of symptomatic GERD in patients with chronic
liver disease may be different from that underlying the
development of uncomplicated GERD. It could be that,
in chronic liver disease patients, the association between
H. pylori infection and symptomatic GERD is weak.

It has been pointed out that symptomatic GERD may
impair patients’ QOL.'" Moreover, it has also been
reported that QOL may be lower in chronic liver disease
patients.'"'? In the present study, scores in all eight
SF-36 domains in our chronic liver disease patients were
lower (worse) than the normative data for the Japanese
general population reported by Fukuhara et al, inde-
pendent of the presence of symptomatic GERD.” This
was likely due to the impact of the basal chronic liver
disease on the QOL. These findings suggest that symp-
tomatic GERD may reduce QOL in chronic hepatitis
patients. Liver disease appears to have a greater effect on
QOL than symptomatic GERD in cirrhotic patients.
After 6 months of rabeprazole treatment for GERD, the
chronic hepatitis patients had a significant improve-
ment in the PF, BP, and GH domain scores, while no
significant improvement was seen in any of the domains
in the cirrhotic patients.

Effect of GERD on QOL in chronic liver disease 339

Thus, chronic liver disease patients should be assessed
for the presence of symptomatic GERD; in those who
are confirmed to have symptomatic GERD, treatment
for symptomatic GERD, in addition to that for the
underlying chronic liver disease, may improve patients’
QOL.

In conclusion, symptomatic GERD impaired the QOL
of chronic liver disease patients. In particular, the QOL
of chronic hepatitis patients with symptomatic GERD
was improved by PPI treatment. Therapy for symptom-
atic GERD should be considered in order to improve the
QOL of patients with chronic liver diseases.
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Measurement of serum branched-chain amino acids to
tyrosine ratio level is useful in a prediction of a change of
serum albumin level in chronic liver disease
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Alm: In patients with hepatitis C virus (HCV}-associated
chronic liver diseases, especially in those with liver cirrhosis,
accurate evaluation of their protein nutrition status is very
Important to improve their quality of life. Whereas the serum
albumin level is commonly used to evaluate patients' protein
nutrition status, in the present study, the serum amino
acid levels were measured, as they also provide valuable
information,

Methods: Serum albumin levels and branched-chain amino
acids (BCAA) to tyrosine ratio (BTR) were determined in 447
patients with HCV-associated chronic liver diseases (313 with
chronic hepatitis and 134 with liver cirrhosis),

Results: Chronic hepatitis progressed to liver cirrhosis,
serum albumin and serum BTR levels decreased significantly

as chronic hepatitis progressed to liver cirrhosls. Hypoalbu-
minemia was significantly more common in patients with liver
cirrhosis than in those with chronic hepatitis; however, the
Incidence of an amino acid imbalance was significantly higher
than that of hypoalbuminemia in patients with liver cirrhosis.
The presence of an amino acid Imbalance was associated with
a reduction in the serum albumin level 1 year later.

Conclusions: It is important to evaluate serum albumin

levels and the BTR In patients with HCV-associated chronic
liver diseases.

Key words: albumin, branched-chaln amino aclds to
tyrosine ratio, chronic liver disease

INTRODUCTION

T HAS BEEN shown that in patients with liver cirrho-

sis, protein-energy malnutrition is an important prog-
nostic factor. Therefore, in patients with hepatitis C
virus (HCV)-associated chronic liver disease, particu-
larly in those with liver cirrhosis, it is very important to
evaluate their protein metabolism status. It is known
that an amino acid imbalance occurs before serum
albumin levels decrease. However, there are no reports
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on this in the English literature. Therefore, the associa-
tion between the serum amino acid balance and serum
albumin levels needs to be determined. High-
performance liquid chromatography (HPLC) can be
used to determine the serum amino acid balance, but
this method is expensive and time-consuming. Recently,
enzymatic analysis of total branched-chain amino acids
(BCAA) and tyrosine (AAA) has been developed;' this
facilitates the determination of the BCAA to tyrosine
ratio (BTR) by using a Roche Modular P800 Automatic
Analyzer (Roche Diagnostics, Mannheim, Germany). It
is known that the BTR is correlated with Fischer's ratio.*
In the present study, the serum BTR levels were mea-
sured to determine the effect of serum amino acid
imbalance on serum albumin levels,

The purpose of the present study was to clarify the
influence of serum BTR levels on sequential changes of
serum albumin levels. In addition, we clarify whether
treatment for hypoalbuminemia should be performed
in patients with amino acid imbalance.
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METHODS
Subjects

HE SUBJECTS INCLUDED 313 patients with HCV-

associated chronic liver disease who were treated at
the Department of Gastroenterology and Hepatology,
Koshigaya Hospital, Dokkyo Medical University.
Chronic liver disease was diagnosed clinically based on
biochemical blood tests (serum hyaluronic acid [HA|
levels, peripheral platelet counts etc.) and abdominal
diagnostic imaging. Liver cirthosis was diagnosed as
low platelet counts (< 10 x 10*/uL) or high hyaruronan
levels (>200 ng/mL). In addition, we considered
echography findings. The presence of hepatitis C was
confirmed by a positive reaction 1o HCV-RNA (reverse
transcription-polymerase chain reaction [RT-PCR]).
Overall, 313 patients (165 men, 148 women; average
age 56+ 12years) had chronic hepatitis, while
134 patients (68 men, 66 women; average age,
64 + 7 years) had liver cirthosis. Control subjects were
130 healthy adults (85 men, 45 women; average age,
48 + 17 years) with no biochemical blood test abnor-
malities. Individuals who were using or had used
blood products such as albumin or branched-chain
amino acid preparations, were excluded from the
study.

Methods

All blood samples were collected in the early moming
before breakfast. The blood samples were used for bio-
chemical tests and determining serum albumin levels
and serum BTR. Serum albumin levels were measured

Hepatology Research 2008; 38: 267-272

using the bromocresol green (BCG) method. Total
branched-chain amino acids (BCAA), tyrosine (Tyr) and
BTR were determined based on the enzymatic method
using the Diacolor BTR (Ono Pharmaceutical, Osaka,
Japan). In patients who had not been given branched-
chain amino acid or blood products for at least 1 year,
sequential changes in the serum albumin level and BTR
were investigated.

Statistical analysis

Statistical analyses were performed using the SPSS sta-
tistical package (SPSS, Chicago, 1L, USA). All data are
expressed as mean + standard deviation. Paired Stu-
dent’s t-test, Tukey's method and the y* and Fisher's
exact tests were used for statistical analysis. P < 0.05 was
considered statistically significant.

RESULTS

Serum levels of albumin, BCAA, Tyr and BTR

HE COEFFICIENTS OF variation of the serum BIR

and albumin measurements were 2.65% and
1.16%, respectively. The laboratory data are shown in
Table 1. Serum albumin levels were significantly lower
in cirrhotic patients than in healthy subjects and
patients with chronic hepatitis (P<0.0001). In cir-
rhotic patients, the severity of cirthosis was assessed
based on the Child—Pugh classification." The serum
albumin levels were 4.15+0.48g/dL in Group A
(Child-Pugh A) and 3.38 + 0.58 g/dL in groups B and
C (Child-Pugh B and C, respectively); the serum

Table 1 Baseline characteristics of patients with chronic liver diseases

Healthy subjects Chronic hepatitis Liver cirrhosis
N patienis 10 LR I
Male/Female 85/45 165/148 68/66
Age (years) 48417 56412 G470
ALT (1U/L) 28119 62x41*" T2147°*
Serum albumin level (g/dL) 445%0.28 4.39+0.36 398+£0.6%"t
BTR 6.81+1.54 567+ 144 4.08%1.45**t
BCAA (nmol/mL) 473+ 89 449 + 88° 4194 108**
Tyr (nmol/ml.) 72%17 83423+ 110£32°t
Platelet count (x10%/pL) 20.6£4.9 16.8+5.2°" 8.7+3.7°"
Serum HA (ng/ml) 3141304 95.8+102.7** 3803 +£496.9t

*P<0.05; **P<0.,01 by comparison with healthy subjects.
P <0.01 by comparison with chronic hepatitis subjects.
Values are mean + standard deviation.

Tukey's method was used for statistical analysis.

M.T. 1 2 3 'y
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BTR. branched-chain amino acids (BCAA) to tyrosine (Tyr) ratio; HA, hyaluronic acid.
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albumin levels were significantly lower in groups B
and C than in group A. Serum BTR levels were
6.83 + 1.54 in healthy subjects, 5.67 + 1.44 in patients
with chronic hepatitis, and 4.08 £ 1.45 in cirrhotic
patients; serum BTR levels became significantly lower
as chronic liver disease progressed. Serum BCAA
levels were 472.9 £89.1 nmol/L in healthy subjects,
448.7 + 88.4 nmol/L in patients with chronic hepatitis,
and 418.7 +108.0 nmol/L in cirrhotic patients; the
serum  BCAA levels also significantly lowered as
chronic liver disease progressed.

Correlation to hepatic fibrosis marker levels

Hyaluronic acid is a marker for hepatic fibrosis, and
HA levels were measured in order to clarify the corre-
lation between BTR and the progression of HCV-
associated chronic liver disease, particularly hepatic
fibrosis.

The patients were classified into three groups based
on their HA levels: <50 ng/mL (n = 92); 50-200 ng/mL
(n=134); and =200 ng/mL (n=69). The serum BTR,
BCAA, and Tyr levels were examined in these three
groups and the serum BTR levels were 6.27 +1.27,
521+147, and 3.81+1.35, respectively; and the
serum  BCAA  levels were 444.8+92.9 nmol/mL,

454.5+91.1 nmol/mL, and 406.5 + 102.6 nmol/mL,
respectively. The serum BCAA level was significantly
lower in the group in which the HA level exceeded
200 ng/mL. The serum Tyr levels were 727+
17.0 ng/ml, 93.1+27.1 ng/mL, and 113.4 +28.3 ng/
mL. respectively; the serum Tyr level increased signifi-
cantly as the HA level increased.

Albumin (g/dL)
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Correlations between the serum albumin
level and serum BTR, serum BCAA, and
serum Tyr levels

The correlation between the serum albumin level and
the BTR is shown in Figure 1. There was a significant
correlation between the serum BTR and serum albumin
(P<0.0001). The correlations between the serum
albumin level and BCAA and Tyr were also examined;
there was a significant negative correlation between the
serum albumin and Tyr levels (P < 0.0001), but the cor-
relation between the serum albumin level and serum
BCAA was not very significant (P = 0.008).

Frequency of hypoalbuminemia and amino
acid imbalance in HCV-associated chronic
liver diseases

According to Buzby and Mukken, hypoalbuminemia is
defined as a serum albumin concentration <3.5 g/dL.*
The amino acid imbalance was defined as mean
value -2 SD for the healthy subjects (BTR < 3.74), as
was measured in the present study. Figure 2 shows the
frequency of hypoalbuminemia and amino acid imbal-
ance in patients with HCV-associated chronic liver
diseases. Hypoalbuminemia was noted in 18.3% of
patients with liver cirthosis. Hypoalbuminemia was
found in none of the healthy subjects and in only
1.0% of patients with chronic hepatits. The frequency
of an amino acid imbalance in controls, patients with
chronic hepatitis, and cirrhotic patients was 1.7%,
4.6%, and 43.9%, respectively. Among patients with
chronic hepatitis and liver cirrhosis, the frequency of

2.0 Y=3.7+0.11xX 2.0 Y=4.04+0.00005x X 2.01 Y =-0.007X + 49948
R?=0.20 =0.02 R?=0.22
1.04 n=376 1.0 n=376 1.0+ n=376
p<0.0001 p=0.008 p=<0,0001

0-3 L ] L LA 1 O.G T T T 1 ﬂ»c L] Ll Ll L L]

0 25 5 75 10 12§ 0 200 400 600 80O 0 50 100 150 200 250
BTR BCAA (nmol/mlL) Tyr(nmol/mL)

Figure 1 Relationship between serum albumin levels and serum branched-chain amino acids (BCAA) to tyrosine ratio (BTR),
serum BCAA, and tyrosine levels. BCAA, leucine, isoleucine, valine. Correlation between each variable was tested using Pearson’s

correlation coefficient.
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Figure 2 Frequency of hypoalbumin-
emia and amino acdd imabalance.
Hypoalbuminemia and amino add
imbalance were defined as serum
albumin level lower than 3.5 g/dL and
serum  branched-chain amino acids
(BCAA) to tyrosine ratio (BTR) less than
3.74. CH, chronic hepatitis; HS, healthy

Y
100
p=0.011 p <0.0001 p<0.,0001
— — —
B8O -
(1628 2% 20
80 |
43.8%
(511118) 38.8%
40
18.3%
20 (24/131)
(12)263}
115 m
HS CH Lc

subjects; LC, liver cirthosis; x* test was
used for statistical analysis. [,

an amino acid imbalance was significantly higher than
that of hypoalbuminemia (P = 0.011, P < 0.0001). The
incidence of cases with an amino acid imbalance
without hypoalbuminemia (ALB> 3.5 g/dl, BTR<
3.74) was 3.8% in patients with chronic hepattis and
39.0% cirrthotic patients; the incidence was signifi-
cantly higher in cirrthotic patients than in patients
with chronic hepatitis (P < 0.0001), Overall, 13.8% of
patients with HCV-associated chronic liver diseases
developed an amino acid imbalance without develop-
ing hypoalbuminemia.

albumin <3.5 g/dL; [, BTR, <3.74.

Sequential changes in the serum
albumin concentration

Patients without hypoalbuminemia (serum albumin
levels of 3.5-4.4 g/dL) were investigated over time, ret-
rospectively. Based on their serum BTR 1 year ago,
patients with an amino acid imbalance (BTR < 3.74)
and those without an amino acid imbalance
(BTR = 3.74) were assessed separately (Fig. 3).

In patients with an amino acid imbalance, serum
albumin levels decreased significantly by 043+

p= 0.0003
51 0.4 4
- T 0.3 A
41 "@ 02
1 0.1 4
3 L ) 1 Figure 3 Yearly changes of serum
p=0.0034 - albumin levels. BTR, branched-chain
2 -0.1 4 amino acids (BCAA) 1o tyrosine ratio.
02 - Values are mean + standard deviation.
Solid line is amino acid imbalance
11 03 1 (absent group) (n=36). Dotted line is
0.4 ino acid imbalance (present group)
0 05 4 (n=7). Paired Student’s r-test and

BTR23.74
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unpaired Student’s t-test were used for

BTR<3.74 statistical analysis.
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0.24 g/dL (from 4.11 £ 0.11 g/dL 10 3.69 £ 0.16 g/dL) at
1 year (P= 0.0034). However, in patients without an
amino acid imbalance, the change in serum albumin
levels (0.05+0.30 g/dL) at 1 year was not significant
(4.13 £0.04 g/dL at the beginning of follow up and
4.19+0.05 g/dL at 1 year).

DISCUSSION

T HAS BEEN shown that protein-energy malnutrition

(PEN) is an important prognostic factor in patients
with chronic liver diseases, especially in liver cirthosis.*”

The serum albumin level is frequently used as an
indicator of the protein nutrition status and the prog-
nosis of cirthotic patients. In cirrhotic patients, the
capacities for both synthesis and decomposition of
albumin are compromised;® thus, the half-life of
albumin is prolonged, and a number of patients appear
not to have hypoalbuminemia. Therefore, the protein
nutrition status of these patients must be assessed care-
fully. Amino acids contained in the blood constitute
part of the body amino acid pool; the blood amino acid
level accurately reflects one’s protein nutrition status.
Therefore, 1o identify amino acid and protein metabo-
lism abnormalities, it is essential that the blood amino
acid levels be evaluated.

In 1976, Fischer et al. reported that the molar ratio
(Fischer's molar ratio) of BCAA (e.g. leucine, valine and
isoleucine) to aromatic amino acids (e.g. phenylalanine
and tyrosine) was also imporntant for evaluating hepatic
function and for determining the severity of hepatic
dysfunction.” In the present study, both the serum
albumin level and the serum BTR levels were positively
correlated with blood biochemical indices that reflect
the hepatic function. Therefore, the measurement of
serum BIR levels is also important for evaluating
hepatic function and for determining the severity of
hepatic dysfunction.

It has been reported that Fischer's molar ratio reflects
the protein nutrition status;'® the serum albumin level
and Fischer's ratio decrease as chronic hepatitis
progresses to compensated and then decompensated
liver cirrhosis.'" In the current study, it was found that
the serum albumin level and serum BTR decreased as
chronic hepatitis progressed to liver cirrhosis.

In the present study, no histopathological examina-
tions of chronic hepatitis and liver cirrhosis patients
were conducted. Instead, the relationship between HA,
which represents hepatic fibrosis' and BTR was exam-
ined. The serum HA level was inversely related to the
serum BTR and the serum BCAA levels, whereas the
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serum HA and Tyr levels were positively correlated.
These findings suggested that changes in the serum BTR,
serum BCAA, and serum Tyr levels are related to the
progression of HCV-associated chronic liver diseases.

Clinically, the seram albumin level is known to be
related to the prognosis of cirrhotic patients;" thus, the
hypoalbuminemic state of these patients is commonly
treated. In Japan, BCAA preparations are often given to
patients with decompensated liver cirrhosis whose
serum albumin levels are <3.5 g/dL. Thus, the prepara-
tions are often given to patients with evidence of a
protein metabolism disorder. However, in the present
study, hypoalbuminemia was present in only 1.3% of
patients with chronic hepatitis and in 18.3% of cirrhotic
patients. However, an amino acid imbalance was found
in 4.6% of patients with chronic hepatitis and in 43.6%
of cirrhotic patients. Even among the patients without
hypoalbuminemia, an amino acid imbalance was found
in 3.8% of patients with chronic hepatitis, 39.0% of
cirthotic patients, and in 13.8% of patients with chronic
liver disease. In contrast, the serum albumin level was
much lower after 1 year in patients with an amino acid
imbalance than in patients without an amino acid
imbalance (P < 0.0003). The measurement of serum
BTR can be used as an early marker of the development
of hypoalbuminemia. Prior the development of hypoal-
buminemia, diet therapy may delay the onset of hypoal-
buminemia. This is further substantiated by the fact that
a reduction in the Fischer’s molar ratio is related to the
prognosis of patients with liver cirrhosis."* Thus, the
serum BTR accurately evaluates the patients’ protein
nutrition status, The BTR measurement can be used as a
predictor of the prognosis. Thus, it is extremely is impor-
tant that the BTR be assessed early in the disease course
s0 as to offer appropriate nutrient treatment when an
amino acid imbalance is identified, before hypoalbu-
minemia develops. In patients whose amino acid imbal-
ance progresses, the onset of hypoalbuminemia can be
predicted. Prospective study is necessary to clarify the
influence to the serum albumin concentration with
amino acid imbalance.
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Controversies in the Determination of Serum Albumin
Concentration in Chronic Liver Diseases

Yukie UCHIDA*!, Ywji OKUZUMI*2, Masahiro FUJISHIRO*3, Kenya KAWAMURA™Y,
Mitsuei SHIBASAKI*S, Naoto SHIMETANI, MD*€ and Kazutomo SUZUKI, MD*7

Objective: It is known that there is quantitative alteration in serum albumin in the patients with chronic
liver diseases. To clarity the quantitative alteration of serum albumin, serum albumin levels were measured
by the Bromeresol green (BCG) method, the modified Bromeresol purple (BCP) method and immunoassay.

Methods: We enrolled 313 patients with chronic hepatitis, 74 cirrhotic patients and 36 healthy subjects.
Serum albumin levels were measured by immunoassay, the BCG method and the modified BCP methods.

Results: The measurement of immunoassay showed a significant correlation in the measurement of the
modified BCP method in the patients with chronic liver diseases. With the progress of chronic liver dis-
eases, the serum albumin levels by the BCG method and electrophoresis were higher than the levels by the
modified BCP method. In other hands, it was 0.07g/dl higher level in chronic hepatitis and 0.18g/dl higher in
liver cirrhosis. And the serum albumin levels by the BCG method and electrophoresis were higher than the
levels by the new BCP method in the patients with leg edema and ascites. In the malnourished patients
Subjective global assessment (SGA-B), the serum albumin levels by the BCG method and electrophoresis
were higher than the levels by the modified BCP method.

Conclusions: Serum albumin levels were different by the method for measurements. The clinical impli-
cations of quantitative changes in albumin should be investigated in consideration of the microheterogeneity
of albumin. The modified BCP method is superior method to evaluate the serum albumin levels.

[Rinsho Byori 54 : 1008~1012, 2006]

*Department of Clinical Laboratory, Koshigaya Hospital, Dokkyo University School of Medicine, Koshigaya
343-8555
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