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Figure 2. The effects of sweet tastes after
Sweet taste 00675 administration of Aminofeel®. Sensitivity
L to sweet tastes was increased 90 days
8 ¢ 8 after the administration of Aminofeel®
5 6 5 6 — (P=0.06).
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Figure 3. The effects of salty tastes after
Salty taste administration of Aminofeel®.
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Figure 4. The effects of sour tastes after
Sour taste T administration of Aminofeel®. Sensitivity
=t to sour tastes was significantly increased
8 8 90 days after the administration of
5 6 6 Aminofeel® (P=0.03).
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We analyzed for differences before and after the adminis-
tration of Aminofeel® in AST, ALT, albumin, platelet count
and zinc values. These laboratory data are shown in Table 3.
The serum zinc value was significantly increased (p=0.02).

DIscussION

The number of patients with taste disorders is increasing
[1,12]. Itis presumed that approximately 240,000/year re-
ceive medical treatment for taste disorders from otolaryn-
gologists in Japan [1]. Ikeda et al reported, after adminis-
tering questionnaires to 1,559 members of the Japan Society
of Stomato-pharyngology, that the main treatment used was
administration of zinc preparations such as polaprezinc
[1]. One reason for the increased number of patients with
taste disorders is that the elderly population has increased

year after year [13] and it is believed that taste disorders
increase with age.

Taste disorders are symptoms of neurological derangement
for which there are many reasons such as use of numer-
ous drugs, idiopathic factors, zinc deficiency, psychogenic
factors, systemic diseases, etc [5,6,14]. Zinc is essential for
many metabolic and enzymatic functions [15]. A zinc defi-
ciency in man has been found to occur not only as a result
of nutritional factors, but also in various disease states, in-
cluding malabsorption syndromes, acrodermatitis entero-
pathica, Crohn’s disease, alcoholism and liver cirrhosis [15].

We found that sensitivity to tastes and zinc levels are decreased
in patients with HCV-infected liver disease. Some patients had
decreased sensitivity of taste despite the fact that they were
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) Figure 5. The effects of bitter tastes after
Bitter taste administration of Aminofeel®.
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Table 3. Laboratory data. CONCLUSIONS
St Administration ; Aminofeel® is a supplé?ﬁéﬁtfhét improves the sensitivity to
efore ¢ Aminofeel® PV2U€ tastes by increasing zinc levels. It also improves insulin re-
sistance in patients with chronic liver disease. It is hoped
AST (IU/L) 4514221 14.8+18.3 NS that this supplement improves the prognosis of liver disease
(mean £5D) - - and the quality of life of these patients.
ALT (lU/L) '
+ + :
(mean £5D) 4324283 4404259 NS REFERENCES
Alb (g/dL 1. Tkeda M, Aiba T, Ikui A et al: Taste disorders: a survey of the examina-
(g/ ) 3.9+0.2 4.0+0.2 NS : tion methods and treatments used in Japan. Acta Otolaryngol, 2005;
(mean £SD) . 125:1203=10
3 o 2. Marchesini G, Fabbri A, Bianchi G et al: Zinc supplementation and
(I:T%Za({]n']f'[g!))) 15.8+53 15.8+5.8 NS amino acid-nitrogen metabolism in patients with advanced cirrhosis.
- - Hepatology, 1996; 23: 1084-92
Zinc ( g/ dL) gb 3. Rodriguez-Moreno F, Gonzilez-Reimers E, Santolaria-Ferndndez F et al:
(mearI\J+SD) 84.1£18.0 108.4+23.5 0.0209 Zinc, coppegr%manganese, and iron in chronic alcoholic liver disease.
=T . W o Alcohol, 1997; 14: 39-44
SD - standard deviation; NS — no significance; AST — serum aspartate iitiamng R, Ebara M, Fukuda H et al: Accumulation of copper in the liv-
er and hepatic injury in chronic hepatitis C. ] Gastroenterol Hepatol,

aminotransferase; ALT — alanine aminotransferase; Alb — albumin; S 9000; 15: 786-91
PLT - platelets. 5y :
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Abstract

patients.

will hold discussions to generate cooperation.

Background: There has been little discussion about the importance of oral management and interferon (IFN)
therapy, although management of the side effects of therapy for chronic hepatitis C has been documented. This
study determined whether dental problems delayed the initiation of IFN therapy for hepatitis C virus (HCV)-infected

Results: We analyzed 570 HCV-infected patients who were admitted to our hospital from December 2003 to June
2010 for treatment consisting of pegylated IFN (Peg-IFN) monotherapy or Peg-IFN/ribavirin combination therapy.
The group comprised 274 men and 296 women with a mean age 57.2 years. Of the 570 patients, six could not
commence Peg-IFN therapy, despite their admission, because of dental problems such as periodontitis, pupitis, and
pericoronitis. The ages of six whose dental problems delayed the initiation of Peg-IFN ranged from 25 to 67 years,
with a mean age of 47.3 + 15.2 years. IFN therapy was deferred for 61.3 + 47.7 days. Among the six subjects for
whom IFN treatment was delayed, only one had a salivary flow that was lower than the normal value.

Conclusions: Treatment of dental infections is required before IFN therapy for HCV infection can be started. To
increase the depth of understanding of oral health care, it is hoped that dentists and medical specialists in all areas

Background

In Japan, hepatocellular carcinoma (HCC) is the fourth
leading cause of death in males and the sixth in females
according to a recent survey. The incidence of HCC has
increased in Japan throughout the past several decades
[1]. Hepatitis C virus (HCV) is the major cause of HCC
in Japan, with 70% of cases being HCV-related. It is
assumed that between one and two million Japanese
people are chronically infected with HCV [1].

Interferon (IFN) therapy for chronic hepatitis C is the
only treatment for completely eliminating the virus.
Combination therapy with pegylated IFN (Peg-IFN) and
ribavirin has been recommended widely as the first
choice for chronic hepatitis C patients with high viral
loads. The sustained virological response (SVR) rate
after 48 weeks of treatment at a standard dose is
approximately 40 to 50% [2-5]. It has been shown that
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IFN therapy decreases the rate of development of HCC
and improves the long-term prognosis [6-9].

Although IFN therapy has therapeutic benefits, the
treatment produces a number of well-described side
effects that are dominated by fatigue, influenza-like syn-
drome and neuropsychiatric symptoms [2-5,10-12] and
management of such side effects is required during ther-
apy. Among the side effects in a Japanese Phase III trial of
Peg-IFN alfa-2a/alfa-2b and ribavirin, dental problems
have been documented in patients with chronic hepatitis
C. Meanwhile, it has been reported that hepatitis C
infected patients have significant oral health needs [13-16]
and that experience of dental caries is significantly worse
for HCV-infected patients than patients in general [13].

Therefore, in the present study, we determined
whether dental problems delayed the initiation of IFN
therapy for HCV-infected patients.

Methods

Patients

A total of 570 HCV-infected patients who admitted to
the Kurume University Hospital from December 2003

© 2010 Nagao and Sata; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http:/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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to June 2010 for treatment with Peg-IFN monother-
apy or Peg-IFN/ribavirin combination therapy were
studied (Table 1). The 570 patients were 274 men
and 296 women with a mean age of 57.2 + 11.6 years.
They were consulted by one oral surgeon for each
patient about presence of oral infection before com-
mencing IFN treatment. All HCV-infected patients
treated with IFN therapy at our hospital were
required to undergo hospitalization for two weeks for
therapeutic management and education about liver
diseases.

We determined whether dental problems delayed the
initiation of IFN therapy for these patients. Patients who
underwent Peg-IFN therapy during dental treatment
were excluded. Informed consent was obtained from all
patients after the purpose and methods of the study
were explained.

Table 1 Characteristics of 570 patients
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Salivary flow

We used a simple and low-cost test for xerostomia
detection, which requires chewing on a piece of gauze
for 2 min. The results from 531 of 570 patients were
quantified using the Saxon test. A salivary flow rate
< 2 g/2 min was judged as decreased salivary secretion.

Serological assays

Serum samples were examined for the presence or
absence of markers of HCV and HBV infection. The
HCV RNA level before IFN therapy was analyzed by
quantitative PCR assay (COBAS AMPLICOR HCV
MONITOR v 2.0 Test, COBAS AmpliPrep/COBAS Tagq-
Man HCV Test, Roche Molecular Systems, New Jersey,
US) [17,18]. HCV genotype was determined by polymer-
ase chain reaction assay, using a mixture of primers for
the subtype, as reported previously [19].

Men/Women 274/296

Age (mean = SD) years 572+ 116

Liver disease AH-C 1 (0.2%)
CH-C 471 (82.6%)
CH-(8+0) 3 (0.5%)
CH-C and post HCC treatment 20 (3.5%)
LCC 45 (7.9%)
LC-C and post HCC treatment 30 (5.3%)

Peg-IFN therapy Peg-IFN alfa-2a monotherapy 104 (18.2%)
Peg-IFN alfa-2a monotherapy and trial 1 (0.2%)
Peg-IFN alfa-2a/RBA 14 (2.5%)
Peg-IFN alfa-2a/RBA and trial 5 (0.9%)
Peg-IFN alfa-2b/RBA 438 (76.8%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy 4 (0.7%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy—Peg-IFN alfa-2a/RBA 1 (0.2%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy—>Peg-IFN alfa-2b/RBA 1 (0.2%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a/RBA 2 (0:4%)

HCV genotype la 2 (0.4%)
la or 1b 1 (0.2%)
1b 401 (70.4%)
2a 121 (21.29%)
2b 24 (4.2%)
3a 1 (0.2%)
combination (T1a and 1b) 1 (0.2%)
combination (1b and 2b) 1 (0.2%)
combination (1b and 3a) 1 (0.2%)
combination (2a and 2b) 2 (0.4%)
indeterminable 3 (0.5%)
untested 12 (2.1%)

CH-C: chronic hepatitis C, CH-(B+C): chronic hepatitis B and C, LC-C: liver cirrhosis, HCC: hepatocelular carcinoma, Peg-IFN: pegylated interferon, RBV: ribavirin
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Therapeutic response was judged after IFN therapy as:
SVR - normalization of alanine aminotranferase (ALT)
levels and HCV RNA negative for six months or more
after treatment; transient response (TR) - normalization
of ALT levels and undetectable HCV RNA during IFN
treatment but HCV RNA-positive after IFN treatment;
non-responder (NR) - neither normal nor negative
results for six months or more.

As shown in Table 1, chronic hepatitis C with HCV
genotype 1b was the most common. Patients with geno-
types 2a/2b underwent Peg-IFN monotherapy and those
with genotypes 1a/1b, a combination of Peg-IFN and
ribavirn.

Results

Dental problems delayed the initiation of IFN therapy

Of 570 patients with HCV-related liver diseases, we
documented six whose dental problems delayed the
initiation of Peg-IFN therapy. Their ages ranged from
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25 to 67 years, with a mean age of 47.3 + 15.2 years.
There were two men and four women (Table 2). These
six patients could not commence IFN therapy, despite
their admission for this treatment, and their therapy was
deferred for 61.3 + 47.7 days. Patient no. 1 had an acute
odontogenic periostitis, resulting from periapical inflam-
mation of endodontic origin. This was treated success-
fully by nonsurgical endodontics and administration of
antibiotics. Patient no. 2 had an acute alveolar abscess,
resulting from periodontal disease. His four molars were
extracted after local anti-inflammation treatment.
Patient no. 3 had a periapical periodontitis of the right
mandibular second molar. The molar was extracted.
Patient no. 4 had multiple dental problems with pain.
After extirpation of dental pulps and extraction of teeth,
she received IFN treatment. Patient no. 5 had apical per-
iodontitis with gingival abscess, consequently her teeth
were endodontically treated. Patient no. 6 had trismus
and painful swallowing caused by pericoronitis of her

Table 2 Characteristics of six patients whose dental problems delayed the initiation of IFN therapy

No. Age Sex Liver HCV RNA HCV Dental problems that delayed the Period to Underlying IFN Effect of
Disease genotype initiation of Peg-IFN therapy onset of IFN  disease therapy IFN
treatment treatment
after dental
therapy (days)
1 5 F CH-C 980 kIU/ml 1b #1. Acute periostitis of the right 49 Gallbladder polyp Peg-IFN TR
maxilla, #2. Periapical periodontitis alfa-2b/
of the right maxillary first molar RBA
2 67 M CHC 3940 kiu/ 1b #1. Acute alveolar abscess of 105 Gastric ulcer Peg-IFN  NR
ml bilateral mandibular molars, #2. alfa-2b/
Periodontal diseases of the right RBA
mandibular first and second molars,
the left mandibular first molar, and
the left maxilla first and second
molars
3 3 M CHC over500 1b Periapical periodontitis of the right 4 None Peg-IFN  SVR
kIU/ml mandibular second molar alfa-2b/
RBA
4 47 F CH-C 43 klu/ml 2a #1. Pulpitis of the right maxillary first 97 Hypertension, Peg-IFN  SVR
premolar, the left maxillary second Adjustment alfa-2a
premolar, and the right mandibular disorder,
second premolar, #2. Tooth stumps Gallstone
of the left maxillary canine and
second premolar, and the right
mandibular first premolar, #3. Dental
caries of the right maxillary lateral
incisor
5 5 F LCC 471 kU/ml 2a #1. Periapical periodontitis and 105 Depression, Peg-IFN  SVR
gingival abscess of the right Hypertension, alfa-2b/
mandibular lateral incisor, #2. Dental Osteoarthritis of ~ RBA
caries of bilateral mandibular central the spine,
incisors Esophageal
varices
6 25 F CH-C 62 loglu/ b #1. Pericoronitis of the right 8 None Peg-IFN  SVR
mL mandibular wisdom tooth, #2. alfa-2b/
Horizontal impacted wisdom teeth RBA

of bilateral mandibles

CH-C: chronic hepatitis C, LC-C: liver cirrhosis, Peg-IFN: pegylated interferon, RBV: ribavirin,
TR: transient biochemical responders, NR: nonresponder, SVR: sustained virological response
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wisdom tooth and she had a high white blood cell count
of 10,200/mm3 on the day of admission. All six patients
received IFN treatment after their dental treatment was
completed. Nobody suffered from diabetes mellitus. The
outcome of the patients was classified into three groups:
SVR (n =4), TR (n = 1), and NR (n = 1).

Salivary flow

The level of total saliva production, measured using the
Saxon test, was 4.26 + 1.91 g/2 min. The salivary flow
rate was below the normal value in 54 patients (10.2%).
Among the six subjects for whom IFN treatment was
delayed, only one had a salivary flow that was lower
than the normal value.

Discussion

The results indicate that oral health care may be
required before HCV-infected patients undergo IFN
therapy. In our study, dental problems delayed the
initiation of IFN therapy for a maximum of 105 days.
HCV-infected patients treated with IFN therapy should
be managed by intensive oral care because of lower
resistance to infection during the therapy.

Poor of oral health has been reported for HCV-
infected patients [13-16]. Coates et al. reported that the
dental caries experience of HCV-infected subjects was
significantly worse than that of patients in general, that
the number of teeth missing from patients with hepatitis
C infection also was significantly higher than for
patients in general, and that periodontal health tended
to be poor [13]. Griffin et al. found that patients with
rheumatoid arthritis, diabetes or a liver condition were
twice as likely to have an urgent need for dental treat-
ment as patients who did not have these diseases and
documented a high burden of unmet dental care needs
among patients with chronic diseases [16]. The authors
showed that HCV was the strongest predictor of
patients reporting poor oral health.

Japanese HCV-infected patients tend to be older than
those in other countries and their older age favors the
onset of HCC, leading to an increased mortality rate [1].
Peg-IFN-ribavirin combination therapy is the standard
treatment for chronic hepatitis C. Meanwhile, the fre-
quency of adverse events in combination therapy is rela-
tively high (20-64%) [2-5,10-12].

In a Japanese Phase III trial of Peg-IFN alfa-2a and
ribavirin involving 199 patients with chronic hepatitis C,
including 99 patients with IFN treatment-naive genotype
1 and 100 patients with patients whom had not had a
SVR after IFN therapy, the oral side effects were: gingi-
val bleeding and gingival swelling (6%), toothache
(4.5%), gingivitis and periodontitis (3%), dental caries
(1.5%), stomatitis and cheilitis (19.1%), disorder of taste
(15.6%), dry mouth (6.5%), glossalgia and glossitis
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(4.5%), perioral paresthesia (2.5%), oral pain (0.5%), oral
mucosal damage (0.5%), oral lichen planus (0.5%), oral
hemorrhage (0.5%), dry lip (0.5%), and bulla of lip
(0.5%). On the other hand, in a Japanese Phase III trial
of Peg-IFN alfa-2b and ribavirin involving 332 chronic
hepatitis C patients, including 269 patients for 48 weeks
treatment duration with genotype 1b and high virus
load, and 63 patients for 24 weeks treatment duration
with others, oral side effect were: dental pulpitis, gingivi-
tis, and periodontitis (8.9%), toothache (7.1%), dental
abnormity (1.1%), stomatitis and cheilitis (26.8%), disor-
der of taste (26.8%), dry mouth (15.6%), glossitis (5.9%),
oral discomfort feeling (2.6%), oral hemorrhage (0.4%),
oral pain (0.4%), dry tongue (0.4%), decreased secretion
of saliva (0.4%).

These findings indicate that dental management of
HCV-infected patients is required before IFN therapy.
However, in Japan the importance of oral health is often
overlooked in HCV-infected patients and has not been
discussed in detail up to now.

Several studies have shown an association between
HCV and sicca symptoms [20,21]. Patients with chronic
HCV infection also have been reported to be at a
greater risk of developing insulin resistance [22,23].
Severe periodontal disease causes insulin resistance [24].
The reasons that HCV-infected individuals had pro-
blems such as dental caries and oral health care may
include a decreased salivary flow rate, elicitation of peri-
odontal disease by insulin resistance and difficulties for
radical dental treatment of patients with liver disease
who may have problems such as prolonged bleeding.

Henderson et al. reported HCV-infected cases and
suggested the possibility of occasional discrimination by
practitioners. They concluded that more effective oral
health education is required for HCV-infected patients
and dental practitioners [15]. We distributed a question-
naire to 209 patients who visited our hospital for liver
disease treatment to determine whether patients with
HCV or hepatitis B virus (HBV) disclosed their disease
status to the personnel in dental clinics. We found that
59.8% always did so, 12.0% sometimes did so and 28.2%
never did so. The main reason for nondisclosure was
failure of dental healthcare workers to ask whether
patients had systemic disease. Other reasons included
fear of negative reactions from healthcare workers and
not wanting dentists or staff to know their specific liver
ailment [25]. To increase the depth of understanding of
oral health care, it is hoped that dentists and medical
specialists in all areas will hold discussions to create
cooperation.

Conclusions
In conclusion, the results of this study show that the
treatment of dental infection is required before IFN
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therapy for HCV infection. On the basis of our results,
we introduced systems in our hospital from November
2009 to ensure complete dental treatment before IFN
therapy. We should enhance mutual understanding of
various issues related to HCV-infected persons between
the patient and the physician.
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Abstract

Background: Hypoalbuminemia has been shown to be associated with increased mortality. We reported a mass
screening in 1990 of X town in Japan, which demonstrated a high prevalence of hepatitis C virus (HCV) infection.
This follow-up study determined, through a period of 12 years, whether serum albumin levels impact on the life
prognosis of the residents of X town.

Results: Of the 509 subjects, 69 had died and 55 had moved to other regions by 2002. Therefore, we analyzed 454
people for whom we could confirm life and death between 1990 and 2002. Albumin levels were assigned to two
groups, low (<4.0 g/L, group A) and normal (>4.0 g/L, group B). Of the 454 subjects analyzed, 25 were in group A
and 429 in group B and the mortality was 68.0% (17/25 cases, P < 0.00001 vs. group B) and 12.1% (52/429),
respectively. Mortality from hepatocellular carcinoma (HCC) was 66.7% in group A (6/9 cases, P = 0.01 vs. group B)
and 15.8% (3/19) in group B. According to multivariate analysis, five factors - 50 years or older, low albumin level
(<4.0 g/L), abnormal AST level, history of smoking, and absence of alcohol consumption - were associated with
death. The adjusted odds ratios for these five factors were 20.65, 10.79, 2.58, 2.24 and 2.08, respectively, and each
was statistically significant.

Conclusions: We show that the serum albumin level is an independent risk factor for mortality from all causes in

considered for improvement of prognosis.

the residents of X town and an important prognostic indicator. Improvement of hypoalbuminaemia should be

Background

Hypoalbuminemia can be caused by various conditions,
including nephrotic syndrome [1,2], heart failure [3],
liver disease [4,5] and malnutrition [6]. Most cases of
hypoalbuminemia among hospitalized patients are
caused by acute and chronic inflammatory responses
[7]. Moreover, a strong association has been reported
between the serum albumin level and mortality [8]. The
serum albumin level is an independent risk factor for
all-cause mortality in older persons and an important
prognostic indicator [9].

From 1990, we have continued carrying out health
screenings of the residents of X town (adult population:
7,389) in northern Kyushu, Japan, where the prevalence
of hepatitis C virus (HCV) infection is the highest in the
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country and the mortality from liver cancer is about
three times the national average [10-23]. The positive
rates of antibodies to HCV (anti-HCV), HCV RNA and
hepatitis B surface antigen (HBsAg) were, respectively,
23.6%, 17.9%, and 2.6% in 1990 [15]. We demonstrated
extrahepatic manifestations as well as the natural course
and carcinogenesis of HCV-infected persons in X town.

There has been little discussion about hypoalbumine-
mia and mortality over the long term in residents of the
area. In this study, we determined whether serum albu-
min levels impact on the life prognosis of the residents
of X town after a follow-up period of 12 years.

Methods

Subjects

In 1990, 10% (739 people) of the 7,389 inhabitants were
selected randomly and, as a result, 509 subjects partici-
pated in the study for examination of liver diseases
accompanying HCV or hepatitis B virus (HBV) infec-
tions [15]. We studied 509 consecutive residents

© 2010 Nagao and Sata; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http:/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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prospectively for 12 years. Of these 509 subjects, 69 had
died and 55 had moved to other regions by May 31,
2002. Therefore, 385 of the original inhabitants investi-
gated in 1990 continued to reside in X town in May
2002. Consequently, 454 residents, whose life and death
could be confirmed between 1990 and 2002, were stu-
died. The albumin levels were categorized into two
groups, low (<4.0 g/L, group A) and normal (4.0 g/L,
group B) and there were 25 subjects in group A and
429 in group B.

Serological assays

In 1990, sera were provided by the 454 subjects for the
following serological assays: albumin, serum aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT). Sera were also examined for the presence or
absence of markers of HCV and HBV infection. Anti-
HCV was measured by a chemiluminescent enzyme
immunoassay (CLEIA) kit (Lumipulse II HCV, Fujirebio
Inc., Tokyo, Japan). HCV RNA was detected in the sera
using the Amplicor HCV test (Nippon Roche, Tokyo,
Japan). HBsAg was assayed by a chemiluminescent
immunoassay (CLIA) kit (Architect™, HBsAg QT, Daina-
bot Co. Ltd., Tokyo, Japan). Ultrasonographic examina-
tion of subjects with abnormalities in their liver function
tests and who were positive for anti-HCV or HBsAg was
performed in order to investigate the shape of the liver
and lesions occupying the hepatic space.

Physical examination

Obesity was defined as a body mass index (BMI) = 25
kg/m? or greater. We also took a history of liver dis-
eases, smoking, and alcohol consumption. We compared
these factors between group A and group B. The total
intake of alcohol was estimated on the basis of informa-
tion about the consumption of beer, wine, whisky,
Japanese sake, and shochu. In addition, the cumulative
ethanol consumption up to 1990, expressed in kilo-
grams, was calculated approximately by converting the
alcohol intake in a serving of each type of alcoholic bev-
erage into grams.

Analysis of cause of death of the 69 individuals who had
died by 2002

Of the 509 inhabitants examined in 1990, 69 (34 men
and 35 women; mean age at death, 76.6 years) had died
by 2002. We compared the causes of death in group A
and group B.

Statistical analysis

All data are expressed as mean + standard error. Differ-
ences between the two groups were analyzed using the
Mann-Whitney U test, Wilcoxon’s test, and the Fisher’s
exact test. Differences were judged significant for p <
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0.05 (two-tailed). Adjusted odds ratios were calculated
using logistic regression analysis. All statistical analyses
were conducted using JMP Version 6 (SAS Institute,
Cary, NC, USA). The level of statistical significance was
defined as 0.05. Survival analysis was carried out using
the Kaplan-Meier method.

Results

Risk factors by univariate analysis

The details of the 454 subjects studied are shown in
Table 1. We compared the characteristics of 25 subjects
whose serum albumin was <4.0 g/L (group A) and 429
subjects whose serum albumin was 24.0 g/L (group B).
The mean age in group A was 68.8 + 14.5 years and
there were 16 men and nine women. The mean age in
group B was 51.9 = 15.9 years and there were 180 men
and 249 women. Being male (P < 0.05), elderly (P <
0.0001), having a history of liver diseases (P < 0.01), his-
tory of smoking (P < 0.05), abnormal AST level (P <
0.01), being positive for anti-HCV (P = 0.0001), positive
for HCV RNA (P < 0.001), and occurrence of death (P <
0.00001) were significantly more common in group A
than in group B (Table 1). Mortality was 68.0% in group
A (17/25 cases, P < 0.00001 vs. group B) and 12.1% (52/
429) in group B, as shown in Table 1 and Figure 1. No
significant differences were observed between the two
groups regarding BMI, alcohol consumption, ALT level,
and positive rate of HBsAg.

Individuals were stratified according to cumulative
ethanol consumption by 1990: non-drinkers (227,
50.0%), <10 kilogram (62, 13.7%), 10-50 kilogram (37,
8.1%), 50-100 kilogram (21, 4.6%), and 2100 kilogram
(107, 23.6%).

Table 1 Characteristics of subjects with low and normal
albumin levels

Group A Group B P value
Alb <409/t Alb 2> 4.0g/L
n=25 n = 429
Age (mean = SD), years 688 £ 145 519 £ 159 <0.0001
Sex (male/female) 16/9 180/249 <005
BMI = 25 4 (160%) 54 (126%) NS
History of liver diseases (yes) 15 (60.0%) 143 (333%) <001
Alcohol consumption (yes) 13 (520%) 214 (499%) NS
History of smoking (yes) 13 (520%) 139 (324%) <005
AST (IU/L) (mean + SD) 470 £ 458 236 +£147 <001
ALT (U/L) (mean * SD) 440 712 228 214 NS
Anti-HCV, positive 14 (560%) 9% (224%) 00001
HCV RNA, positive 11 (440%) 67 (156%) <0001
HBsAg, positive 1 (4.0%) 9  (21%) NS
Death by 2002 17 (68.0%) 52 (121%) <0.00001
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Figure 1 12-year cumulative survival from 1990 to 2002
according to serum albumin concentration. Mortality of group A
(albumin < 4.0 g/L) and group B (albumin = 4.0 g/L) was 68.0% (17/
25 cases, P < 0.00001 vs. group B) and 12.1% (52/429), respectively.

Table 2 shows causes of death for groups A and B.
The numbers of deaths from malignant tumor were 9
(52.9%) in group A and 19 (36.5%) in group B. These
fatal malignant tumors were hepatocellular carcinoma
(HCC, six), gastric cancer (two) and prostate cancer
(one) in group A and lung cancer (six), colon cancer
(four), HCC (three), gastric cancer (two), esophageal

Table 2 Causes of death of subjects with low and normal
albumin levels

Group A Group B P value
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cancer (one), leukemia (one), malignant lymphoma
(one) and unknown (one) in group B. Mortality from
HCC was 66.7% (6/9 cases, P = 0.01 vs. group B) in
group A and 15.8% (3/19) in group B. No significant dif-
ferences were observed between these two groups in
terms of the numbers of death from malignant tumors
other than HCC.

No significant differences were observed between the
two groups for mortality from cerebrovascular disease,
cardiac disease, pneumonia, liver disease, diabetes melli-
tus, suicide, tuberculosis, a freak accident, feebleness of
age, and others.

Multivariate analysis g

According to multivariate analysis, five factors - 50 years
or older, low albumin level (<4.0 g/L), abnormal AST
level, history of smoking, and absence of alcohol con-
sumption - were associated with death. The adjusted
odds ratios for these five factors were 20.65, 10.79, 2.58,
2.24 and 2.08, respectively, and each was statistically sig-
nificant (Table 3).

Cumulative ethanol consumption of <10 kilogram or
10-50 kilogram played an important role in survival.
The adjusted odds ratios compared to absence of alco-
hol consumption were 6.44 (95% confidence interval:
1.93-39.92), and 7.72 (95% confidence interval: 1.62-
138.46), respectively.

Alb < Alb > 4.0 Discussion
409/l gL Low serum albumin levels are an important predictor of
n=17 n=352 morbidity and mortality [8,9] and correlate with an
Malignant tumor  HCC 6 667% 3 158% 001 increased risk of morbidity and mortality in hospitalized
gastric cancer 2 222% 2 105% NS patients. However, there has been little discussion about
prostate cancer 1 111% 0 00% NS hypoalbuminemia and mortality of the residents of an
lung cancer 0 00% 6 316% NS area with an exceptionally high prevalence of HCV
olon cancer 0 0% 4 211% NS infectif)n. In this study, we determine':d whether serum
esophageal cancer 0 00% 1 53% NS albumin levels affect the life prognosis of the residents
- of X town.
leukemia 0 00% 1 53% W Our results indicate a strong association between
malignant lymphoma 0 00% 1 53% NS hypoalbuminemia and mortality in this hyperendemic
unknown 0 00% 1 >3% NS area of HCV infection in Japan. Residents with hypoal-
total 9 529% 19 365% NS buminemia had a mortality of 68.0%; dramatically higher
Cerebrovascular disease 0 00% 10 192% NS than the rate of 12.1% among residents who had normal
Cardiac disease 3 176% 6 115% NS
Pneumonia 3 176% 6 115% NS Table 3 Results of multivariate analysis
Liver disease 1 59% 3 58% NS Adjusted odds ratio P value
Diabetes mellitus 0 00% 2 38% NS (95% confidence
Sticide 0 00% 2 38% NS interval)
Tuberculosis 0 00% 1 19% NS 50 years or older 2065 7.08 - 8871  <0.0001
Freak accident 1 50% 1 19% NS Albumin < 4.0 g/L 1079 402 - 3275 <000C01
Feebleness of age 0 00% 1 19% NS Abnormal AST level (240 IU/L) 258 1.14 - 579 <0.05
Other 5 00% 1 19% NS History of smoking (yes) 224 108 - 465 <0.05
Noen-alcohol consumption 208 103 - 436 <0.05

HCC, hepatocellular carcinoma
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albumin levels. We previously reported that HCV infec-
tion and ALT value were associated with deaths due to
HCC or liver cirrhosis in this X town [17]. We also
showed that hypoalbuminemia was prognostic factor
about all-cause mortality.

It is estimated that ~170 million people worldwide are
infected with HCV [24], some two million (1%) of
whom reside in Japan [25]. HCV leads to serious conse-
quences such as liver cirrhosis and HCC. Of the HCC
cases in Japan, around 16% are caused by hepatitis B
virus (HBV) infection and around 80% by HCV infec-
tion. The increase in the number of HCC patients due
to HCV contributes to the increase in total deaths in
Japan from HCC. This trend is expected to continue
until 2015 [25].

Albumin, produced only by the liver, is the major pro-
tein that circulates in the blood. Albumin consists of
585 amino acids, has a molecular weight of approxi-
mately 69 kDa and is the most abundant plasma protein,
although 60% of the total albumin pool is in the intersti-
tial space [26]. Albumin is essential for maintaining the
oncotic pressure in the vascular system. A decrease in
oncotic pressure due to a low albumin level allows fluid
to leak from the interstitial spaces into the peritoneal
cavity, producing ascites. Albumin is also very important
in the transportation of various molecules, including
bilirubin, free fatty acids, drugs, and hormones. Serum
albumin is an abundant multifunctional non-glycosy-
lated, negatively charged plasma protein, with ascribed
ligand-binding and transport properties, antioxidant
functions, and enzymatic activities [27].

A low serum albumin concentration indicates poor
liver function. Decreased serum albumin levels are not
seen in acute liver failure because it takes several weeks
of impaired albumin production until the serum albu-
min level drops. The most common reason for a low
albumin is chronic liver failure caused by cirrhosis. The
serum albumin concentration is usually normal in
chronic liver disease, until cirrhosis and significant liver
damage develops. In advanced liver disease, the serum
albumin level may be less than 3.5 g/dl. The albumin
level is clinically important as a predictive factor for
patients with liver cirrhosis, because decreased serum
albumin levels cause ascites and edema.

Recent studies have demonstrated the efficacy of
branched-chain amino acid (BCAA) supplementation
in improving hypoalbuminemia in cirrhotic patients
[28]. Kotho et al. investigated the correlation between
albumin levels and the fat-free mass in cirrhotic
patients [29]. They showed that exercise and protein-
rich nutrition at the early stage of liver cirrhosis may
be advisable for maintaining or increasing muscular
volume. Nishiguchi et al reported that if cirrhotic
patients were in the compensated stage at the entry

Page 4 of 5

w

but with lower BCAA tyrosine ratio (BTR), oral BCAA
supplementation might be effective in maintaining
serum albumin [30]. Stating appropriate nutritional
interventions, such as supplementation of BCAA, in
the early stage of cirrhosis may improve prognosis and
maintain QOL. We also reported that the administra-
tion of BCAA supplement (Aminofeel®) increases
serum albumin levels and serum zinc levels, and
improves sensitivity to different tastes [31-33].

Conclusions

In conclusion, we demonstrated that the serum albumin
level is an independent risk factor for mortality from all
causes and an important prognostic indicator in the
residents of X town. In particular, improvement of
hypoalbuminaemia as well as the eradication of HCV,
such as by interferon therapy, should be considered for
improvement of prognosis in this hyperendemic area of
HCV infection in Japan.

Abbreviations
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A4S %***
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LTWa, EEREmE LTI, BEEY 3 E
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IZDWTRET L7204,
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—77. HCVRE&E 2400 frTid, 7151(2.9%)
iZclonalzBY v/ SEREEA RO 67z DI
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7H14TiZIgH rearrangement A HEFR & L,
Bcl-2/I1gH (t(14 ; 18) ¥xPEIX 71 H 145 T Pt
Th -7z (1, H1),

ClonaliZ4fiL7=BY /7 SERD CD5YE IR AR
3 —Tix <. IEHDOBY) 38k LT
HRZEEFRD b o fz THIR2FI3 4 v 2 -7«
e R 724, 2 & i clonalZkBY) 28
BROWEBAELNIZ,

*RBAAFESSD ARFEERCHEAREPI(T830-0011 BREAZATIES7)

* R XA KFEZE BB R BN
®* %k k ABARAFESR AFFHRENT - EREATIEHP
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1 The clinical data of the 7 cases with monoclonal B cells

Case | HCV WBC | Lymphocyte CD19+ cells Light | «/4 CD5+
No Age ey |Cryoglobuln genotype | count/ul| count/ul |inlymphocytes, %! chain| raic | Beell, %
1 78 | M + 2a 2,800 710 26.46 # |33.59| 1745
2 851 M - 2a 3,400 720 5.41 A 0.23 15.93
3 84 i M + 1b 5,700 3,520 46.68 & 11.31 6.8
4 741 F - 1b 3,300 1,750 15.01 A 10.037| 48.31
5 65| F + 1b 2,500 580 34.46 x 8.07 4017
6 72| F = 1b 2,000 940 25.4 A |0198| 3877
7 |86 | M + 1b 4,200 1,380 9.73 A | 041 3.53

Ohtsubo K, Sata M et al : lnt J Haematol 89 452-459, 2009,
X1 Analysis of the presence of t(14 ; 18) fusion gene in the 7 cases
M =) N P <D

310
271 §

234

194

D. Z%&

AW7% T, clonalZzBY ¥/ SEROHERE A 2 v
b —IL & LR LT, HCVRESEE DRFE I
ICHRIZZLEBH o N, ZOEFREIZ, HCVH
1) 2 I3NEk% clonaliz Hbid X B 5{ERAH B 2 L %
INET 5, X512, HCVOH S & ' BlAsclonal s
BY 7 SEROVE R EFHRICIAT T 5 HE 3L, HCV
&N SRR R G OBREMRIE T 58D
THhb,

BH O TIL, PCREA W THCVER Y H
DOERNMIZclonalZzBY) VISERNFEHETAZ &
BIRENTV BN, ZOHEFHBY v SERE
EROPT, EOBRE#EHD 20 ERETEhT
WEWEEESIL, Ta—H4 A M) —EFNT
HWNFEERET L7z, ZORH, BY VS8 EuZ

The amplified products generated by using
primers for the minor cluster region (mer) of the
bel-2 gene were analyzed by 8% polyacrylamide
gel electrophoresis.

M, molecular-weigt marker ; N, negative control ;
P, positive control; lane 1, case 1

Ohtsubo K, Sata M etal: Int J Haematol 89 : 452-459, 2009.

IEHE B Z2MERF LD, ZOHCclonall fRIE
B R ARES B ELEDTNB I EHURE
izs

F 7z, HCVREEZUZHES CDSFEMEBY v/ SEkD
BT LTI E DL D20 E x5 5
23, WA IE—E U TOEW, 22 TR Tt
HCVIGMBIZ B\ Tclonall B§SE 45 Z & A5HERR
EN7=BY) 2 SEROCDSFERIZBAL T, Y o8
TR& L TRRET L=,

Z DO, HCVEI¥ DclonalzBY) v/ SEkiZ
IE#EBY 738k &Rk, H4OMALIZ k20
CDSHBIMEE R E D, £/-CD5IB MR
i B HA G TERBY v Bk e S LB EIZ
BWEWSHEFEMR SN, ZHUE, KRG T
K% 2HCVBddiclonal BY V7 SERNlgi. [18
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(+) ERO(—) $iDHCV RNADTFIE % T2
Ltﬁ)?)ﬂ

FETIERSCCIE. 28O A BEME L-ES
IR LT, ARICSEBEORIERNE D,
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LT3, ~4. AIESCCIE, HCVIEGE 25| &
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ARFETIE, 19924~ 19944 IZCIFESCCH
RAE L. FIDTAEKANZE Wt E %3 LABL
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B. &G &
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SR, B~ o —Rar, Ak, e
T4 NRAT—H—BRE Iz,

EHEREOBIRNIMIE, AERKKFYIZ
25 FEH £ T(20084:10117H EE H)
LUz L NOARZ FA TIZANTRRETHLE
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*"lﬁ%rﬁn L7,

BHEEOTERI, O HADEBIE MM
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#F2 HCVERHFEILIIEEEORE

R3 SEEBMICLIEEERERTF

REA-RE- R EORM M ERES. RIS THESSEENSY

Nagao Y, Sata M : Med Sci Monit 15 1 453-459, 2009.
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HCVHL{ABE S HCViiAiE1E: Adjusted odds ratio
n=44 (%) n=16(%) pvalug (95% confidence interval) poreiit
£ #% 64.3+14.5 66.1£11.0 NS StagelV 15.50 {0.39-2.58) p=0.0124
Bk R g 13 30-14 9-7 NS HCVHLBE 1 13.45 (0.50-2.30) p=0.0039
AR 11(25.0) 10(62.5) p<0.01 70 E 4.46 (0.04-1.56) p=0.0480
8 8 BR 5 Nagao Y, Sata M | AMed Sci Monit 15 . 453-459, 2009.
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NagaoY, Sata M  Med Sci Monit 15 : 453-459, 2009,
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HHETI997H-~ 20014 Tl E TniH
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1) Ohtsubo K, Sata M, Kawaguchi T et al . Charac-
terization of the light chain-restricted clonal B
cells in peripheral blood of HCV-positive patients.
Int ] Hematol 89 . 452-459, 2009.

2) Nagao Y and Sata M : High incidence of multiple
primary carcinomas in HCV—infected patients with
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IFN VG K D 7= Dk g

RRE ®BETT #H @R

RE|FHE : EROEE, [ V&2 -7 xuVvikK, HREME, HtasmR8E

B oo

54 v a—7 zav(PeglIFN) - VIS
U v pERgRIE, bAEICKIT 5 CAUEHRT
KIS TAEEERRTH 5. BE, HEROE
fERICBT 2B L RO L2 B L 2
B4 DB ITREPBE N TS,

Lhl, EABICEh:ZEWRETSH>T
g, IFNBEOHEBEZIERESEAShE
FAUSE IR . IFNREZETIICE R T
B7-0iid, EDLS RBEERBELEDZS
5,2 I TR, IFNBREOEALRGT S
RTOBBERICOWTEINL=2ABT2RET
%

EENLOER
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B> TELARRIVERDED T &R
BETinE LTEEIRA TS, FERDOERT

IZFNTERRBEMPLOERTIEE S,
BEORBLHEMWAEEL:, WDOIEE
PLOERTHS.
BEHOLOERELFERT I DICE, BF
HE3EBICBMTILERH5. TOE
WA ERT 5BH# L LT, EBM (Evidenced
Based Medicine) 4 7 3 5 BHEZRIRBLICED
W ERDERERNRD bRzl A TH»
5.
EEELREFTHRIRHETEILE
i3, TERBPERGEOERICIMA, R
HIE - EMEECEERICETIEREE D
FRICEET AV, —FT, Bhl-EWRE
AERXEL-HITIE, BEORMICLST
1 5EE, ThbLbLEMICKBEHES
SREOBEICOENBZRA Y FO—D2TE
BaheELS.
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BA&IZB I 32 sEmmbid, SECRERO
EiLaEE7=56 LTWwW5. 1981FLIE, BE
FED L BFEELFTROEIMNE LD, &

Yumiko NAGAO et al : Strategy to use IFN therapy widely for HCV carriers in Japan
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