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Fig. 3. Comparison of the cumulative bleeding rates of patients with reversed or “to
and fro” SV flow and with forward SV flow. The cumulative bleeding rate at 3 and
5 years was significantly higher in patients with reversed or “to and fro" SV flow
(38.8% at 3 years, 59.2% at 5 years) than in patients with forward SV flow (18.7% at 3
years, 32.2% at 5 years, p=0.0199). a, patients with reversed or “to and fro” SV flow:
b, patients with forward SV flow. SV, splenic vein,

3. Results
3.1. Hemodynamics of SGV in relation to the bleeding FV

Diameter, flow velocity and flow volume of SGV were
significantly greater in bleeders (9.6+3.1mm, 11.4+5.2cm]/s,
499 +4250.1 ml/min) than non-bleeders (6.5+2.2 mm, p=0.0141;
7.9+3.3cm/s, p=0.022; 205+ 129.1 ml/min, p=0.0031) at the
latest observation. There were no significant differences of stratifi-
cation of age and sex, Child-Pugh scoring, and endoscopic variceal
size of FV between bleeders and non-bleeders. Inter-observer vari-
ability for the measurement results of SGV was 6.1% for diameter,
8.1% for flow velocity and 9.5% for flow volume in 14 patients.

3.2. Flow direction of SV in relation to the bleeding FV

SV had forward flow in 40 (74%), “to and fro” in 1 (1.9%) and
reversed flow in 13 patients (24.1%) at the beginning of the observa-
tion. As the flow direction changed in three patients, from forward
flow to “to and fro” in two patients and from forward flow to
reversed flow in one patient, SV showed forward flow in 37 (68.5%),
“to and fro” in 3 (5.6%) and reversed flow in 14 patients (25.9%)
at the latest observation. None had reversed flow direction in the
portal trunk during the clinical course. The frequency of FV bleed-
ing was significantly higher in case with reversed or “to and fro”
SV flow (11/17) than in case with forward SV flow (9/37, p=0.0043,
Table 1). Diameter, flow velocity and flow volume of SGV were sig-
nificantly greater in patients with reversed SV flow (10.6 +4.4 mm,
13.1+5.1cm/s, 599+388.9ml/min) than in patients with for-
ward SV flow (7.2+2.4mm, p=0.0018; 8.8 +4.1 cm/s, p<0.0001;
255.6 +£171.9ml/min, p<0.0001). The cumulative bleeding rate at
3 and 5 years was significantly higher in patients with reversed or
“to and fro” SV flow (38.8% at 3 years, 59.2% at 5 years) than in
patients with forward SV flow (18.7% at 3 years, 32.2% at 5 years,
p=0.0199, Figs. 2, 3).

4. Discussion

The portal hemodynamics of patients with FV are quite differ-
ent from those of patients with EV, the former being characterized
by having dominant blood supply from SGV and/or PGV [11-14].
From this aspect, we investigated the blood flow in the SGV in
patients with FV using Doppler US, which allowed the sufficient

inter-observer variability of the measurement results. As diameter,
flow velocity and flow volume of SGV were significantly greater in
bleeders than in non-bleeders, it may be suggested that the hemo-
dynamics of SGV on Doppler US were closely related to FV bleeding
in patients with SGV as inflow vessel.

We also focused on another aspect, a flow direction of SV, and
found that FV bleeding was significantly more frequent in patients
without forward SV flow than in patients with forward SV flow.
Furthermore, diameter, flow velocity and flow volume of SGV were
significantly greater in reversed SV cases than in forward SV cases.
Thus, reversed SV flow may reflect the presence of advanced blood
supply from SGV into FV, and this may be supported by the fact that
reversed SV flow was more common in patients with large gastric
varices accompanied by chronic portal systemic encephalopathy
[13]. Meanwhile, Kim et al. reported that the cumulative bleeding
rate of FV was 16% at 1 year, 36% at 3 years, and 44% at 5 years [7],
and other studies found bleeding from FV in 23.4% [5], and 25% [4].
However, the FV patients with reversed SV flow in the present study
had quite a high risk of bleeding, the cumulative bleeding rate at 3
and 5 years being 38.8% and 59.2%, respectively. Therefore, reversed
SV flow demonstrated by Doppler US may be a considerable risky
sign for FV bleeding, and hemodynamic evaluation of SGV and SV
by Doppler US might be predictive for FV bleeding.

Three patients had a “to and fro” appearance of SV, two patients
of which flow direction changed from forward to “to and fro” being
bleeders and the other being a non-bleeder. Although the precise
mechanism for this flow direction is not clear, the authors have
two hypotheses; one is that “to and fro” is a tentative flow direc-
tion in the process of change from forward SV flow to reversed SV
flow, and the other is that “to and fro” is caused by fewer gradients
between portal venous pressure and systemic venous pressure. The
former may indicate risky sign, whereas the latter may indicate
non-risky sign, though we could not conclude at this time. Fur-
ther studies should be planed to examine the relationship between
SV flow direction and portal venous pressure, Moreover, long-term
follow-up with larger numbers of patients might clarify the clinical
meaning of this “to and fro” appearance of SV blood flow.

There were three cases of which SV flow direction changed in the
clinical course, from forward flow to “to and fro” or reversed flow. It
should be noted that one of them bled 25 days after the observation
of blood flow change on Doppler US. Repeated observation of por-
tal hemodynamics is the advantage of Doppler US method, and our
results suggest that change of flow direction in the SV might also be
a risky sign for FV bleeding. An appropriate interval for US exami-
nation should be established to practice careful follow-up such FV
patients.

Gastrorenal shunt is known as a major drainage pathway from
FV and recent stucy has shown that its hemodynamics may reflect
the grading and bleeding FV [13,21]. In fact, blood flow in the FV
may be aggregated in this gastrorenal shunt because some FV have
multiple inflow routes other than SGV. Our results based on the
observation of SGV blood flow alone may be insufficient for the
clinical management of all FV. Meanwhile, gastrorenal shunt might
include blood flow derived from normal gastric wall other than FV.
Further studies may be necessary to measure inflow routes against
outflow routes as the preferable parameter reflecting FV bleeding.

There are certain limitations to the present study. First, our
results were based on a retrospective study, and the interval of
US examinations was not strictly defined in each patient. Practi-
cal role of the hemodynamic evaluation of SGV and SV on Doppler
US for the management of FV bleeding should be elucidated in a
prospective study. Next, our data did not include small-sized FV,
because they might have low risk of bleeding. However, changes in
the hemodynamics of SGV during the long-term clinical course of
small-sized FV would also be an interesting aspect deserving atten-
tion in such a study. Third, our results lacked the information of the
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intra-observer variability for measurement results in the SGV. Cor-
respondence of the data of the different date in all subjects may not
make sense, because this study had some emergent cases that might
have dynamic changes in hemodynamics. However, this variance
should be examined in the further studies.

In conclusion, advanced SGV blood flow and reversed SV flow
direction may be a hemodynamic features closely related to the FV
bleeding. Although, prospective study with a larger population of
FV patient may be needed to confirm the clinical significance of
our method, evaluation of the hemodynamics in the SGV and SV by
Doppler US might be useful for predicting FV bleeding.
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Summary -

Background: Vibrio vulnificus (V. vulnificus) is a seafood-borne infectious pathogen that can be lethal to hu-
mans. The infection has been correlated with pre-existing liver disease, particularly liver cirrhosis.
Awareness of V. vulnificus infection among Japanese citizens is low, despite the increasing number
of patients with hepatocellular carcinoma (HCC). The present study was conducted to assess the
level of knowledge of patients with liver disease regarding V. vulnificus infection.
Material/Methods: | Questionnaires were sent to patients with chronic liver disease who had been treated by liver spe-
cialists at 14 medical institutes.
Results: Of 1,336 patients, 304 (22.8%) had liver cirrhosis, and 732 (54.8%) had comorbidities of this dis-
' ease. Only 14.5% (194/1,336) of patients had knowledge of V. vulnificus infection. Of 304 patients
with liver cirrhosis, 17.4% (53/304) of the patients had knowledge of V. vulnificus infection. Of 60
patients with liver cirrhosis and diabetes mellitus, 11 (18.3%) patients had knowledge of V. vulnificus
infections. Even when the patients with high risk factors such as liver cirrhosis and diabetes melli-
tus had knowledge of V. vulnificus infections, most ate raw seafood without regard to season.
Conclusions: | Patients with chronic liver diseases and their physicians need to be better educated about V. vulnificus
infection and its prevention.

key words: Vibrio vulnificus « liver diseases * hepatitis C virus (HCV) « hepatocellular carcinoma (HCC)
Abbreviations: | V. vulnificus - Vibrio vulnificus; HCV - Hepatitis C virus; HBV - Hepatitis B virus;
HCC - Hepatocellular carcinoma; PBC - primary biliary cirrhosis; AIH - autoimmune hepatitis;
ICD - International Classification of Diseases

Full-text PDF: | nttp://www.medscimonit.com/fulltxt.php?ICID=878196

Word count: | 2251
Tables: | 1
Figures: | 3
References: | 23
Author’s address: | Yumiko Nagao, Department of Digestive Disease Information & Research, Kurume University School of Medicine,
67 Asahi-machi, Kurume 830-0011, Japan, e-mail addresses: nagao@med. kurume-u.ac.jp

Current Contents/Clinical Medicine * IF2008)=1.514 * Index Medicus/MEDLINE » EMBASE/Excerpta Medica * Chemical Abstracts * Index Copernicus PH115

— 457 -



Public Health

Med Sci Monit, 2009; 15(10): PH115-120

BACKGROUND

Vibrio vulnificus (V. vulnificus), a gram-negative bacterium
of the family Vibrionaceae, is a worldwide inhabitant of salt
water [1,2]. These bacteria tend to be more common in
warmer waters (17-20°C) [3,4]. V. vulnificus causes seri-
ous illness including necrotizing fasciitis and septicemia,
and death in persons with preexisting liver disease or com-
promised immune systems [5-7]. People with chronic liv-
er disease, particularly liver cirrhosis, are more prone to
developing infection, and are at greatest risk for an ad-
verse outcome [8,9]. Other predisposing factors are iron
overload and hemochromatosis, and immunosuppression
caused by steroid treatment, malignancy, human immuno-
deficiency virus (HIV) infection, renal failure and organ
transplantation [10,11].

V. vulnificus infection was first reported by Roland in 1970 in
a case of endotoxic shock with leg gangrene [12]. In Japan,
Matsuo et al. reported the first case of V. vulnificus infec-
tion in 1978 [13]. There have since been case reports of
approximately 200 patients over a period of about 30 years
[14]. However, because the 200 cases represent only those
that were published, the actual number of V. vulnificus in-

fections is considered to be higher [14]. The annual num-

ber of V. vulnificus septicaemia cases in Japan has been es-
timated at 425 (95% CI 238-752) [15]. The prevalence of
V. vulnificus septicacmia is estimated at 3.3 per million in
Japan. The annual number of V. vulnificus infection in Japan
is notably higher than in other countries, such as Korea and
the USA [15]. The prevalence of V. vulnificus septicaemia is
low in the general population, and estimated at 0.6 per mil-
lion in USA [8]. A study of the epidemiological and clinical
characteristics of V. vulnificus infections reported in Japan
from 1975 to 2005 [14] found that about 90% of Japanese
patients with V. vulnificus infection had liver disease such
as liver cirrhosis, hepatocellular carcinoma (HCC), and
chronic hepatitis. .

It is estimated that approximately 2 million Japanese peo-
ple are chronically infected with hepatitis C virus (HCV)
[16]. Approximately 35,000 patients died due to HCC in
Japan, and the number of deaths in Japan from HCC con-
tinues to increase. In Japan, approximately 80% of HCCs are
caused by HCV and about 10% by hepatitis B virus (HBV).
The increase in the number of HCC patients due to HCV
in turn contributes to the increase in the number of deaths
in Japan from HCC.

In Japan, patients with liver disease are not provided ade-
quate educational opportunities. Therefore, in this study,
we assessed knowledge about V. vulnificus infection in pa-
tients with chronic liver disease.

MATERIAL AND METHODS

Subjects

Between August 1, 2008 and October 31, 2008, anonymous
questionnaires relating to general knowledge of V. vulnificus
infections were given to all patients with chronic liver dis-
eases who had been treated at 14 geographically-distinct in-
stitutions in Japan, as well as to their attending physicians.
A physician at each participating institution completed a

questionnaire with the patient’s medical information and
handed the questionnaire to the patient. Next the patient
was interviewed about V. vulnificus infection. The question-
naire was conducted in one-to-one interview style by patient
and physician. A physician at each medical institution re-
turned the completed questionnaires to Kurume University
of Medicine; 1,336 completed questionnaires were recov-
ered, and the collection rate was 97.3% (1,336/1,373). The
14 medical organizations were those where many liver spe-
cialists authorized by the Japan Association for the Study of
the Liver work full-time.

We mailed questionnaires directly to these 14 medical insti-
tutions through a collaborative study. A database for the re-
sults of our investigation was compiled at the Department
of Digestive Disease Information & Research, Kurume
University School of Medicine.

Items of investigation

Anonymous questionnaires asked patients and their at-
tending physicians to respond to the following items; pa-
tient background (age, gender, diagnosis of liver diseases,
comorbidities, and steroid use), patient awareness and un-
derstanding of V. vulnificus infection, frequency of eating
raw fish and shellfish, raw shrimp and sushi, the season in
which raw fish was eaten, and frequency of bathing in the
sea and shellfish gathering. After the patients answered the
questionnaires, we provided them with literature containing
basic information about V. vulnificus infection.

The investigation was conducted in accordance with the
“ethical guidelines on epidemiological studies” of the
Ministry of Education and Science and the Ministry of
Health, Labour and Welfare, and observed the spirit of the
Helsinki Declaration. Physicians at study facilities explained
to patients the content and significance of the study and ob-
tained consent in accordance with each facility’s regulations.

Statistical analysis

All data are expressed as mean + standard error. Differences
between the 2 groups were analyzed using the Welch's test
and the Mann-Whitney U test. Differences were judged sig-
nificant for p<0.05 (2-tailed). All statistical analyses were con-
ducted using JMP Version 6 (SAS Institute, Cary, NG, USA).

RESULTS

Patient’s background

We analyzed 1,336 questionnaires in which 656 indicated
they were males, 670 females, and 10 did not specify gen-
der. Mean age was 61.4+12.3, as shown in Table 1.

Among the 1,336 patients, the distribution of diagnoses of
liver disease was as follows: HCV-related liver diseases 760
(56.9%), HBV-related liver diseases 266 (19.9%), HCV &
HBV-related liver diseases (simultaneous infection) 4 (0.3%),
non-B non-Crelated liver diseases 19 (1.4%), other liver
diseases 273 (20.4%), and no answer 14 (1.0%). Some in-
stitutions differed significantly in patients’ age, gender dis-
tribution, or liver diseases, compared to the overall aver-
ages (Table 1).
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Table 1. linical information for 1,336 patients from whom questionnaires returned.

Age Sex Liver diseases
HOV&
Collection rate HO- o WeV- BN
Medi . N lated ted related  The No
Prefecure " ofquestomaite y o e ok Femae " pvake 0 P e Prakie
institution answer liver  liver liver liver  other answer
disease disease disease
disease
(%) year n n n n % n (% n (% n (% n % n %)
Sapporo Medical
. University
Hokkaido Schoolof 100 (100.0) 594 134 NS 4 55 1 NS 48 (480) 27 (270) 0 (00) 4 (40) 19.(190) 2 {20) NS
0
Medidne
Fukushima
Medial » _ ‘
Fukushima ~ University 97 (97.0) 636 122 NS 3 5 7 NS 4 (83) 712 (124 0 (00) 2 (27) 34 (35 7 vy <0.05
School of .
Medidne
Chiba University :
Chiba  Graduate School 97 (97.0) 588 135 NS 47 50 0 NS 63 {650) 15 (155) 0 (00) 1 (10) 18 (186) 0 0.0) NS
of Medicine
ELM Medical
T 00 (1000) 52 122 0001 71 29 0. <0007 38 (380) 36 (360) 0 (00) 0 (00) 26 (260) 0  (00) <0001
Shizuoka Cinic B
MiyazakiClinic 100 (100.0) 510 153 <0000000001 53 47 0 NS 40 (40.0) 37:(37.0) 04(0.0) 0 (00) 3 B6 0 0.0) <0.001
.. Sodallnsurance .
Aichi _ 100 (100.0) 614 141 NS 4 55 1 NS 59 (590) 14 (140) 0 (0.0) 1 (10) 25 (250) 1 (1.0) NS
Chukyo Hospital "
Kurume
University )
Fukuoka Schoolof 213 (100.0) 606 116 NS 8 127 0 001 135(634) 38 (178) 0 (00) 1 {05) 39 (183) 0 00) NS
001 0f
Medicine
Saga  InuzukaHospital 100  (100.0) 644 10 <005 4 52 1 NS 85 (850) 6 (60) 1 (10) 0 (00) 8 (80) 0 00) <0.00001
Narao Hospital 122 813) 665 108 <000001 68 54 U NS 71 (582) 42 (344) 0 (00) 1 {08) 7 () 1 08) <0.0001
Nagasaki  National
Nagasaki 59 (98.3) 645 105 NS 2 3 0 NS 47 (797) 6 (102) 1 (17) 0 (00) 5 (85 0 (0.0) <0.01
Medical Center
OitaUniversity 100 (100.0) 596 134 NS 4 59 0 NS 53 {530) 16 (160) 2 (20) 3 (3.0) 25 (50) 1 (1.00 <0.05
National
Hospital
Organization ~ 48 (96.0) 649 1.5 <005 a3 B 0 NS 31 {646) 8 (167) O (00) 4 (83) 4 (83 1 (VA)] 0,001
OitaMedial
Oita Center
Oita
Cardiovascular 50 (100.0) 60 109 <0001 29 2 0 NS 36 {(720) 8 (160) 0 (00) 2 (40) 4 (0) 0 (0.0) NS
Hospital
Abe Diabetes
Ginic (100.0) 620 106 NS 3 U 0 0001 12 (240) 1 (20) 0 (00) 0 (00) 36 (720) 1 20) <0.00000000000001
Total 1336 (973) 614 123 656 670 10 760 (569) 266 (199) 4 (03) 19 (1.4) 273 (04) 14 (1.0)
Liver cirrhosis was observed in 304 (22.8%) patients, in- cirrhosis (1), non-B non-C-related liver cirrhosis (11), and
cluding those with HCV-related liver cirrhosis (177 cases), other liver diseases such as primary biliary cirrhosis (PBC)

HBV-related liver cirrhosis (66), HCV & HBV-related liver and autoimmune hepatitis (AIH) (49).
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Figure 1. Knowledge of V. vulnificus infections
among all patients with liver diseases.
Only 14.5% of such patients had
knowledge of this infection. Fourteen
red stars indicate the location of each
medical institution. Japan consists of
47 prefectures. Half of east of Japan,
including Tokyo, where Japan is
metropolitan, is called eastern Japan,
and the western half of Japan is called
western Japan. The broken line indicates
the boundary between the 2 areas.
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Figure 2. Knowledge of V. vulnificus infections
in patients with liver cirrhosis. The rate
of patient knowledge in the western
region of Japan was significantly higher
than in the eastern region. The upward
pointing arrow indicates an increase
in the rate of V. vulnificus infections in
a given institution compared to Figure
1. A down-pointing arrow indicates a
decrease compared to Figure 1.

Fokushima Madical
Usiv. School of Med,

There were associated comorbidities in 732 (54.8%) of
all patients with liver disease. These were classified using
International Classification of Diseases (ICD) criteria: dis-
eases of the circulatory system (372 cases), endocrine, nutri-
tional and metabolic diseases (316), diseases of the digestive
system (73), malignant neoplasms (54), diseases of the gen-
itourinary system (33), diseases of the nervous system (23),
diseases of the musculoskeletal system and connective tissue
(18), diseases of the blood and blood-forming organs and
certain disorders involving the immune mechanism (17),
diseases of the respiratory system (16), mental and behav-
ioral disorders (7), diseases of the skin and subcutaneous
tissue (4), diseases of the eye and adnexa (4), certain in-
fectious and parasitic diseases (2), and other diseases (6).

There were 563 patients (42.1%) with no comorbidities,
40 patients provided no answer about comorbidities, and
1 patient was unassessable. There were 60 patients who
took oral or topical steroids for their liver disease or co-
morbidities.

Knowledge of V. vulnificus infection in patients with liver
diseases

Only 14.5% (194/1,336) of patients with liver disease had
general knowledge regarding V. vulnificusinfections. The lev-
el of patient knowledge varied widely among medical insti-
tutes, ranging from 4.0% to 41.3%. The mean rate (14.3%)
of knowledge among patients who resided in the western re-
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Figure 3. Frequency of eating raw seafood.

Liver cirrhosis & diabetes
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V. vulnificus (11 cases)
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(53 cases)

Steroid use with knowledge of
V. vulnificus
(11 cases)

Even if patients had high risk factors
for infection, such as liver cirrhosis,

e

Eat raw sea food (33 cases) Eat raw sea food (7 cases)

@ eat without regard to season
@ don't eat during the summer

Eat raw sea food (9cases)

diabetes mellitus, or steroid use, and had
knowledge of V. vulnificus infections,
most ate raw seafood without regard to
season.

gion of Japan was higher than that (8.1%) in the eastern re-
gion (Figure 1).

Of 304 patients with liver cirrhosis, 17.4% (53/304) (mini-
mum 0%, maximum 45.6%) had knowledge of V. vulnificus
infection (Figure 2). This rate (17.4%) was higher than the
mean rate (14.5%) of knowledge among all patients with
liver diseases, but the proportion of those with knowledge
was lower in 6 institutes. The rate (15.5%) of knowledge of
V. vulnificus infection among those with liver cirrhosis in the
western region was significantly higher than those (4.2%)
in the eastern region (P=0.03).

Knowledge of V. vulnificus infection ainong patients with
liver cirrhosis and diabetes mellitus

Sixty patients had liver cirrhosis and diabetes mellitus. Of
these, 11 (18.3%) had knowledge of V. vunificusinfections.
Patients with liver cirrhosis and diabetes mellitus in 7 insti-
tutes had no knowledge of the infection.

Frequency of intake of raw seafood

A total 1,170 (87.6%) of 1,336 patients answered that they
often eat raw seafood. Most (1,002 cases, 85.6%) of the pa-
tients answered that they eat raw seafood without regard to
season. There was significant difference between patients
with knowledge and without knowledge who eat raw sea-
food (P<0.00001).

Thirty-three of 53 patients who suffered from liver cirrho-
sis and who had knowledge of V. vulnificus infection ate raw
seafood (19 cases ate raw seafood without regard to season;
14 did not eat raw seafood during the summer). Seven of
11 patients, who suffered from liver cirrhosis and diabetes
mellitus and with knowledge of V. vulnificus infection, ate
raw seafood (3 cases ate raw seafood without regard to sea-
son; 4 cases did not eat raw seafood during the summer).
Nine of 11 patients who took steroids and who had knowl-
edge of V. vulnificus infection ate raw seafood (7 cases ate

raw seafood without regard to season, 2 cases did not eat
raw seafood during the summer).

In these cases, even if patients with high risk factors, such
as liver cirrhosis and diabetes mellitus, had knowledge of
V. vulnificus infections, most ate raw seafood without regard
to season (Figure 3). However, the rate of the patients with
liver cirrhosis who did not eat raw seafood and who had
knowledge was significantly lower than that of the patients
with liver cirrhosis and without knowledge who did not eat

_ rawseafood (37.7% vs. 14.8%, P=0.0001).

~ Frequency of bathing in the sea and shellfish gathering

The results of the patients who answered questionnaires
about bathing in the sea and shellfish gathering were as fol-
lows: often (18 cases, 1.3%), sometimes (122,9.1%), rarely
(394, 29.5%), never (768, 57.5%), unassessable (4, 0.3%),
and no answer (30, 2.2%). Most of the patients does not
swim in the sea and did not go clamming.

DiscussION

V. vulnificus causes severe human infections, and is acquired
through wounds or contaminated seafood. In Japan, many
cases of V. vulnificus infection have been reported to occur
in the western region and more than half of the infections
were reported to occur in Kyusyu [14,17]. Inoue et al. did
a retrospective survey in which 1,693 hospitals from across
Japan were surveyed, including advanced life saving emer-
gency centers and dermatology institutions [17]. Ninety-
four cases were confirmed as V. vulnificus infections over 5
years. The authors reported that many V. vulnificus infec-
tions occurred in Kyusyu, especially in the coastal areas of
the Ariake and Yatsushiro Seas.

One reason for the high incidence of V. vulnificus infection
in the western region in Japan is thought to be higher sea-
water temperature. V. vulnificus proliferates in areas where,
or during months when, the water temperature exceeds

_—“_“—__—%
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17-20°C [3,4]. The other reason is the greater number of
HCYV carriers in Kyusyu. Geographically, HCC is more fre-
quent in western than eastern Japan [16].

The awareness of V. vulnificus infections among Japanese
physicians is reported to be low [15]. Only 15.7% of emer-
gency-physicians were reported to have a basic knowledge
of V. vulnificus infections. In 2004, Osaka et al. reported that
emergency-room physicians who work in the western region
of Japan had more knowledge of V. vulnificus infections
[15]. The Ministry of Health, Labour and Welfare warned
of the risk of V. vulnificus infection on their website in 2006.

Our study demonstrates that awareness of vulnificus in-
fections among patients with chronic liver diseases is low.
Medical institutions in Japan, except for Kurume University
of Medicine, did not provide educational opportunities for
learning about V. vulnificus infections. Although the 15.5%
rate of knowledge among patients with liver cirrhosis in the
western region was significantly higher than that in the east-
ern region (P=0.03), this rate is far from adequate.

The most significant host factor contributing to virulence is
chronic liver disease [8,9]. This may act in several ways in-
cluding: portal hypertension, causing shunting of the bacte-
ria around reticuloendothelial cells in the liver [18,19]; de-
creased clearance of bacteria from the portal circulation by

Kupffer’s cells in the diseased liver [19]; increased iron in the

serum, as seen in patients with cirrhosis and hemochromatosis,
which promotes growth of V. vunificus [7,20]; and achlorhy-
dria occurring naturally or induced by medications [8,19,21].

Factors conferring high risk include: liver disease and other
diseases with possible hepatic involvement or elevated serum
iron levels (including cirrhosis, alcoholism, malignancy, he-
mochromatosis, or thalassemia major) [8,9,19,20]; therapeu-
tically induced or naturally low gastric acid (achlorhydria or
antacid or H2 blocker use) [8,19,21]; and conditions that
compromise the immune system (HIV infection, diabetes
mellitus, renal disease, or steroid dependency) [10,11,19].

Primary liver cancer, 95% of which is HCC, is ranked third
among men and fifth among women as a cause of death
from malignant neoplasms in Japan [22,23]. The num-
ber of deaths and death rate of HCC has been increasing.
Geographically, HCC is more frequent in western than east-
ern Japan. Meanwhile, according to the Ministry of Internal
Affairs and Communications, yearly per capita fish consump-
tion in Japan was 63.2 kilograms on average for 2003-2005,
about 4 times higher than the world average. The Japanese
custom of eating raw fish and shellfish such as sashimi or sushi
has become widely known throughout the world. Their tradi-
tional eating habits are attributed to the fact that patients with
knowledge about V. vulnificus infections still ate raw seafood.

Therefore, it is important for physicians in Japan to expand
their knowledge of V. vulnificus infections and become famil-
iar with prevention methods. It is also important for patients
with liver diseases to acquire the necessary knowledge of V.
vulnificus infections and prevention methods, such as avoid-
ance of eating raw seafood during the summer. Because of

rapid aggravation and high mortality, patients should also
keep an emergency contact number handy.

CONCLUSIONS

In conclusion, standardized guidelines for prevention of V.
vunificus infections and education of patients with liver dis-
eases should be required.
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BACKGROUND

MATERIAL AND METHODS

The development of multiple primary cancers (MPCs) is fre-
quently detected in patients with oral squamous cell carci-
noma (OSCC). Patients with OSCC are at risk of develop-
ing second cancers or MPCs, particularly at sites within the
upper digestive tract and airway [1,2]. Routine upper gas-
trointestinal panendoscopy identifies synchronous MPCs
in 9-14% of patients [3].

In recent years in Japan, there has been an upward trend in
MPCs in patients with head and neck cancer [4]. The rea-
sons behind this are increases in carcinoma itself, progress
in diagnostic techniques, improvements in treatment out-
comes, and increased mean survival time.

Since 1981, malignant neoplasms have been the leading
cause of death in Japan. During the past 20 years, primary liv-
er cancer, 95% of which is hepatocellular carcinoma (HCC),
has ranked third in men and fifth in women in Japan as the
cause of death from malignant neoplasms [5]. The number
of deaths from HCC is expected to increase by 2010-15 [6].
Of the HCC cases in Japan, ~16% are caused by hepatitis B
virus (HBV) infection and~80% by hepatitis C virus (HCV)
infection. The increase in incidence of HCC in Japan has
largely been attributable to HCV infection. Geographically,
HCC is more frequent in western than eastern Japan.

HCV infection has also been associated with extrahepatic
manifestations and immune-mediated phenomena [7]. For
example, HCV is associated with the development of OSCC.
We reported for the first time an association between HCV
and OSCC [8], and provided evidence, at the national lev-
el in Japan, for the high prevalence of HCV infection in pa-
tients with OSCC [9]. The subjects included 305 patients
with OSCC and 276 patients with non-malignant disease {the
control group) from five geographically-distinct institutions.
The incidence of HCV infection in Japanese OSCC patients
has been reported as 16.7-24.0% [8,9]. We also investigat-
ed the prevalence of HCV infection in oral cancer patients
with MPCs [10]. Of 327 patients with OSCC, 59 (18.0%)
exhibited MPCs. In the OSCC patients with MPCs, serum
HCV antibodies (anti-HCV) and HCV RNA were detected
in 36.7% and 28.6%, respectively [10].

Meanwhile, insulin resistance emerges as a very impor-
tant host factor in patients with chronic hepatitis C.
Hyperinsulinaemia is associated with accelerated HCC
growth [11]. We concluded that HCV infection induces in-
sulin resistance, which causes an increase in the incidence
of extrahepatic manifestations such as lichen planus in
HCV-infected individuals [12,13]. Lichen planus is an in-
flammatory disease of the skin and oral mucosa. The HCV
infection rates in lichen planus patients are high especially
in Japan [14]. Oral lichen planus should be considered as
a precancerous lesion, particularly in patients presenting
HCV infection [15]. Prevalence of smoking history, presence
of hypertension, extrahepatic malignant tumor, and insu-
lin resistance were significantly higher in 17 patients with li-
chen planus than in 70 patients without lichen planus [13].

In the current study, we surveyed the incidence of MPGCs in
OSCC patients with or without HCV infection and investi-
gated the relationship between OSCC and insulin resistance.

Subjects

This retrospective study included 60 primary OSCC pa-
tients who had visited our clinic at the Kurume University
Hospital in Japan for the first time between November 1992
and December 1994. The 60 patients with OSCC included
39 males and 21 females. Their ages ranged from 32 to 85
years, with an average age of 64.8+13.7 years. These patients
resided in the northern Kyushu region of Japan where the
prevalence of HCV infection is the highest in the country
[5,16]. The stages of OSCC were as follows; stage I (15 cas-
es), II (24), III (6), and IV (15).

MPCs were identified according to the definition proposed
by Warren and Gates: there must be histological evidence of
malignancy in each tumor, they must be separated from each
other by normal tissue, and one tumor must not be a metas-
tasis of another [17]. Patients with multiple OSCCs were ex-
cluded from the study. MPCs detected <6 months after OSCC
diagnosis were defined as synchronous; those detected >6
months after diagnosis were defined as metachronous [17].

Methods

Upper gastrointestinal tract examinations were routinely
performed in all OSCC patients using an endoscope. This
was done on the first visit or first day of medical treatment
in order to confirm the presence of MPCs such as carcino-
mas of the larynx, pharynx, esophagus, and stomach regard-
less of whether symptoms were present.

Sera from all 60 OSCC patients were used for the following
liver function tests at the time of the first visit to our hospi-
tal: serum aspartate aminotransferase (AST), alanine amino-
transferase (ALT), gammaglutamyl transpeptidase (y-GTP),
lactate dehydrogenase (LDH), total protein (TP), and albu-
min (Alb). Sera were also examined for the presence or ab-
sence of HCV or HBV infection. Anti-HCV antibodies and
hepatitis B virus surface antigen (HBsAg) were measured
by a chemiluminescent enzyme immunoassay (CLEIA) kit
and a chemiluminescent immunoassay (CLIA), respective-
ly. In 59 of 60 patients, HCV RNA in serum was detected us-
ing the Amplicore HCV test. In 58 of 60 patients, antibody
to hepatitis B core antigen (anti-HBc) was found using a
CLEIA kit. Ultrasonographic examination for all subjects
was performed in order to examine the shape of the liver
and lesions occupying the liver. Computed tomography and
liver biopsy were performed in some patients.

Plasma glucose levels were measured by a glucose oxidase
method for all subjects and serum insulin levels were mea-
sured using a sandwich enzyme immuno assay kit (EIKEN
CHEMICAL, Tokyo, Japan). Insulin resistance was calculated
on the basis of fasting levels of plasma glucose and insulin,
according to the homeostasis model assessment (HOMA-IR)
method [18]. The formula for the HOMA-IR is: HOMA-IR
= fasting glucose (mg/dL) x fasting insulin (pU/mL)/405.

Their district, a history of liver dysfunction, blood transfu-
sion, alcohol consumption, and smoking at the time of the
first medical examination were collected as background in-
formation; OSCC was based upon their medical record cards.
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Table 1. Incidence difference of MPCs depend on the presence or absence of HCV infection.

Anti-HCV negative Anti-HCV positive P value
n=44 (%) n=16 (%) Aversus B
Age  Mean (year) +SD 64.3+145 66.1+11.0 NS
Sex Male 30 (68.2) 9 (56.2) NS
Female 14 (31.8) 7 (43.8)
MPGs Number 11 (25.0) 10 (62.5) p<0.01
Primary oral SCC
Tongue 2 (18.2) 6 (60.0)
Gingiva 5 (45.5) 3 (30.0)
Buccal mucosa 2 (18.2) 0 (0.0)
Sinus 1 9.1) 0 (0.0)
Oropharynx 1 (9. 1 (10.0)
Number of MPCs
Double (81.8) 10 (100.0)
Triple 9.1) 0 (0.0)
Quadruple 0.0 0 (0.0)
Organ of MPCs Stomach 6 Liver 5
Esophagus 2 Colon 2
Skin 2 Lung 1
Thyroid 1. Throid 1
Pharynx 1 . Bonemarrow* 1
_Kidney 1
Liver 1
Total 14 Total 10
Occurrence time
Synchronus 6 5
Metachronus 6** 5

* Acute myeloid leukemia (AML); ** One patient with quadruple cancer had cancer of the gingiva-esophagus (synchronous)-skin (synchronous)-
hypopharynx (metachronous). SD — standard deviation; NS — no significance.

We observed the occurrence of MPCs from the first medical
examination day to the last check-up day or nearest day pre-
ceding October 17, 2008. MPCs were diagnosed based on
histopathology by the pathology laboratory which collected
samples from all other medical departments of our hospi-
tal; or the diagnosis was made at other medical institutions.

Furthermore, the 60 patients whom we followed were di-
vided into four groups: (i) MPCs with HCV infection, (ii)
MPCs without HCV infection, (iii) non-MPCs with HCV in-
fection, (iv) non-MPCs without HCV infection. We exam-
ined insulin resistance in these four groups.

Statistical analysis

All data are expressed as mean =+ standard error. Differences
between two groups were analyzed using the Mann-Whitney

U test and the Chi-square test. Differences were judged signif-
icant for p<0.05 (two-tailed). Adjusted odds ratios were calcu-
lated 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.

REsuLTs

Incidence of MPCs

The details of the 60 patients studied are shown in Table 1.
The mean period of follow-up was 2914.6+1536.7 days. Of
the 60 patients with OSCC, 21 (35%: 15 males and 6 females;
mean age 67.3+11.9 years) developed MPCs. Among the 21
patients, there were a total of 24 affected organs. The af-
fected organs were: 6 liver cases (25%), 6 stomach (25%),
2 esophagus (8.3%), 2 colon (8.3%), 2 thyroid (8.3%), 2
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Table 2. Background factors of 60 patients in onset of 0SCC.

S e e
n=21(%) n=39 (%)
Age Mean (year) £5D 64.8 +13.7 673119 63.4+ 144 NS
Age group 20-69 years old 35 (58.3) 10 (47.6) 25 (64.1)
70 years or older 25 (41.7) n (52.4) 14 (35.9) -
Sex Male 39 (65.0) 15 (N4 14 (615) "
Female 21 (35.0) 6 (28.6) 15 {38.5)
Stage | 15 (250 4 (190) n (282
I 24 (40.0) 6  (286) 18 (462 "
n 6  (10.0) 2 (9.5) 4 (103)
v 15 (25.0) 9 (429 6 (154)
Period of follow-up Mean (days) +5D 2914.6+1536.7 3512.3+1355.0 2675.5+1457.9 NS
History of liver dysfunction Yes 16 (26.7) 10 (476) 6  (15.4)
No 41 (683) 9 (429 32 (821)  p<0.01
Unknown 3 (5.0) 2 (9.5) 1 (2.6)
History of blood transfusion Yes 7 1.7 5 (23.8) 2 (5.1)
No 48 (80.0) 13 (619 35 (89.7)  p<0.05
Unknown 5 (8.3) 3 (14.3) 2 (5.1)
Alcohol consumption Yes 29 (48.3) n (52.4) 18 (46.2)
No 29 (483) 0 (47.6) 19 (487) NS
Unknown 2 (3.3) 0 (0.0) 2 (5.1)
Smoking history Yes 2 (40.0) 0 (476) 1% (359
No 34 (56.7) 1n (524 B (59.0) NS
Unknown 2 (3.3) 0 (0.0) 2 (5.1)

05CC — oral squamous cell carcinoma; MPCs — multiple primary cancers; SD — standard deviation, NS: no significance.

skin (8.3%), 1 pharynx (4.2%), 1 kidney (4.2%), 1 lung
(4.2%), and 1 bone marrow (leukemia, 4.2%). Nineteen pa-
tients had second primary cancers: one patient had three,
and one patient had four primary cancers.

Incidence of HCV infection

Anti-HCV were detected in sera from 16 of the 60 patients with
oral cancer (26.7%). The diagnosis of liver disease following the
development of primary OSCC included: asymptomatic HCV
carrier 6.3% (1/16), past HCV infection 6.3% (1/16), chronic
hepatitis C 25% (4/16), liver cirrhosis 37.5% (6/16), HCC with
liver cirrhosis 18.8% (3/16), and HCC post interferon (IFN)
treatment for chronic hepatitis C 6.3% (1/16). Just after we
succeeded in eliminating HCV by IFN treatment, a 38year-old
man developed simultaneous HCC and OSCC. The incidence
of MPCs in an HCV-infected OSCC or in a non-HCV-infected
OSCC patient was 62.5% (10/16 cases, P<0.01 vs the non-HCV-
infected OSCC group) and 25% (11/44), respectively. In 10
MPC patients who were HCV-infected, HCC was the most com-
mon carcinoma (5 cases); In 11 MPC patients who were not
HCV4nfected, gastric cancer was the most common (b cases).

Risk factors by univariate analysis

We compared characteristics of 21 subjects who had MPCs
(group A) and 70 subjects who did not have MPCs (group B).
The average age in group A was 67.3+11.9 years; there were
15 males and 6 females. The average age in group B was
63.4+14.4 years; there were 24 males and 15 females. Table 2
shows clinical features of groups A and B. A history of liv-
er dysfunction in group A was found in 10 (47.6%, p<0.01
vs group B); a history of blood transfusion in group A was
found in 5 (23.8%, p<0.05 vs group B).

We analyzed for differences between these two groups in
AST, ALT, ALP, YGTP, LDH, TP, Alb, insulin, blood glu-
cose level, and HOMA-IR. The laboratory data of both
groups are shown in Table 3. Prevalence of anti-HCV an-
tibodies was significantly higher in group A than in group
B (p<0.01).

Significant differences in the development of MPCs includ-
ed a history of liver dysfunction, blood transfusion, and an-
ti-HCV positivity.
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Table 3. Laboratory data of 60 patients in onset of 0SCC.

11?5 G;:'l: &A "?’r':mzs A':::rasI:: B
n=21 n=39

AST (IU/L) (Mean + SD) 311435 34.6+224 29.1424.1 NS
ALT (U/L) (Mean = SD) 19.5+18.5 2074154 17.74199 NS
ALP (IU/L) (Mean = SD) 15.622.0 33.242.1 71419 NS
¥-GTP (1U/L) (Mean =+ SD) 23.4+20.5 25.5+18.7 223+213 NS
LDH (1U/L) (Mean + SD) 337.1£66.8 351.1456.5 330.4+70.8 NS
TP (g/dL) (Mean + SD) 76405 77405 7605 NS
Alb (g/dL) (Mean = SD) 4.0+0.4 3.9403 40+04 NS
Insulin (uU/L) (Mean = SD) 119494 14.1£9.0 10.8+9.5 NS
Blood glucose level (mg/dL) ~ (Mean + SD) 90.9+40.6 89.8+19.3 91.5+47.7 NS
HOMA-IR (Mean + SD) 3.0437 33423 29442 NS
Anti-HCV Positive 16 (267%) 10 (47.6%) 6  (154%)

Negative 4 (7133%) 1 (524%) 3 (84.6%) P00
HCV RNA Positive B (217%) 7 (333%) 6 (154%)

Negative % (767%) 1B (61.9%) 3 (846%) NS

Uncertain 1 (1.7%) 1 v(4.8%)‘: ‘ 0 (0.0%)
HBsAg Positive 1 (1.7%) 0 (0.0%) 1 (2.6%) "

Negative 59 (983%) 21 (100.0%) 8 (97.4%)
Anti-HBc Positive 39 (65.0%) 4 (67%) 5 (64.1%)

Negative 19 (31.7%) 5 (23.8%) 14 (35.9%) NS

Uncertain 2 B3 2 (05%) 0 (0.0%)

SD — standard deviation; NS — no significance; AST — serum aspartate aminotransferase; ALT — alanine aminotransferase; y-GTP — gammaglutamyl
transpeptidase; LDH — lactate dehydrogenase; TP — total protein; Alb — albumin; HOMA IR — homeostasis model assessment.

Multivariate analysis

According to multivariate analysis, three factors — stage IV,
anti-HCV positivity, and over 70 years old — were identified
as factors associated with OSCC patients having an increased
chance of developing MPCs. The adjusted odds ratios for
these three factors were 15.50, 18.45, and 4.46, respectively,
and each was statistically significant (Table 4).

Insulin resistance for the four groups

Of the 60 subjects (16 anti-HCV antibody positive and
44 anti-HCV negative), 10 had MPCs with HCV infection
(group 1), 11 had MPCs without HCV infection (group 2),
6 lacked MPCs but had ICV infection (group 3), and 383
lacked MPCs and HCV infection (group 4). Fasting insu-
lin levels at the time of the first visit to our hospital were:
16.3+£7.9, 12.19.5, 18.5+12.6, or 10.3+8.7, in groups 1, 2,
3 and 4, respectively. Fasting insulin levels for group 1 was
significantly higher than for group 4 (p=0.01, Figure 1A).
HOMA-IR values seven years prior in groups 1, 2, 3, and 4
were, respectively, 3.5+1.6, 3.0+2.7, 3.1+3.0, and 2.9+4.4. A

Table 4. Results of multivariate analysis.

Adjusted odds. ratio Pyalis
(95% confidence interval)
Stage IV 1550  (0.39-2.58) P=0.0124
Anti-HCV positive 13.45 (0.50-2.30) P=0.0039
70 years or older 4.46 (0.04-1.56) P=0.0480

HOMA-IR value for group 1 was significantly higher than
for group 4 (p=0.01, Figure 1B).

DiscussioN

We have already reported a high incidence of HCV among
patients with OSCC [8,9]. Furthermore, we investigated the
characteristics and incidence of MPCs in patients with OSCC
treated between 1974 and 1995, suggesting that HCV infec-
tion increases the risk of developing MPCs [10].
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Figure 1. Association of carcinomas with insulin resistance depend on the presence or absence of 0SCC and HCV infection. (A) Fasting serum insulin

levels and (B) HOMA-IR values.

In the present study, the incidence of MPCs in patients with
OSCC was 35% (21/60 patients) during 2914.6+1536.7 days
of follow-up. The incidence of anti-HCV positivity was 26.7%
(16/60 patients). The incidence of MPCs in an OSCC pa-
tient that was HCV-infected was significantly higher than
in one that was not infected (62.5% vs 25%, p<0.01). HCC
was the most common form of HCV-infected MPCs, and gas-
tric cancer was the most common form of non-HCV-infect-
ed MPCs. These findings suggest a strong association be-
tween HCV infection and OSCC. The incidence of MPSc
with the exclusion of 5 HCC in an OSCC patient that was
HCV-infected was also higher than in one that was not in-
fected (45.1% vs 26%). The affected carcinomas in extra-
hepatic organs of OSCC patients with HCV infection were:
2 colons, 1 lung, 1 thyroid, and 1 bone marrow (leukemia).
Even excluding HCC, HCV-infected patients were at a high
risk of developing extrahepatic MPCs.

Multivariate analysis demonstrated that stages of OSCC, be-

ing anti-HCV positive, and being over 70 years old increased .
the risk that patients with OSCC would develop MPCs. In -

OSCC patients who are HCV-infected, it is important to clin-
ically examine the liver other than the oral cavity and gas-
trointestinal regions.

HCYV infection induces not only chronic liver disease but
also extrahepatic manifestations. Indeed, we experienced
and reported five head and neck SCC among HCV-infected
patients: (i) the patient who developed buccal mucosa can-
cer after IFN therapy for chronic hepatitis C [19], (ii) the
patient who had simultaneous double primary cancers, in-
cluding tongue cancer and HCV-related HCC [20], (iii)
the patient who developed tongue cancer during the treat-
ment of HCV-related liver disease [20], (iv) the patient with
chronic hepatitis C, who developed worsening of lichen pla-
nus lesions during treatment with IFN plus ribavirin [21]
and subsequently developed larynx cancer, and (v) the pa-
tient who developed tongue cancer during treatment for
chronic hepatitis C [22].

Itis presumed that between 1 and 2 million Japanese peo-
ple are chronically infected with HCV. Because many such
people are unaware that they are infected, carriers may de-
velop liver cirrhosis and HCC, and this poses a serious prob-
lem. HCV-related HCC has increased and is now the cause

of a majority of cases in Japan. Thus, the increased rates of
death due to primary liver cancer in Japan appear to reflect
the increase in numbers of HCV-related HCC [5]. IFN ther-
apy, an antiviral agent, contributes to the prevention of oc-
currence of HCC and to improvement in long-term progno-
sis [23,24]. HCV-infected OSCC patients should also receive
medical treatment to inhibit development of HCC, especial-
ly in Japan where the average life expectancy has increased
vear after year. In 2006, the life expectancies at birth were
79.0 years for males and 85.8 for females (Abridged Life
Table, Ministry of Health, Labour and Welfare). Meanwhile,
in patients with HCV infection, it is important to clinically
examine organs other than the liver.

Satoh et al reported autopsy cases collected from the Annual
of the Pathological Autopsy Cases in Japan, which is issued
by the Japanese Society of Pathology for the past five years
1997-2001 [4]. A total of 134,997 cases had autopsies in
Japan over five years. Of these, 321 were tongue cancer.
The incidence of MPCs, affecting both the tongue and
other organs, was reported to be 35.2% (113/321). In cas-
es of double cancers including tongue cancer, commonly
occurring cancers were reported to be lung, liver, esoph-
agus, and thyroid. We think that there is a strong relation
between OSCC and HCV infection, as can be seen from the
fact that the second most common MPCs with tongue can-
cer, according to the results of autopsies, is liver cancer (re-
ported by Satoh et al).

Several studies and our previous reports suggest that HCV
infection antedates insulin resistance [25,26]. We showed
molecular mechanisms for HCV core-induced insulin resis-
tance [26]. Meanwhile, in a large population-based cohort
study, Park et al. reported that among male cancer survi-
vors, prediagnosis smoking, alcohol consumption, obesity,
and insulin resistance (all risk factors for cancer develop-
ment) affected cancer prognosis [27]. Previous studies in
breast, prostate, and colorectal cancers demonstrated that
insulin resistance can influence outcomes through system-
ic consequences of hyperinsulinemia [28-30]. Insulin re-
ceptors are overexpressed in those cancer tissues, so high
insulin levels could promote the selective growth advan-
tage of cancer cells [28-30]. We conclude that HCV infec-
tion induces insulin resistance and may cause lichen pla-
nus, a precancerous lesion [12,13]. In the present study,

- CR458

— 468 —



Med Sci Monit, 2009; 15(9): CR453-459

Nagao Y et al - HCV and multiple primary carcinomas

the MPC patients who were HCV-infected had hyperinsu-
linemia. Insulin resistance may be involved in the develop-
ment of MPCs in patients with HCV infection, although the
mechanisms are unclear.

CONCLUSIONS

We demonstrated a high incidence of MPCs in HCV-infected
OSCC patients. Risk factors for MPCs developing in OSCC
patients are high stage of primary cancer, HCV infection,
and older age. Our study emphasizes the importance of pe-
riodic examination of the oral cavity among patients with
HCV infection. Success in the detection and treatment of
MPCs at early stages requires close cooperation between
different medical specialists.
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