A3o1o1eday jo L1208 uedef 241, $107 ®

Table 2 Glucose-related characteristics of the study participants by a combination of GGT and ALT

Men (n = 545) Women (n =465)
Both-low ALT-high GGT-high Both-high Both-low ALT-high GGT-high Both-high
GGT <34 U/L GCT 234 U/L GGT <20 U/L GGT 220 U/L

ALT <23 U/L  ALT223U/L  ALT<23U/L  ALT 223 U/L ALT<16 U/L ALT216U/L ALT<16UJL  ALT 216 U/L
n 199 75 79 193 164 72 70 159
FPG, mg/dLt 100 (24) 101 (19) 104 (22) 106 (23)** 93 (13) 92 (8) 96 (11) 101 (25)**
HbA1lc, NGSP, %t 5.2 (0.6) 5.2 (0.7) 5.3 (0.6) 5.4 (0.8)* 5.1 (0.5) 5.1 (0.4) 5.1 (0.4) 5.4 (0.8)**
Fasting insulin pU/mL+ 6.7 (5.4) 8.0 (4.9)* 7.4 (3.7) 11.6 (6.0)** 5.6 (2.3) 5.8 (2.6) 6.6 (3.2) 8.0 (4.6)**
HOMA-Bt 112 (39) 113 (42) 102 (33) 101 (44) 76 (41) 76 (38) 76 (36) 101 (160)*
HOMA-IRt 1.5(1.2) 1.8 (1.2) 1.8 (1.3) 2.8 (1.6)** 1.3 (0.6) 1.3 (0.6) 1.6 (0.9) 2.0 (1.4)**
Insulinogenic indext 0.88 (0.91) 1.24 (1.40) 0.70 (1.18) 1.06 (0.97) 1.2(2.2) 1.5 (3.6) 0.8 (1.9) 1.2 (1.5)
OGTT pattern
NGT% 137 (68.8%) 50 (66.7%) 46 (58.2%) 96 (49.7%)** 129 (78.7%) 61 (84.7%) 53 (75.7%) 99 (62.3%)*
IGT# 42 (21.1%) 16 (21.3%) 22 (27.8%) 62 (32.1%)* 32 (19.5%) 9(12.5%) 13 (18.6%) 42 (26.4%)*
DM# 20 (10.1%) 9 (12.0%) 11 (13.9%) 35 (18.1%)* 3 (1.8%) 2 (2.8%) 4 (5.7%) 18 (11.3%)**

Non-parametric procedures were employed for the analysis of background features of the patients in the ALT-high, GGT-high and both-high groups compared with the
both-low group, including the Mann-Whitney U-test or Fisher's exact test. *P < 0.01 vs both-low. **P < 0.001 vs both-low.
tData are mean (standard deviation). $Data are number of subjects (%).
ALT, alanine aminotransferase; DI, disposition index; DM, diabetes mellitus; FPG, fasting plasma glucose; GGT, y-glutamyltransferase; HbAlc; hemoglobin Alc; HDL-C,

high density lipoprotein cholesterol; HOMA-, Homeostasis Model of Assessment - B-cell function; HOMA-IR, Homeostasis Model of Assessment - Insulin Resistance; 1GT,
impaired glucose tolerance; NGT, normal glucose tolerance; NGSP, National Glycohaemoglobin Standardization Program.
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Table 3 Spearman'’s correlation coefficients for the relation-
ship between liver enzymes and glycemic, insulin resistance
and insulin secretion parameters

Men Women

ALT GGT ALT GGT

ALT - 0.548** - 0.510**
GGT 0.548** - 0.510** -

BMI 0.426** 0.410** 0.151* 0.194**
FPG 0.103* 0.237** 0.156* 0.237**
HbAlc 0.041 0.051 0.092* 0.166**
HOMA-B 0.305** 0.109* 0.136** 0.089*
HOMA-IR 0.446** 0.409** 0.259** 0.261**
Insulinogenic index 0.142** 0.023 0.076 -0.074

*P<0.05, ** P<0.001.

ALT, alanine aminotransferase; BMI, body mass index; FPG,
fasting plasma glucose; GGT, gamma-glutamyltransferase;
HbA1c, hemoglobin Alc; HOMA-B, Homeostasis Model of
Assessment - B-cell function; HOMA-IR, Homeostasis Model of
Assessment - Insulin Resistance.

Table 5. Multivariate analysis shows that the IGI of less
than 0.4 in men occurred when a patient had high FPG
of 100 mg/dL or more (odds ratio, 2.48; 95% CI, 1.57-
3.91; P < 0.001) and high HbA1c of 5.7% or more (odds
ratio, 2.83; 95% CI, 1.83-4.37; P<0.001). The IGI of
less than 0.4 in women occurred when the patient had
high FPG of 100 mg/dL or more (odds ratio, 2.70; 95%
CI, 1.61-4.52; P<0.001) and high HbAlc of 5.7% or
more (odds ratio, 2.23; 95% CI, 1.33-3.75; P=0.002).

DISCUSSION

HE IMPACT OF joint association of ALT and GGT
on IR in men and women with normal ranges of

HOMA-IR

Figure 2 Homeostasis Model of Assess-
ment - Insulin Resistance (HOMA-IR)

3 P=0012 P=0.115
™
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AST, ALT and GGT has been described in the present
study. The insulin dynamics, such as IR and IGI, was
evaluated based on the difference of median level of ALT
and GGT. As shown in Table 1, ALT and GGT provided
different values based on sex difference. Thus, we inves-
tigated the data according to the sex separately. The
strengths of the present study are an evaluation of
insulin dynamics in the large numbers of patients
included.

The present study shows several findings with regard
to the relationship between liver enzyme and glycemic
state in Japanese healthy patients. First, FPG and HbAlc
levels were higher in the both-high group than in the
both-low group in both men and women. However,
FPG and HbA1lc levels in the ALT-high or GGT-high
groups was not statistically higher than those in the
both-low group. Second, plasma levels of glucose at
0-180 min after oral glucose loading were higher in the
both-high group than in the both-low group in both
men and women. Third, HOMA-IR in the both-high
group was higher than that in the both-low group
regardless of presence or absence of fatty liver. However,
HOMA-IR in the ALT-high or GGT-high groups was not
higher than that in the both-low group. These results
suggest that combination of ALT and GGT is useful for
evaluating the glucose state and IR compared with ALT
or GGT only in patients with or without fatty liver.
Fourth, the incidence of fatty liver in the both-high
group was higher than that in the both-low group. Thus,
it is probable that fatty liver enhances the liver enzyme
and IR. Finally, the prevalence of IGI of less than 0.4
insulin secretion was not different among the four
groups classified on the basis of median values for ALT
and GGT. This result suggests that combination of ALT

HOMA-IR

based on the difference of liver enzymes
and presence or absence of fatty liver.
O, fatty infiltration (-); B3 fatty infiltra-
tion (+). ALT, alanine aminotransfer-
ase; GGT, y-glutamyltransferase.

No of patients 167 32

Group  Bothlow ALT high GGT high Both high Group

No of patients 157 7 64 38 861 9 116 43
Both low ALT high GGT high Both high

53 26 68125

*P<0.05 vs both low without fatty liver, **P<0.001 vs both low without fatty liver,
P<0.05 vs both low with fatty liver, **P<0.001 vs both low with fatty liver
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Table 4 Predictive factors for elevated level of HOMA-IR

Hepatology Research 2015; 45: 247-258

Variables Univariate analysis Multivariate analysis
Risk ratio (95% CI) P Risk ratio (95% CI) P
Men
Age (years, per 1) 1.01 (0.99-1.02) 0.756
BMI (kg/m?, per 5) 3.60 (2.60-4.98) <0.001 1.57 (1.07-2.41) 0.042
Hypertension (+/-) 2.50 (1.46-4.26) 0.001
AST (IU/L, 223/<23)* 3.31(2.15-5.09) <0.001
ALT (IU/L, 223/<23)* 5.13 (3.30-8.00) <0.001
GGT (IU/L, 234/<34)* 4.88 (3.13-7.60) <0.001
Association of ALT and GGT 3.65(2.72-4.88) <0.001 2.51 (1.68-3.75) <0.001
(both-high/ALT-high or GGT-high/both-low)
FPG (mg/dL, 2100/<100) 5.60 (3.60-8.69) <0.001 5.23 (3.08-8.86) <0.001
HbA1c (NGSP, %, 25.7/<5.7) 2.62 (1.77-3.90) <0.001
Albumin (g/dL, 24.0/<4.0)* 1.26 (0.84-1.88) 0.262
Triglycerides (mg/dL, =105/<105)* 3.67 (2.40-5.62) <0.001
Total-C (mg/dL, 2200/<200)* 1.45 (0.95-2.21) 0.084
HDL-C (mg/dL, >46/<46)* 0.44 (0.29-0.68) <0.001
LDL-C (mg/dL, 2126/<126)* 1.30 (0.85-2.00) 0.229
Uric acid (mg/dL, 25.9/<5.9)* 1.60 (1.07-2.39) 0.022
Platelets (x10*/min’, 221.0/<21.0)* 0.63 (0.43-0.94) 0.022
Fatty liver (+/-) 6.03 (3.92-9.27) <0.001 2.32 (1.33-4.03) 0.003
Ethanol (g/day, 220/<20) 1.38 (0.89-2.81) 0.156
Exercise (MET h/day, 22/<2) 0.31 (0.21-0.47) <0.001
Current smoking (+/-) 0.87 (0.60-1.12) 0.676
Women
Age (years, per 1) 1.02 (0.99-1.05)) 0.092
BMI (kg/m?, per 5) 3.31 (2.20-5.00) <0.001 1.86 (1.11-3.10) 0.018
Hypertension (+/-) 3.15 (1.37-7.26) 0.007
AST (IU/L, 221/<21)* 1.89 (1.04-3.47) 0.037
ALT (IU/L, 216/<16)* 3.67 (2.05-6.53) <0.001
GGT (IU/L, 220/<20)* 3.93 (2.12-7.27) <0.001
Association of ALT and GGT 3.07 (2.05-4.60) <0.001 2.21(1.41-3.44) <0.001
(both-high/ALT-high or GGT-high/both-low)
FPG (mg/dL, 2100/<100) 11.17 (6.05-20.61) <0.001 7.93 (4.11-15.29) <0.001
HbAlc (NGSP, %, >5.7/<5.7) 3.74 (2.15-6.51) <0.001
Albumin (g/dL, 23.9/<3.9)* 1.79 (0.94-3.42) 0.077
Triglycerides (mg/dL, 280/<80)* 2.23 (1.25-3.97) 0.006
Total-C (mg/dL, 2209/<209)* 1.09 (0.63-1.87) 0.267
HDL-C (mg/dL, 261/<61)* 0.34 (0.19-0.60) <0.001
LDL-C (mg/dL, >128/<128) 1.25 (0.72-2.15) 0.432
Uric acid (mg/dL, 24.6/<4.6)* 2.13 (1.19-3.78) <0.001
Platelets (x10%/mm?®, 222.0/<22.0}* 0.58 (0.32-1.03) 0.065
Fatty liver (+/-) 9.51 (5.24-17.24) <0.001 3.80 (1.73-8.32) 0.001
Ethanol (g/day, 220/<20) 1.63 (0.80-3.34) 0.182
Exercise (MET h/day, 22/<2) 0.48 (0.27-0.85) 0.011
Current smoking (+/-) 0.812 (0.37-1.77) 0.584

*These factors were divided into two groups by median value.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; DI, disposition index; Cl, confidence interval;

DM, diabetes mellitus; FPG, fasting plasma glucose; GGT, y-glutamyltransferase; HbAlc; hemoglobin Alc; HDL-C, high density

lipoprotein cholesterol; HOMA-B, Homeostasis Model of Assessment ~ B-cell function; HOMA-IR, Homeostasis Model of Assessment -

Insulin Resistance; 1GT, impaired glucose tolerance; NGT, normal glucose tolerance; NGSP, National Glycohaemoglobin

Standardization Program; Total-C, total cholesterol.
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Table 5 Predictive factors for elevated level of 1GI

Variables Univariate analysis Multivariate analysis
Risk Ratio (95% CI) P Risk Ratio (95% CI) P

Men

Age (years, per 1) 1.03 (1.01-1.05) 0.002

BMI (kg/m?, per 5) 0.85 (0.54-1.20) 0.101

Hypertension (+/-) 1.02 (0.59-1.78) 0.943

AST (IU/L, 223/<23)* 0.72 (0.50-1.04) 0.083

ALT (IU/L, 223/<23)* 0.53 (0.36-0.77) 0.001

GGT (IU/L, 234/<34)* 0.60 (0.41-0.88) 0.008

Association of ALT and GGT 0.91 (0.85-0.97) 0.068

(both-high/ALT-high or GGT-high/both-low)

FPG (mg/dL, 2100/<100) 2.81(1.91-4.14) <0.001 2.48 (1.57—3.91) <0.001

HbAlc (NGSP, %, 25.7/<5.7) 2.62 (1.77-3.90) <0.001 2.83 (1.83-4.37) <0.001

Albumin (g/dL, >4.0/<4.0)* 0.75 (0.33-1.71) 0.478

Triglycerides (mg/dL, 2105/<105)* 0.67 (0.46-0.97) 0.035

Total-C (mg/dL, >200/<200)* 0.84 (0.58-1.22) 0.358

HDL-C (mg/dL, 246/<46)* 1.14 (0.78-1.68) 0.492

LDL-C (mg/dL, 2126/<126)* 0.93 (0.61-1.43) 0.739

Uric acid (mg/dL, 25.9/<5.9)* 0.83 (0.71-0.96) 0.013

Platelets (x10*/mm’, 221.0/<21.0)* 0.79 (0.54-1.15) 0.226

Fatty liver (+/-) 0.78 (0.53-1.15 0.207

Ethanol (g/day, 220/<20) 1.12 (0.74-1.68) 0.599

Exercise (MET h/day, 22/<2) 1.10 (0.76-1.59) 0.625

Current smoking (+/-) 0.98 (0.67-1.42) 0.975
Women

Age (vear, per 1) 1.02 (1.00-1.05) 0.019

BMI (kg/m? per 5) 0.91 (0.68-1.26) 0.914

Hypertension (+/-) 1.41 (0.79-2.77) 0.359

AST (IU/L, 221/<21)* 1.08 (0.69-1.72) 0.724

ALT (IU/L, 216/<16)* 1.03 (0.62-1.66) 0.928

GGT (IU/L, 220/<20)* 1.62 (0.84-2.58) 0.150

Association of ALT and GGT 1.07 (0.97-1.18) 0.128

(both-high/ALT-high or GGT-high/both-low)

FPG (mg/dL, 2100/<100) 3.58 (2.21-5.79) <0.001 2.70 (1.61-4.52) <0.001

HbAlc (NGSP, %, >5.7/<5.7) 3.05 (2.06-4.49) <0.001 2.23 (1.33-3.75) 0.002

Albumin (g/dL, 23.9/<3.9)* 0.92 {0.57-1.50) 0.742

Triglycerides (mg/dL, 280/<80)* 0.84 (0.54-1.34) 0.474

Total-C (mg/dL, 2209/<209 }* 0.99 (0.63-1.57) 0.986

HDL-C (mg/dL, 261/<61)* 0.82 (0.52-1.30) 0.393

LDL-C (mg/dL, 2128/<128)* 0.81 (0.50-1.29) 0.369

Uric acid (mg/dL, 4.6/<4.6)* 1.12 (0.70-1.76) 0.652

Platelets (x10*/mm?, 222.0/<22.0)* 0.87 (0.55-1.39) 0.569

Fatty liver (+/-) 1.64 (0.92-2.95)) 0.096

Ethanol (g/day, 220/<20) 0.70 (0.33-1.48) 0.352

Exercise (MET h/day, >2/<2) 0.81 (0.58-1.15) 0.240

Current smoking (+/-) 1.43 (0.80-2.59) 0.229

*These factors were divided into two groups by median value.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; DI, disposition index; Cl, confidence interval;

DM, diabetes mellitus; FPG, fasting plasma glucose; GGT, y-glutamyltransferase; HbAlc; hemoglobin Alc; HDL-C, high density

lipoprotein cholesterol; HOMA-B, Homeostasis Model of Assessment - B-cell function; HOMA-IR, Homeostasis Model of Assessment —

Insulin Resistance; 1GT, impaired glucose tolerance; NGT, normal glucose tolerance; NGSP, National Glycohaemoglobin

Standardization Program; Total-C, total cholesterol.
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and GGT is ineffective for evaluating the insulin secre-
tion insufficiency. Taken together, men with ALT of
23 1U/L or more and GGT of 34 IU/L or more, or
women with ALT of 16 IU/L or more and GGT of
20 IU/L or more, tend to have IR and fatty liver. These
results suggest that the combination of ALT and GGT is
useful for the detection of IR, glucose tolerance and the
presence of fatty liver. Even when the liver enzymes of
ALT and GGT are within normal limits, the subjects with
liver enzymes of median values or higher should be
regularly checked for preventing the onset of T2DM,
fatty liver or metabolic disease in future.

It has been reported that aminotransferase and GGT
levels independently predict T2DM,*-*! metabolic syn-
drome®** and cerebrovascular disease.”” These markers
have been shown to be associated with indirect mea-
surements of IR including fasting insulin levels and
HOMA-IR.* In the present study, our data suggest that
the joint association of ALT and GGT could be useful for
predicting IR compared to ALT or GGT only.

Although the role of higher ALT levels for the risk of
T2DM is not clear, the following possible mechanism
have been reported: (i) ALT level may be a marker of
visceral fat deposits in the liver and thus reflect the status
of metabolic fatty liver disease and IR;*-¢ and (ii) ALT
level is correlated with subclinical systemic inflamma-
tion, increased oxidative stress and higher hepatic
cytokine production, such as C-reactive protein and
tumor necrosis factor-o.. These factors may cause meta-
bolic abnormalities, such as impaired insulin signaling
in the liver and other organs, and increase the risk for
the development of T2DM.>?*” Similarly, the following
possible mechanism of elevated GGT in the pathogen-
esis of T2DM have been reported: (i) GGT is related to
IR by meta-analysis;***° and (ii) GGT is linked with
systemic low-grade inflammation and a sensitive marker
of oxidative stress.’'*? These factors may enhance the
development of T2DM.

The prevalence of T2DM has been increasing dramati-
cally worldwide for the past decades. Various factors
have been reported as risk factors for the development
of T2DM,** and a recent meta-analysis suggested that
GGT may be a better predictor for T2DM than ALT, but
the authors also reported that further studies with
directly determined liver fat content, ALT and GGT are
needed to confirm the association.** Our study results
suggest that the joint association of ALT and GGT is
valuable for evaluating glycemic state compared with
ALT or GGT only. Combining the two liver function
markers would be effective for identifying individuals
experiencing deterioration of glucose tolerance and IR,

© 2014 The Japan Society of Hepatology
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namely, those who are at high risk of the development
of diabetes.

The present study has several limitations. First,
although viral hepatitis was excluded, medication, iron
overload and other causes that we could not exclude in
the present study might have affected the liver enzyme
levels of our participants. Second, most of the patients
did not undergo histological or morphological assess-
ment by peritoneoscopy or liver biopsy. Third, most of
the women were not evaluated for menopausal status
and hormone replacement treatment. In addition, waist
circumference was measured in some individuals before
2007 in our health management center. Thus, waist cir-
cumference was not examined in the present study.
Finally, our cohort contains Japanese subjects only.

In conclusion, combining the two liver function
markers of ALT and GGT would be effective for identi-
fying individuals with deterioration of glucose tolerance
or IR, namely, those who are at high risk of the devel-
opment of diabetes.
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Abstract

Background Small hepatocellular carcinomas (HCC) with poorly differentiated components (PDC) are reportedly
at risk of dissemination and needle tract seeding after percutaneous radiofrequency ablation, although it is the
preferred treatment for HCC < 2 cm because of the low rate of vascular invasion. On the other hand, the clinical
outcomes after hepatectomy for these tumors are still unclear because of their rarity.

Methods A total of 233 cases of solitary HCC < 2 cm were retrospectively reviewed and divided into two groups
according to the presence of PDC: 199 without PDC (NP-HCCs) and 34 with PDC (P-HCCs). The clinicopatho-
logical characteristics and prognosis were compared.

Results A comparison of clinicopathological characteristics showed that the elevation of the tumor markers alpha-
fetoprotein (AFP) (>20 ng/mL) and des-gamma-carboxyprothrombin (DCP) (>40 AU/L) was significantly frequent
in P-HCC:s. The 3- and 5-year recurrence-free survival rates for P-HCCS were 39 and 29 %, respectively, which were
significantly worse than those for NP-HCCs (64 and 50 %, respectively) (p < 0.01). Initial recurrence of P-HCCs
was significantly more frequent, as well as extrahepatic recurrence and advanced recurrence in the early period after
the operation. Recurrences with tumor dissemination were observed in 15 % of P-HCCs and 4 % of NP-HCCs
(p = 0.03).

Conclusion PDC is present in 15 % of HCC < 2 cm and should be suspected when the both tumor markers are
elevated. Moreover, significantly worse post-hepatectomy outcomes such as early advanced recurrence or recurrence
with dissemination should be taken into account if PDC is present even in HCCs < 2 cm.

Introduction

K. Sasaki (B<) - M. Matsuda - Y. Ohkura - M. Hashimoto -
G. Watanabe N Classic hepatocellular carcinoma (HCC) is known to
Department of Digestive Surgery, Hepatopancreatobiliary develop in a multistep fashion. Well-differentiated areas
Surgery Unit, Toranomon Hospital, Tokyo, Japan . X i
e-mail: sasakikazunari1978 @hotmail.com are gradually rep.laced by less yell—dlfferentlated tissue
when the tumor size reaches a diameter of approximately
Y. Kawamura - K. Ikeda - H. Kumada ‘ 2 cm [1, 2]. It is now possible to detect small HCCs
Department of Hepatology, Toranomon Hospital, Tokyo, Japan because of advances in imaging and establishment of
M. Tnoue screening guidelines for patients with a high risk of HCC,
Department of Pathology, Toranomon Hospital, Tokyo, Japan resulting in an increasing number of early HCC that
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undergo treatment [3]. In these situations, surgeons may
encounter cases of resected HCCs of a small size (2 cm or
smaller) that have poorly differentiated components (PDC).
The carcinogenesis process of these tumors deviates
greatly from the well-known multistep development
theory.

The HCCs that have PDCs are reportedly at risk of
dissemination, needle tract tumor seeding, and intrahepatic
dissemination after percutaneous radiofrequency ablation
(RFA). Based on these observations, several reports rec-
ommend hepatectomy rather than RFA for HCCs that
contain PDCs and pre-treatment detection of PDCs in
HCCs has attracted attention [4—6]. However, the influence
of PDCs in small HCCs on outcomes after hepatectomy
and the characteristics of these tumors remain unclear.

The aim of the present study was to examine the clini-
copathological characteristics of small HCCs < 2 cm with
PDC, and to determine whether the outcome of hepatec-
tomy is influenced by the histologic grade in small
HCCs < 2 cm.

Methods
Patients

A total of 649 cases that underwent primary curative
hepatectomy for HCC (RO or R1 resection) between 1994
and 2012 were retrospectively reviewed. Of the 649 cases,
246 had solitary tumors <2 cm in size and were examined
in detail. Cases with solitary tumors were chosen to enable
accurate assessment of the influence of histologic grade on
operative outcomes. Ten cases with an uncertain histologic
grade due to total necrosis secondary to preoperative
transcatheter chemoembolization were excluded, as well as
three cases with unclear outcomes 1 year after primary
resection. Thus, 233 cases of solitary HCC < 2 cm were
analyzed in this study, which were followed up until death
or December 2013. The clinicopathological characteristics
of these cases are shown in Table 1, including the number
and size of tumors, width of the surgical margin, and
presence of liver cirrhosis.

Table 1 Comparison of clinicopathological characteristics between differentiation grades

Differentiation grade® Non-poorly Poorly N = 34 Non-poorly
versus poorly
Well N = 54 Moderately N = 145
(a) Patient-related factors
Male sex % (yes/no) 72 (39/15) 75 (109/36) 79 Q7IT) 0.67
Age > 60 years % (yes/no) 67 (36/18) 48 (70/75) 53 (18/16) 1.00
HBYV infection positive % (yes/no) 22 (12/42) 36 (52/93) 29 (10/24) 0.84
HCV infection positive % (yes/no) 70 (38/16) 57 (82/63) 62 (21/13) 1.00
(b) Background liver-related factors
Platelet count <10° (uL) % (yes/no) 46 (25/29) 34 (49/96) 35 (12/22) 1.00
Child-Pugh grade B % (yes/no) 22 (12/42) 8 (12/133) 12 (4/30) 1.00
Liver cirrhosis % (yes/no) 70 (38/16) 66 (95/50) 79 (2717) 0.17
(c) Pre-operative tumor markers
AFP > 100 ng/mL % (yes/no) 11 (6/48) 20 (29/116) 26 (9/25) 0.24
DCP > 100 AU/L %" (yes/no) 2 (1/51) 12 (17/123) 15 (5/28) 0.35
Elevation of both tumor markers™® (yes/no) 4 (2/50) 10 (14/126) 27 (9/24) <0.01
(d) Operative factors
Anatomical resection % (yes/no) 5 (2/52) 17 (24/121) 24 (8/26) 0.12
Surgical margin >5 mm % (yes/no) 46 (25/29) 54 (78/67) 47 (16/18) 0.71
(e) Tumor-related factors
Non-boundary macroscopic appearance % (yes/no) 22 (12/42) 39 (56/89) 47 (16/18) 0.18
Capsule formation % (yes/no) 37 (20/34) 72 (104/41) 71 (24/10) 0.44
Microscopic vascular invasion % (yes/no) 9 (5/49) 18 (26/119) 24 (8/26) 0.32

HBYV hepatitis B virus, HCV hepatitis C virus, AFP alpha-fetoprotein, DCP des-gamma-carboxyprothrombin

2 Differentiation grade was determined by the differentiation component with the worst grade in the entire specimen

> DCP was not measured in six patients

¢ Concurrent elevation of alpha-fetoprotein (>20 ng/mL) and des-gamma-carboxyprothrombin (>40 AU/L)
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Treatment selection

The indications for hepatectomy were basically compatible
with the recommendations of the Consensus-Based Clinical
Practice Manual proposed by the Japan Society of Hepa-
tology [7]. In our institution, local ablation such as RFA is
generally recommended for solitary HCCs < 2 cm. Local
ablation treatments as curative treatment had been indi-
cated in 352 cases of HCCs < 2 cm during the study
period. Hepatectomy was indicated for cases with pre-
served liver function with the HCC located peripherally, in
the subphrenic space, or near major vasculature. Anatom-
ical resection (AR) was defined as resection of liver seg-
ments according to the territories supplied by the portal
vein. AR was performed for tumors located centrally or
close to major vessels if appropriate, while limited non-AR
was preferred for tumors located peripherally or if extra-
hepatic growths were present. In addition, AR was indi-
cated for tumors with a high risk of spread such as those
with “a heterogeneous enhancement pattern with irregular
ring-like structures” on three-phase-enhanced CT, and high
tumor marker levels, regardless of tumor size [8]. The
width of the surgical margin was principally 5 mm because
previous studies showed that small tumors seldom have
microsatellite lesions greater than 5 mm [9-11]. None of
the patients received liver transplantation for HCC < 2 cm
during the study period.

Histopathologic examination and definition of clinical
variables

Two experienced pathologists examined the resected
specimens. Variables were defined according to “the
general rule for the clinical and pathological study of
primary liver cancer” determined by the Liver Cancer
Study Group of Japan, and the pathological classification
system of the World Health Organization [12, 13]. PDC
was defined according to the aforementioned pathological
guidelines, as follows: “PDC proliferate in a solid pattern
without distinct sinusoid-like blood spaces, and only slit-
like blood vessels are observed in large tumor nests.
Neoplastic cells show an increased nuclear/cytoplasmic
ratio and frequent pleomorphism, including bizarre giant
cells” [13]. Only four patients had micrometastases
around the main tumor.

The macroscopic appearance of the HCC was divided
into two groups based on the classification of the afore-
mentioned guidelines: boundary type, which included the
vaguely nodular and single nodular type, and non-boundary
type, which included the single nodular with extranodular
growth, the confluent multinodular, and the invasive type.
Elevated levels of both tumor markers meant concurrent
elevation of AFP > 20 ng/mL and DCP > 40 AU/L).

@ Springer

Postoperative follow-up and definition of recurrence
pattern

Patients were followed up monthly while tumor markers
were measured every month, ultrasonography was per-
formed every 3 months, and dynamic CT or MRI was
performed every 6 months for the first 2 years after the
operation. After 2 years, the follow-up period was deter-
mined according to the likelihood of recurrence, but the
imaging schedule remained principally the same. Addi-
tional imaging studies were performed if recurrence was
suspected. Dynamic CT/MRI and/or CT angiography were
used to determine the presence of multiple recurrent
tumors. CT, MRI, and scintigraphy were used to detect
extrahepatic recurrence. The site and pattern of the initial
recurrence were defined as follows: (1) solitary recurrence;
(2) oligonodular (two or three tumor nodules) recurrence;
(3) recurrence with four or more lesions; and (4) recurrence
at an extrahepatic site regardless of concurrent intrahepatic
recurrence. In this study, “advanced recurrence” was
defined as recurrence with four or more lesions and/or
extrahepatic recurrence. Neither recurrence with macro-
scopic vascular invasion nor concurrent intra- and extra-
hepatic recurrence were observed in our study population.

Design

Of the total of 233 patients with HCC, 54 had well-dif-
ferentiated HCC, 145 had moderately differentiated HCC,
and 34 had poorly differentiated HCC (P-HCC). The 199
HCC patients without PDC were grouped together as cases
of non-poorly differentiated HCC (NP-HCC). A retro-
spective comparison of variables in the NP-HCC and
P-HCC groups were performed (Table 1), as well as pat-
tern of recurrence, second treatments after initial recur-
rence, and cumulative recurrence-free survival rate.
Subgroup analyses were conducted to investigate the
influence of the surgical approach, including AR and
resection margin width (=5 mm or <5 mm), on the
recurrence-free survival of patients with small P-HCC.

Statistical analysis and ethical considerations

The data were analyzed with SPSS software ver. 21 (IBM
SPSS, Chicago, IL, USA). All variables were categorized
and their values were expressed as percentages. The %> or
Fisher’s exact test was used to compare categorical vari-
ables between two groups, as appropriate. Cumulative
overall survival and recurrence-free survival were deter-
mined using the Kaplan—-Meier method. Differences
between curves were assessed using the generalized Wil-
coxon test. Multivariate analysis with Cox stepwise
regression was used to investigate independent predictors
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of prognosis. In multivariate analyses, all factors included
in Table 1 and the presence of PDC were entered into the
analyses. A p value of <0.05 was considered statistically
significant.

The study protocol was approved by the Human Ethics
Review Committee of Toranomon Hospital.

Results

Of the 233 patients, 175 were men and 58 were women.
The median age at the time of hepatectomy was 61 years
(range 35-79 years). The median tumor size was 16 mm
(range 6-20 mm). There were two cases (0.9 %) of in-
hospital mortality related to hepatectomy. A total of 132
patients (57 %) had recurrence and 79 patients died during
the follow-up period. The median follow-up period for
survivors was 69.0 months (range 5.1-239.6 months).

Clinicopathological characteristics of HCC < 2 em
with PDC

The clinicopathological characteristics of tumors in each
differentiation grade are shown in Table 1. Results showed
that poor histologic differentiation was associated with an
increased likelihood of elevated tumor markers, non-
boundary macroscopic tumor appearance, and microscopic
vascular invasion. Comparison of the NP-HCC and P-HCC
groups revealed that concurrent elevation of the two tumor
markers was the only significant difference between the
two groups.

Recurrence patterns and second treatment according
to the presence of PDC

Compared with NP-HCCs, P-HCCs were more likely to
recur, extrahepatic recurrence was more common, and
advanced recurrence in the early period after operation was
more likely (Table 2). In cases of recurrence of P-HCC,
four cases of advanced recurrence were of the disseminated
type, and one case of extrahepatic recurrence had perito-
neal dissemination (5/34, 15 %), on the other hand,
recurrence with dissemination was seen in only eight cases
of NP-HCCs (8/199, 4 %) (p = 0.03). The second treat-
ments for initial recurrence are also shown in Table 2.
TACE was significantly more frequent in the poorly dif-
ferentiated group than in the non-poorly differentiated
group. None of the patients received salvage liver trans-
plantation for initial recurrence.

Table 2 Comparison of recurrence patterns and second treatment
based on the presence of poorly differentiated component

Non-poorly Poorly  Non-poorly

- N = 34 versus
Well Moderately poorly
N=>54 N =145

Overall recurrence 26 (48) 80 (55) 26 (76) 0.01
(%)

Initial recurrence pattern (%)

Solitary 23 (43) 52 (36) 13 (38) 1.00
Oligonodular 1(2) 15 (10) 39 1.00
Four or more 2 (4) 13 (9) 6 (18) 0.10
Extrahepatic 0 (0) 0 (0) 4(12) <0.01

Initial recurrence pattern and time to recurrence (%)

Recurrence 4(7) 18 (12) 8 (24) 0.06
within 1 year

Recurrence 12 (22) 37 (26) 1338 0.14
within 2 years

Advanced 0 (0) 43 8 (24) <0.01
recurrence
within 1 year®

Advanced 0 (0) 10 (7) 8 (24) <0.01
recurrence
within 2 years”

The second treatment after initial recurrence (%)
Hepatectomy 50 214 5(15) 1.00
RFA 15 (28) 27 (19) 6 (18)  0.66
TACE 50) 292 12 (35) 0.02
Others 1(2) 3(2) 2(6) 021

% Advanced recurrence was defined as recurrence with four or more
lesions and/or extrahepatic recurrence

Comparison of prognosis based on the presence of PDC

The 5-year recurrence-free survival rate of all patients was
47 %. The recurrence-free survival curves for both groups
are shown in Fig. 1. The 3-, 5-, and 10-year recurrence-free
survival rates for NP-HCCs were 64, 50, and 32 %
respectively, while those for P-HCCS were 39, 29, and
15 % respectively. The recurrence-free survival rates for
P-HCC were significantly worse than those for NP-HCCs
(p < 0.01).

Subgroup analyses were performed after stratifying each
treatment approach by the presence of PDC (Fig. 2). In
P-HCCs, AR resulted in a significantly lower recurrence
rate compared to NAR (p = 0.04), although no significant
difference was observed for NP-HCCs (p = 0.73). Addi-
tionally, in the analyses of resection margin width, a wider
resection margin did not significantly reduce the recurrence
rate compared with a narrower resection margin, regardless
of the presence of PDC (p = 0.32, p = 0.96, respectively)
(Fig. 3).

@ Springer
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regarding the predictor of recurrence are shown in Table 3.
In the univariate analysis, non-hepatitis B infection, hepa-
titis C infection, low serum platelet count, Child-Pugh
grade B, high AFP level, the presence of PDC, and
microscopic vascular invasion were significant predictors
~ of recurrence. In the multivariate analysis, male sex, non-
hepatitis B infection, low serum platelet count, high AFP
level, and the presence of PDC were independent predic-
tors of recurrence (Table 3). Both AR and wide resection
margin were not independent predictors of recurrence.

@ Springer

The existence of small HCCs with PDC has been recog-
nized and their treatment has recently increased. However,
little is known about the characteristics of these tumors
because small tumors with PDC were considered to be a
rare entity until recently. Additionally, these small HCC
were considered as good candidates for ablation therapy
and their pathological differentiation characteristics were
not examined. In previous large-scale studies on hepatec-
tomy for solitary HCC < 2 cm, 6-23 % of patients had
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PDC, which were compatible with our result [14-17]. Even
if hepatectomy was the treatment of choice rather than
ablation for HCCs with suspected invasive characteristics,
the prevalence of small P-HCCs would not be so rare. The
carcinogenesis process of small HCCs containing PDC
appears to differ from the well-known multistep develop-
ment theory of HCC. Further investigation into this entity
from the perspective of molecular biology and genetics
may enable a better understanding of the developmental
process of HCC.

Current therapy guidelines do not recommend RFA for
P-HCCs because of the poor outcome and the possibility of
tumor seeding, moreover, P-HCCs has been considered tobe a
contraindication for liver transplantation in some institutions
because of post-transplant recurrence and poor survival [18—
20]. Therefore, the importance of preoperative detection of
PDC in small HCCs has been increasingly emphasized, and
recent advances in imaging modalities have made detection
possible. The current study showed that elevation of both
tumor markers in cases of very small solitary HCCs may be a
useful preoperative predictor of the presence of PDC. Using
the elevation of tumor markers to predict the presence of PDC
is advantageous, especially for HCCs < 2 cm, because
imaging evaluation of small tumors remains inadequate.

The current study showed that the postoperative out-
comes of P-HCCs were worse than those of NP-HCC.
Univariate and multivariate analyses showed that the pre-
sence of PDC was a poor predictor of recurrence, and
tumor recurrence with dissemination was observed in 15 %
(5/34) of HCCs with PDC. Considering those postoperative

Table 3 The results of univariate and multivariate analysis regarding
recurrence

Univariate Multivariate

P p HR 95 %CI

Male sex 0.12 <0.01 226 1.40-3.63
Age >60 years 0.48
HBYV infection positive <0.01 <0.01 045 0.30-0.68
HCV infection positive <0.01
Platelet count <10% (pL) <0.01 002 211 1.47-3.04
Child-Pugh grade B 0.04
Liver cirrhosis 0.46
AFP > 100 ng/mL 0.02 <0.01 192 1.23-3.00
DCP > 100 AU/L® 0.78
Elevation of both tumor 0.21

markers™®
Anatomical resection 0.34
Surgical margin >5 mm 0.50
The presence of PDC <0.01 <0.01 1.99 125-3.16
Non-boundary macroscopic 0.23

appearance)
Capsule formation 0.28
Microscopic vascular 0.02

invasion

HBYV hepatitis B virus, HCV hepatitis C virus, AFP alpha-fetoprotein,
DCP des-gamma-carboxyprothrombin

 Differentiation grade was determined by the differentiation com-
ponent with the worst grade in the entire specimen

> DCP was not measured in six patients

¢ Concurrent elevation of alpha-fetoprotein (>20 ng/mL) and des-
gamma-carboxyprothrombin (>40 AU/L)

@ Springer



1140

World J Surg (2015) 39:1134-1141

outcomes, a refinement in the operative strategy for small
HCCs with preoperative suspicion of PDC should be dis-
cussed. Our subgroup analyses indicated an interesting
result, although the statistical validity was insufficient
because the number of patients was too small and those
results were speculative. The clinical impact of AR for
HCC remains controversial, although various studies have
shown a firm clinical benefit of AR [21-23]. Considering
that a wider surgical margin did not improve postoperative
recurrence, eradication of the primary tumor in addition to
any micrometastases or microsatellite lesions along the
portal tributaries, which are undetectable by light micros-
copy, may play a role in preventing recurrence caused by
PDC. We speculate that performing AR regardless of the
fumor size in cases with preoperatively suspected PDC
might improve their poor outcomes. However, a large,
prospective, randomized controlled study involving multi-
ple institutes is necessary to determine the clinical benefit
of AR in the treatment of small HCCs with PDC.

The poor outcome of hepatectomy for solitary
HCCs < 2 cm remains controversial. The results of pre-
vious three large-scale studies of hepatectomy for solitary
HCC < 2 cm are summarized in Table 4 [14-17]. One
Western multicenter study showed that the presence of

PDC was predictive of early recurrence but not recur-
rence-free survival. One study showed that the presence of
microscopic vascular invasion was a predictor of recur-
rence but not of survival in univariate analysis, and
another study showed that none of the tumor-related
factors including the presence of PDC were associated
with long-term survival. Although these studies did not
focus on tumor differentiation grade, there was no con-
sensus on the impact of PDC in HCC < 2 cm. Differ-
ences in study outcomes are likely to be due to
heterogeneity in etiology, liver function, and treatment
selection. Another possible cause is the subjective evalu-
ation of tumor differentiation grade, which is a limitation
of our study. Currently, there is no standard, objective
assessment of the presence of PDC. As a result, the his-
tological grade is inconsistent between institutions. Sev-
eral studies have demonstrated an association between
tumor differentiation grade and protein or cytokine
expression [24, 25]. Novel methods to assess tumor dif-
ferentiation based on these studies are attractive; however,
they are not yet fully established or tested in the clinical
setting. Our concern about inter-institute uniformity would
be resolved by establishing a simple and objective histo-
logical grading system.

Table 4 Summary of large-scale studies on hepatectomy for solitary HCC < 2 cm

Authors N Study Etiology LC (%) P-HCC MVI(%) SL  Main results regarding postoperative
period (%) prognosis
Midorikawa et al. 248  1982-2011 NA 52 6 21 NA  None of P-HCC, MVI, and SL were not
2013 predictor of survival in multivariate
analysis
Yamashita et al. 149 1990-2009 HepB 13 % 55 24 29 3 MVI was a predictor of recurrence in
2012 Hep C 80 % univariate analysis
Others NA No multivariate analysis was performed
Roayaie et al. 132 1995-2010 HepB37% 67 16 27 12 SL and LC were poor predictors of
2013 Hep C 52 % recurrence in multivariate analysis
Others 11 % SL and low serum platelet were poor
predictors of survival
P-HCC was a predictor of recurrence
within 2 years
Shindoh et al. 155 1981-2011 HepB 37 % 60 18 26 NA  MVI was not a poor predictor of survival
2013 Hep C 38 % No multivariate analysis was performed
Others NA
Sasaki et al. 233 1993-2012 HepB32% 69 15 17 2 P-HCC was a poor predictor of recurrence
2013 Hep C 59 % in multivariate analysis

Others 9 %

Extrahepatic recurrence was significantly
frequent in P-HCC

Early advanced recurrence was
significantly frequent in P-HCC

15 % of P-HCC had recurrence with
dissemination even after hepatectomy

LC liver cirrhosis, P-HCC hepatocellular carcinoma with poorly differentiated component, MVI positive for microscopic vascular invasion,
SL presence of satellite lesion, Hep B positive for hepatitis B surface antigen, Hep C positive for hepatitis C antibody, NA not available
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The current study is the first study that examined the
influence of poor histological differentiation grade in
HCCs < 2 cm, although it was a retrospective study with a
relatively small sample size from a single center. A mul-
ticenter large-scale study is needed to confirm our finding.
Moreover, our study did analyze the influence of liver
cirrhosis because of the small number of patients. We have
to analyze again after splitting the patients into cirrhotic
and non-cirrhotic groups in the future to confirm our
findings.

In conclusion, our result indicated that the presence of
PDC should be considered in cases of small solitary
HCCs < 2 cm with an elevation of both tumor markers.
Moreover, significantly worse post-hepatectomy outcomes
such as early advanced recurrence or recurrence with dis-
semination should be taken into account if PDC is present
even in HCCs < 2 cm.
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TWA)EEN TS L LTGPT
(ALT) MBI EA Sz 19894812 A12idB
TIRF4e ™ 4 )V A (hepatitis B virus: HBV) 2 7 ¥t
K (HBe $ifR) #eds, CRIFF4 A W A (hepatitis
C virus: HCV) FURMRAEAEA 2, 1999 4E 10
BIZIZHBY, HCVB LU MNauEREY A WV
Z (human immunodeficiency virus: HIV) % %t
S L L EBRBIERE (nucleic acid amplifica-
tion testing: NAT) 28 A 37z, 7z, 20144
8 A S AR X 5 NAT 28 A L, i
BIMEOREMITFEEICH ELTWS,
AFTIE, NATEARPOLHEICESLET
DAY ) —= v PREOBNR, WmEITRS4s
R S W EIFR T 4 VAT Bk
WTHR 5.

RGY—Z L TREOTE

PRI & AU 72 ML O R GIE MIF A AL, M
FIMFFNIRTE, HBV &M (HBsHiE, HBs
itk HBcHufk), HCVHUE, HIV-1/28uF, &

N THIB B M%7 A v R 18I (human T cell lew-
kemia virus type 1: HTLV-1)#tfk, & boSR
74 VABIOBURMAEZ NS & LT, 20074
T CRBEECI VT Tz, BEERIEIEH
BARDA 27 ) —= v ZICHE LTV A KHE, %8
HRBEERIEON LN &G, HEDOR
L L TRESE LY H W REOFRECHED
SEHEERVD R E, RERER LOWESH
BHeshtw, ZoBBECHDT 520K
1k - REOFMAE L BEN Y — VHED—H
DEAEHFEMAL & 7z BB IRA R % 1995 12
AL, FOGWAVY FEBEEHETELR
— L CHREREDON EEZ o7z 2008 4551k
b SRR RN %2 B (chemiluminescence
enzyme immunoassay: CLEIA) IZ X % HERAE
EEAL, MEEESPHRERROZBIEN L
" EMoTWA,

NAT A 24413 B B % R Hh 4% oo LB o
ORED S, MIFEFRBRI AR 500 &% 7
— ) LT PCR % (polymerase chain reaction) iZ
LY NAT 2470 CTwiz. REHEEOmE LA

B BRI A 0 A2, 32000 4F 2 A
MBS0 T — I, EBIZ20044E8 AN BT
AR T =~k T =L &AL, T4
VADOMBBRELR N ESE M, i
RO AR AFERR, Mo, FriEauRmiE
(fresh frozen plasma: FFP) DR IRE (6 4 A
M) 7 & & oMFERRIC L Y Wi R 0% 4
PEITRIBAOICE O b7z, 2008 4 8 BICIA R
A S BEE - Ml F T% BE)TIT ) SR
D NATHRE - NATHSE~NERHE 2 ), RAEL
HHT LR D 200 L2 5 850 uL~ & 4.25
R URHREO R EAK &7z 2014 4E 8
B % 5134 Pk % TMA #: (transcription me-
diated amplification) {2 & ) NAT 47 T\ 5,

MRAE

H AR AR+ 413 2004 4 12 BUK U 72 B
DEMZE»SKD BN/ MEREL G
(A E R LMRRETA ¥4 Y (E
R ERE TR I X o THREARDIEENS
b oAt (R Mg ool Z oot (k) M S
B & ) Bt b A i i AN AR IS BT
AHIERE DTN S O4 (BR) Mg s & #iE S h
7o M EF OB, UBWHIEG SN EE
DREFITRABRELIEL, ThiBEMIC
G BT A L THLH L BREENTWAS,
BRI 22T L, BEOBINKEORARE R
[Fat: | Cdh o 22 BRIME DS, KB OBKILE [
M (Biz) | & o B E, BRILEITEFIE
o TEB LA, BYUELBH ST
Mgt v & —1HERD - BED X H 1T, B
M7 5 OFHIC & 0 i iR S iz i
RGBS E TN ARSI YT 55
EHH A, BFEOERMIME AT E/LET OB
M, BELTHhroBmECTHELZLETD
YA Y Ry BRI S N TREEDH 5 720T
Ho, ¥ WIMEZT-EEOBRINESY —D
— 0SBl L TR L BAD L ST, B
AR (B 20 5 OFIIT X 0 B RHEH A
ENBEELH 5.

WENOBE D REBRE (1996 EIAPLT
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F1 BWMICKBFREERR

)—‘:COL\?OOH_F—&H
R O O Y O )

RTOFEMMED —E 2 W HRA L, FREimik
BIVER 2o BREEER O KN RBER 2 R T 5720
AR LTw5 @ 1EBRE) R IR RER o
IR AW CTERENAT T A VA DK
HMaiTbhs, 74 VARBEOEEIZD LA
b, BEMOBE D FM 2 ERERBRE IR
i, MM ORI % 321 72 BE OB K
BLTWA, BRI NME» 57 4V
ADMEH EN, BERORIES — 7 — )G L
TWBBEICE, MDY 4 IV ADHE AR
HENEREROEELFET 5.

IR RFERR

51122000 4 5 OB R FEE IR =
9. NATEIEETIZ HBV O RGeASE B H 20
B, HCV s 5-7 PR ST wiz $XT

ORI A MR IC NAT A38 A & 17z 2000-02 4413,

HBV j&¥4e34E B 5-8 #1 ¢ HCV DB ER i 2004 48
T CREEE SN D072 2004 4E SHUE L7
R % EH L7272 HBV B3 D 6133841
L, NATEADBER I N TW D> 72HCV
Bged 20054 S SEER T 1HIT ORI
7z T O HCVIEGD 3 B 2 5l R A X
S THBL-EFITH 5. 20104 ITIF 1L ADOHR
I3 SR oAR MM BREH) & FHE ST 2 A0

FBE O RBEYe AR & Nz (BRI 2006 4F).
2008 4 |7 R G RE M F AR AR 7 © TNIZ NAT
DRI - WIRDEMRANLEH SN, B
Eom AR SN b OEEIZ XY i

AIEOREBITIEHIIE T o EZL N,

A%, 2009 £ DI D HBV Wil R GE IR 7-
BHPMERE SN, BPTHILdheho7
ik HBV DNABHIEESE o072 &2k b,
MO BRED B ko722 T, 4%
TREIN T EGBIDMBT R & ozl
HEFEZ TS, 2013412 HCV &HGens 1 BIHE
RENTWAEY, OB BRRATICL Y HH

LTWwWb,

E #lfiF 47 £ )V X (hepatitis E vires: HEV) {2
LA ERAMIFLE, BARESERShTY
T2 VBT - B EGHT HC RIS ERE K 2 A L 72T
TR A SN, BAEZ & BERE TR
THIEA DM X 5 ARG & Flak s v T
Wiz, L LitsE, EMEOD %\ E B IES]
PHRAEFEE D SHE I, 2001 ECEIET
B & 7 B ENBREFASHRE SN2 2w T
EEENTYIROBEICLS 4 ANOZEER
FREZFOHEV &, WHHEFEIN TV
WIC& Eh 5 HEV L S RETFENICA—T
A EEEH E Y, 2002 FEIC XA HEE Tl
M X % Bl an® TN 2013EF
TICEH 13 Pl OBIMEREAFERIN TS, EA
T 4535 Wi 28 (g A Pk o 4R BRI I 2011 48 10
Bl o ThrbThbI-D, WILBGELIFEA
&N K A (M43 540 O GRS A UERER)
WX DHBLTwA, BEEAFRET S, 4
Iy, VAR E R reservoir &5 A NB IR
YIETHAHZ EDVHLNE Y, BYYEERICX
5 NBERYYE I CHE SN, ZPWRED ICETH
LI EREETITONTVA.

T/, KLICEEITNLTWERWAS20104E1C
#im A BUFF 2577 4 )V A (hepatitis A virus: HAV)
BREHFER ENT WA, Z OBEHNIFRIME A5
MBS LR 22, 2EARTEL
ZWEh, EEBEEX Y MEY vy — 1 EEDs
AV BRRAEONE L o lz WIEREBRE
A L7 & & % HAV RNA PSR S iz,
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IH 20P-NAT #20P-NAT
8.0 8.6
AT
HBc ik ik
26 TR NAT ZAS
/ Fil
/M/ - U 5% 07-10
v
2004.8-2008.7 2008.8-2012.8 2012.9-2014.7 2014.8-

44EH 4410 A

4 w4 v B8 @ NAT )

[ ReHeBEAE (8B NAT %)

14117 B

0 74 ¥ Py (ERNAT B)
T REeBEAE (AR NAT %)

2 FHH 7Y ORI HBV BERERIH

FIMFEIXT0OMABECERALR LI LB AR
BETDH o ZIMHOWMMATRAER R,
HAV RNA &k, HAV-IgM #ifkigit, HAV-
IgGYRBE TS - 722, Btk 58 B 12 HAV
RNA #B#E L LTz i b X 02 im#
O HAVIEEEFIHAE L 72 2BV TR
AC—F L7z ZiE 3R e ke
E5FOT, W3 4 AHICIE HAV RNA B
ARERR S /. BRINE - ZIME ORIAE M
R HE AT 2004 FFAZ A4 A B0 F 7z/RRA
DI HAV B4eAs 2014 4E IR E D SHGE S
TWA”,

Fgov2sE

1) BEIFFRV AR

2008 412 HBs HUEMRA AR DB E T (RPHA
#) 5 CLEIAEICER & 4 ), HBs HLRMBA
O &R 100 5 LI LA E L 72, HBs U
ORI B2 HBV RGO Befhk
BB MM T LI LML o7 F7

[IERRA 12 NAT O K EE ) b C HBV e BE A

etk (HBs PR & - HBV DNA B34 HBV %
v b G 25 O HBV DNAMRHEEDZE L <
B o7 2007 4E T HBV BEYeHIE,

ZFDEELEAY 4 ¥ P omikic X 5 By

THholzdh, TNHDOEEIZX D 20104E D
HBV BB CI3 R & 7 o 72BRILE 10 A (&G
FHHNZ 1160 0 5 B 7 ADY HBe PifklG it o gy
AR T 74 Y FyHomnE 3 ADOAT
Hol. BAKRTFHCIRZENTE THBcHE
ABC T A 5 12k T % B i & L CER LT &
7275 Wi X HIZHBV I &V b IEERIME T
DOEIMEELB P hoTELI LD, &

5 BREFEA~OME 2 B L7z B4 iR
FOREE, 201248 B X ) FivE Tl T
& LT LT w72 HBc SR 7 B 1k i i
O % k%, HBc HuRREME D MR O A % fhifs
T3 X9 12% o 72 (HBs #ufE 200mIU/mL 2Lk
%k ).

2008 48 BLET O JH 20 A& 7 — v NAT & 2008 4
VBEDH 20 K7 — )V NAT # Hig§ % &, 4ERH
H7- ) ORGEBEHEIZITIZED S WA, # 20
A7 — U NAT T TIE 5L E A e BA AR i 7
2 & BT H o 72, HBe HUkB M o 6 H
% 1k od T B I BRYEAE MC & B Btz <
70, HBV BE@MEID 20 47—V NAT &k -
A5 NAT B Mg AN & 72 o T 5 (B 2).

EHe MFERE D OF X Ty AND HBV
BEEETIE, 10 2 ¥ — 0 HBV TR
LY FUNRY T —ADBPEBRTH 10—
?D HBV T50 % g d 5 L ME SN TS,
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ZDEHIHEEICHEBDOHBY T BT S
EXMSNTHBY, W HBV EPEF T LM
FINAT I & 2 G EFliER s T
Wh, IS OHERTIX L ELRRIMLE O W IAIER I
MEHF D7 4 VAR, LK D HBV DNA
TIRHET A% ELTRIT AT, ZIME DR
K7 A VA & OBETFHFAEIHER SN TS,
DX R X B RIIBAE ORI 2
BELCHH S LIERETH Y, BYERED
ol BIMEE ED L)L THERT % 2058
BlhoTwad, INRLOEERPS, fER NAT
BAPLED E/ D72 D 0.7-1.0 FloBm HBV &
PG ASFEA T B A REEDRAT L T 5 (R 2).
2) CREFRIAILA

HCV E&H T, e o KM I 2 HCV
RNADSHMH E N EBEIC LA T2 TORR
(pre—ramp up phase) ¥ 1-2 7 HH 5 L vbiL?
FOHBIANVARBEIZBBCEA L CHAETE
IR KSEIRABICIE T A, pre—ramp up phase T
B S - MEEIT & A ERRGEER W b
FUNRVTV—ORBRPEERTRINTBYY,
HCVHARMIRT O 7 4 > ¥ 7 B i385 NAT
WXo TERIZHEBRTELZLEZLNTWS,
2000 4E (2 AH B0 NAT B M@ 1 & 2 i I & 42 51
PHRE SN TWDHHY, BEEO HCV-NAT D&
BIZ# 100 2 ¥ —/mL ¢, BIEH 10 BB E
BHEERAELTWS, Lo T, A%
NAT & A DM HCV Bgidfo TEh & %
LEFEESNTWBD, F 22850 —~D HCV
EREETIZ 20 2 ¥ — D HCV TRYT 5 & 3
BHEINTEYY, WMEEDOY X 7 238 %<
o lzbITTiERw,

3) ERBIFFRIAILZR

2002 4FIZENIMIC & B HEV &S5 A340 & T
#£IKNT2T L EZITT, 20034 4 HH 5 2004
#3 8 F o 1EMIC, ALT 25518 (2001U/L BX
B % o EEOIE MK IC2WT, HEV
RNA, HEV-IgG#iflk, HEV-IgM #ifk0iE%
Eh L7 FoOE, HEVRNAB L UHEV-
IgM PRI H R EET, HEV-1gG ki
b, BEEER, ANCEEYYE EES
MR ok RBIABETEIRTOY—D

—AFEHICERTH o722 L, FEIERELL
PTVEVDONTWABRTFEANRESE o722
EEns, MR RREL LTiBENOE
fkI# M o> HEV RNAME &, FRILFFO M2

THERREL NN—OBRARNOEINZ B L7 .

At T ORFZERY 20 & 7 — ) HEV-NAT T,
200514 4 0 264 77 Bk 1 # 289 $1(0.011 %, 5
218, WHETD» SBEIHEREN, ZDH
BRI AT O PRI AR 70 % & BFE CTHEV
Bl ORER B AR L hola dbiEE
N TOFRREIIHRAES ML TB Y, HBY,
HCV, HIV® NAT & [J##12 2014 4E 8 A5 1%
ERBRAEIC L 5 NAT 217> T b, ZOHZE
B9 HEV-NAT 2 X 9 2006 4£ 3 A DL b i 8
WT O HEV EEIFER I T Zwn,

FIHRAAT D 2006 FFIFRAZ TV, 44,000 BL
1A & 3 %1(0.0068 %) ® HEV RNA 514 253
ENTWwWb, HEVIC & 2 FRIERICHIEE DT
BEZERT L FEALOBETEER -
ERRTH L FOLOMERINLHIMHEV
BHER 1O L) IEMP LIBITH B, EB
Wi EN L SWOBIUERDFE L TWDH DR
EARATH A, T, CEEDSNOHIBNS D
EIEL LR T WE Wb TW A EETE 4
OMENRLRENS L 512%™ HEV-NAT®
ZEEAORIEVEAMNIRLFOTHERIN
TwWa,

Blt, BEEFEHE LT Y DELIIS—REROD
HRENER ETOREZEILT S L L-EREE
BEOF B AR L. CORENG
iR S, ENOHEVEEIERIEIC
WMATHEEZ BN, FIICRNERILRGD )
27 bETTHEEDRS,

FhHIK

201545 AKX H £ CCMHBI NATEARE 10 %
RAAHEE L7278 EARICHRIN S 7z i &
% HBV, HCV B X O°HIV &4 15 b FER S
NTwiwv, LaALads, WEECIERE
DM ZMF ICHEINL /20, X7 ) —=
VIREENNE SHE L THIRLEED Y 22
FERICE 5%, ImLPlic1ae—ar g

4%

]



