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Table 1 Patient characteristics at the starting time of follow upt
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NAFLD group
H 1600
Age {vears) 62.5%£9.5
Gender {iale/female) 1200/400
Body mass index 251x26

Blood pressuire

{systolic, miHg) 132417

{diastolic, mmHg) 76111
Hypertension {+/—) 27971321
Smoking {+/~) 421/1179
AST (TU/L) 29415
ALT (TU/L) 37425
GCT (ILi/L} 73+79
Albumin {g/dL}) 42+03
Triglyceride (mg/dL} 161+ 105
Total cholesterol {mg/dL} 211433
FPG (mg/dL) 104.1 % 10.5
FPG (DM/pre-DM [normal) 208/330/1062
Platelet (x10%/mm?) 221265
AFP (ng/mL) 34+24
Foliow-up period (year) 8.2+3.38

Ei’“ UsOL‘zp P-value
;606
62.6+8.7 4.936
1200/400 1.0600
21.8%£4.0 <0.001
123 % 18 0.972
77x12 0.937
306/1294 0.252
396/1141 0.807
77 %64 <0.001
104 £ 97 <0.001
8397 a.196
41+£04 0.883
99 k51 <0.001
17638 <0.001
95.8+9.3 <0.001
184/276/1140 <0.001
15858 <0.001
10.8x£100 <0.001
8.2+39 0.928

tData are number of patients or mean = standard deviation.

AFP, a-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DM, diabetes mellitus, FPG, fasting plasma glucose;
GGT, gamma-glutamyltransferase; HCV, hepatitis C virus; NAFLD, non-alcoholic fatty liver disease,

NAFLD group and the HCV group in both males and
females.

Predictive factors for the development
of malignancies

The factors associated with the development of malig-
nancies in the NAFLD group and HCV group are shown
in'Tables 4 and 5. In the NAFLD group, multivariate Cox
proportional hazards analysis shows that malignancies
occurred when patients had an age of 270 years
(hazard  ratio  [HR]:2.10;  95%CI=1.38- 3.17;
P < $.001}, current smoking (HR 1 1.64; 95%CI=1.18~
2.27; P=0.003), and elevated glucose fevel {HR: 1.32;
95%CI = 1.08-1.61; P=0.007).

On the other hand in HCV group, multivariate Cox
propord ozzai hazards analysis shows that malignancies
1 was high with statistical significance

had elevated AFP (HR:25Z;
: 1), elevated glucose level

P <0001}, elevated
} 13-2.7G; P=0.010},
95%Cl=1.15-1.97;

P=0.,002), male (HR:1.49; 95%CI=1.16-1.94; P=
0.002), and thrombocytopenia (HR:1.49; 95%CI=
1.14-1.96; P=0.002).

DISCUSSION

VE‘F{? DEVELOPMENT INCIDENCE of malignancies
in elderly patients with NAFLD or HCV has been
described in the present study. The reason for selecting
elderly patients is that development of malignancies in
patients with age of 260 years occur frequently com-
pared with young patients. Thus, it is likely that the
difference between MAFLD and HCV patients tends to
become clear.

The present study shows several findings with regard
to the development of malignancies in elderly Japanese
patients with NAFLD or HCV. First, HCC in the NAFLD
group accounted for approximately 6% of the cause of
malignancies. The four malignancies of the stomach,
colon, pmemte aafi hing a. counted for about 60% in
1 FLD have reported the
According to their repoti,
in a lapanese male popu-
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Figure T Cumulative development rate of malignancies in non-alcoholic hepatic diseases (NAFLD) or hepatitis C virus (HCV)

patients.

lation was observed in the following order in 2005:
gastric cancer 20.4% >colon cancer 16.0% > lung
cancer 15.4% > prostatic cancer 10.9% > HCC 7.4%.
On the other hand, the outbreak of malignancies in a
Japanese female population was observed in the follow-
ing order in 2005: mammary cancer 18.0% > colon

cancer 16.2% > gastric cancer 13.6% > lung cancer
9.3% > uterine cancer 6.8%. The incidence of prostate
cancer in NAFLD was greater than that in a total fapa-
nese population. Renehan et al. showed that body mass
index is connected with prostate carcinogenesis relative
to other umours.” NAFLD patients might tend to have

Table 2 Development rate of each malignancy in the non-alcoholic fatty liver disease {NAFLD) group and the hepatitis C virus

(HCV) groupt

Malignancies MAFLD group

-
oxe

HCV group P

1000 person

1000 person n (%}
years vears
Total 167 (100%) 12.96 395 (100%}) 30.88 <0.601
Hepatocellular 16 {6.0%} 0.78 267 (67.9%} 20.86 <501
Gastric cancer 34 {20.4%; 2.66 28 {7.1%) 219 $5.522
Colon cancer 31 (18.6%) 242 26 (6.6%) 2.03 0.593
Prostate cancer 21 {12.6%) 1.64 3.5%} 1.10 0.308
Lung cancer 17 {10.2%) 133 3.3%)} 1.02 0.583
Malignant lymphoma 1 {0.6%) .68 2.3%; 0.70 6.621
Oither cause 45 {27.5%) 3.5% 7.8%) 2 6.166
6 (3.6%) 0.46 1.8%) 0. 1.000
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Table 3 Development rate of Each Malignancy between the non-alcoholic fatty liver disease (NAFLD} group and the hepatitis C
virus (HCV) group based on the difference of gendert

valignancie Male P ren;?ie P
NAFLD HCV NAFLD HC"J
{n=1200) {n=1200} {n=400) {n=400)
Total 13.96 2417 <0.001 10.31 20.93 <0.001
Hepatocellular cascinoma 0.83 2375 <0.001 0.563 10.83 <0.0061
Gastric cancer 2.91 443 0.571 1.88 1.3 1.000
Colon cancer 2.42 19 0.655 1.88 1.39 1.060
fung cancer 1.33 05 0.676 1.25 (.93 1.000
Malignant lymphoma 0.08 0.63 0.124 0.00 .93 0.577
Prostate cancer 1.64 1.10 0.306
Breast cancer 1.81 1.41 1.000
Other cause 3.59 438 0.604 2.43 1.71 0.577
Unknown origin 0.46 0.52 1.000 0.30 .62 1.000

tData are development rates of each malignancy per 1000 person years. $¥Comparison of new development in each malignancy
between NAFLD group and HCV group based on the difference of gender by log rank test

carcinogenesis of prostate based on obesity. Our results present study, the development rates of HCC and malig-
show that physicians in charge of NAFLD patients nant lymphoma in the HCV group were statistically
should pay attention to the malignancies of stomach, higher than those in the NAFLD group. The high inci-
colon, prostate, and lung in addition to development of dences of HCC and malignant lymphoma have been
HCC. Moreover, aging, hyperglycemia, and smoking reported by many reseachers.”™ 73! Male, hyperglyce-
were dominating factors to enhance the development of mia, elevated AST, hypoalbuminemia, thrombocytope-
malignancies in NAFLD group. nia, and elevated AFP were dominating factors

Second, HCC in the HCV group accounted for about to enhance the development of malignancies in the
two-thirds of the outbreak of malignancies. In the HCV group. Hypoalbuminemia, thrombocytopenia,

Table 4 Predictive factors for malignancies in the non-alcoholic fatty liver disease (INAFLD) group¥

Variables Umvan?te anai ysis \,OXJBgI ession

R ( S% CY] P-value i-m ( 95% \J) P—Vahie

Age (years, 270/<70) 34 (1.60-3.44) <0.001 209 (j 42-3. 07} <0.001
Gender (M/F) 11 {0.76-1. 60'} 0.631

BMI (225/<25) 74 (0.52-1.04) 0.079

Hypertension {~/+} .27 {0.88-1.84) 0.197

Smoking (+/-) 62 (1.18-2.24) 0.003 164 (1.18-2.27} 0.603
AST (1U/1, 234/<34) 03 {0.62-1.70) 0.973

ALT (TU/L, 236/<36) 27 {0.76-2.08) 0.357

'“*”T;EEE’I 2109/<10%) 26 (0.79-2.01} 0.350

Albumin (g/dt, <3.9/23.9) 41 {0.90-2.04} 0.145

Triglyceride (mg/dL, 2150/<150) 20 (0.85-1.69) 0.282

Total cholestercl {m dL, 2220/<220) (0.87-2.23) 0.170

Clucose (I3M/ pre-D r’\/i/ 105-D k) {1.14-1.69) 0.001 1.32 {1.08-1.61) 0.607
Platelet {x10%/mm?® <15/215} {1.02-1.96} 2.03¢

AFP {ng/ml, 210/<10) {0.35-3.48}

+Data are number of patienis or mean + standard deviation.
, o-fetoprotein; ALY, alanine aminctransferase; AST, aspartate aminotransferase; BMI, body mass index; DM, diabetes mellitus, FPG,

fasting plasma glucose; GGT, gamma-glutamyliransferase.
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Table 5 Predictive factors for malignancies in the hepatitis C virus {HCV) groupt

Variables Univariate analysis Cox-regression

‘-IR {9:% Ci} P-value HE 93% Ci) P-vaiue
Age (years, 270/<70) 141 {1.11-1. fS} 0.003
Gender (M/F) 1.78 (1.4692.10) <0.001 1.49 {1.16-1.94) 0.002
BMI (225/<25) 1.85 {0.71-4.55) 0.201
Hypertension [(+/—) 1.20 (1.01-1.44) 0.045
Smoking {+/-} 1.71 {1.43-2.10) <0.601
AST {IU/L, 236/<36) 2.26 {1.73-3.01) <0.001 1.75 (1.13-2.70} 0.010
ALT {(IU/L, 230/<30) 1.69 (1.33-2.16) <0.001
GGT (IU/L, 2109/<109) 1.99 {1.53-2.58} 0.014
Albumin (g/dL, <3.9/23.9) 2.07 (1.65-2.56) <0.061 1.51 {1.15-1.97) 0.002
Triglyceride (mg/dL, 2150/<150) 1.15 (0.56-2.41) 0.789
Total cholesterol (mg/dl, 2220/<220) £.51 {0.19-1.35} G.159
Glucose {DM/pre-DM/non-Di} 1.37 (1.23-1.55} <0.001 1.35 (1.18-1.59) <0.661
Platelet {(x10Ymm?, <15/215) 2.28 (1.81- 2‘92} <0.601 1.49 (1.14-1.96) 0.002
AFP [ng/ml, 210/<10) 3.10 (2.46-4.11) <0.001 2.50 (1.94~3.44) <0.001

TData are number of patients or mean + standard deviation.
AFP, o-fetoprotein; ALT, alanine aminotransferase; AST, aspartate amineotransferase; BMI, body mass index; DM, diabetes mellitus, GGT,

garnma-glutamyltransferase.

and elevated AFP indicate the advanced liver fibrosis: it
is probable that these factors enhance the HCC devel-
opment as reported before.® Our result shows that HCV
positive males with hyperglycemia, hypoalbuminemia,
elevated AST, thrombocytopenia, and elevated AFP
should be carefully checked for HCC.

Third, there were no significant differences in the
development of each malignancy between males and
fernales in the NAFLD group. On the other hand, rare
development of HCC in males was statistically higher
than that of females. However, there are no significant
differences in the development of each malignancy
except for HCC between males and females in the HCV
group. This result suggests that development differences
based on gender except for HCC in HCV group might be
not important.

Cirthotic NASH enhances the liver-related events such
as HCC and liver failure. However, most patients with
NAFLD do not have NASH. According to Japanese
annual health check reports, $-30% of Japanese adul ES
demonstrate evidence of NAFLD by US. Since it i
known that about 10% of individuals with NAFLD have
MNASH, the prevalence of NASH is estimated 1o be 1-3%
of the adult Japanese population.’® In patients with cir-
thotic NASH, HCC and lver failure are the main causes
of morbidity and mortality {5-vear cumulative HCC
development rate 11.3%, 5-year survival raie 75.2%,

respectively}. However, in the present study, most
NAFLD was thought to be non-MASH. Our results

© 2011 The Japan Society of Hepatology

suggest that patients with NAFLD before progression to
NASH should be followed up to closely check the malig-
nancies other than HCC in addition to HCC. On the
other hand, patients with HCV should be followed up to
take care to check liver-related disease containing HCC

The present study was limited that most of the NAFLD
patients were not undergoing histological or morpho-
logical assessment by peritoneoscopy or liver biopsy
before the starting time of follow up owing to their
advanced age on the day of the first consulting or
normal transaminase. Anrother limitation was that there
are several differences in clinical background such as
iiver fibrosis between the NAFLD and HCV groups. This
heterogeneity makes it slightly difficult to interpret the
results of the study. On the other hand, the strengths of
the present study are a long-term follow-up with a large
number of patients included.

Gur results indicate the following: (i} Physicians in
charge of NAFLD patients should pay attention to the
carcinogenesis development of stomach, colon, pros-
tate, and hung containing HCC; and (i) physicians in
charge of HCV patients should closely check for HCC,
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of Type abetes on Risk for Malignancies
inciudes Hepatocellular Carcinoma in
hronic Hepatitis

e

Vasuji ﬁmsa ~ Mariko Kobayashi, ! Fumitaka Suznid,’ W’(}Sﬁlﬂéﬁi Sumkd,! Yusuke Kawamura,’
Norio Almta,’ Masahiro Kobayashi,' Eﬁtﬁmi Sezaki,! Satoshi Saito,’ Tetsu h@m&m Kenji Tkeda,®
Hiromitsy Kumada,” and Teisuro X&hayasﬁzr-

The aim of this retrospective cohort stndy was to assess the cumulative development inci-
denice and predictive factors for malignancies afier the termination of interferon (IFIN)
therapy in Japanese patients for hepatitis C virus (HCV). A total of 4,302 HCV-positive
patients treated with IFN were enrolled. The mean observation period was 8.1 years. The
primary ontcome was the first onset of malignancies. Evaluation was performed using the
Kaplan-Meier method and Cox proportional hazard analysis. A total of 606 patients devel-
oped malignanciess 393 developed hepatocellular carcinoma (HCC) and 213 developed
malignancies other than HCC. The cumulative development rate of HCC was 4.3% at 5
vears, 10.5% at 10 years, and 19.7% at 15 vears. HCC occurred significantly (7 < 0.05)
when the following characteristics were present: advanced histological staging, sustained
virological response not achieved, male sex, advanced age of >50 years, total alcohol
intake of >200 kg, and presence of type 2 diabetes (T2DM). TZDM caused a 1.73-fold
enhancement in HCC development. In patients with T2DM, HCC decreased when
patients had 2 mean hemoglobin Alc (HbAlc) level of <7.0% during follow-up (hazard
ratio, 0.56; 95% confidence interval, 0.33-0.89; P = 0.015). The cumulative development
rate of malignancy other than HCC was 2.4% at 5 years, 5.1% at 10 years, and 9.8% at 15
years. Malignancies other than HCC occuired significandy when patients were of
advanced age of <50 years, smoking index (package per day X year) was > 20, and
T2DM was present. T2ZDM caused a 1.70-fold enhancement in the development of malig-
nancies other than HCC. Conclusion: T2ZDM causes an approximately 1.7-fold enhance-
ment in the development of HCC and malignancies other than HCC in HCV-positive
patients treated with IFN. In T2DM patients, maintaining 2 mean HbAlc level of <7.6%
reduces the development of HCC. (Hersrorocy 2012;000:000-000;

“epatitis C virus (HCV) is one of the more managemem of T2DM patients who are chronically
common causes of chronic liver disease infected with HCVY s one of the most important
worldwide. Chronic hepatitis C is an insidi- issues confronted by physicians. Few studies have
ously progressive ffn‘m of liver disease that relentlessly repor‘a:ci relationships between T2DM and total
but silently progresses o cisr}ﬁovis in 20%-50% of malignancies, including HCC in HCV parients. In

cases over a period of 10-30 yeass. Y2 tn addition, addition, it is not clear whether the stringent control

HCVY is a major risk factor fo: hcyatoceﬂuia' carci- of T2DM is necessary 532 pmwctmv the develop-

noma (HCO).>7 ment of malignancies in HCVY patients. This issue
a‘:ize ofl"r:—:;‘ hand, the prevalence of patients needs to be confirmed véa ong«&tm follow-up of

foent

arge cohort of patis éez—*elog:smg

with type 2 diabetes smellitus (T2DM) is incressing
: . 8 ;
in fmany natons, including Japan” Thus, the

&

alignancy.

i1,

Abbrevintions: CH, chronic bepatitiss CI, confidence ingerval; HbAlg, hemoglobin Ale; HCC, hepay lay carcinpwma; HCY, bepapitis C virus HR bazard
ratte; IFIV, interferon; LC, fiver cirrbosiss SVR, sustained virological vesponse; T2DM, sype 2 ez;;zé’eﬂ” mmellivus; TAL towl alcohol invake.
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With this background in mind, the present study was
initiated to investigate the cumulative incidence and
risk factors of ml’zgw cies, including HCC after pro-
Emng\,c‘ follow-up in HCV patients treats
feron (IF I‘)
IFN and ribavirin. Th studs
are the large numbers of patients included and the
long-term follow-up of patients,

with inter-
therapy of

the current

monotherapy or combination

o]

J‘Cé@ﬁglﬁb 0%

fots

Patlents and Methods

Patienys. The number of patients who we
nosed with chronic HCV infection and ﬁedted
first tme with IFN monotherapy or combination _hen—
apy between September 1990 and March 2009 in the
Department of Heparology, Toranomon Hospital, To-
kyo, Japan, was 7,205. Of these, 4,302 patients met
the following enrollment criteria: (1) no evidence of
malignancies by physical examination, biochemical
tests, abdominal ultrasonography, gastrofiberscope {or
gastrography), or chest X-ray (or computed tomogra-
phy); (2) features of chronic hepatitis or cirrhosis diag-
nosed via laparoscopy and/or liver biopsy within 1
year before the initiation of IFN therapy; (3) positivity
for serumm HCV-RNA before the initiation of IFN
therapy; (4) period of >1 month to <1 year of IFN
therapy; (5) negativity for hepatitis B surface antigens,
antibody to hepatitis B core, or antmitochondrial
antibodies in serum, as determined by radiolmmunocas-
say, enzyme-linked immunosotbent assay, or indirect
immunofluorescence assay; (6) age of >30 years to
<80 years; (7) no underlying systemic disease, such as
systemic lupus erythmarosus or rheumatic arthrids;
and (8) repeated annual examinations during follow-
up. Annual examinations included biochemical tests,
tumor marker {carcinoembryonic antigen, alpha-feto-
Di‘Otﬁiﬁ, and prostate-speciiic antigen [only in men]),
and abdominal uluasonography. Padents with were
excluded from the study if they had illnesses that could
seriously reduce their life expectancy or if they had a
history of carcinogenesis.

The primary outcome was the first development
malignancy. The development of ma}'f*qnm.zes was
diagﬂooeﬁ by clinical Qympt omms
imaging {ulrasonograpl

magnesic

tesomance  imaging),

HEPATOLOGY, Month 2012

examination.” "> All of the studies were performed ret-
rospectively by collecting and analyzing data from the
patient records. The physicians in charge explained the
purpose, method, and side effects of IFN therapy o
cach patient and/or the patient’s family. In addition,
the physicians in
use of serum stores and future
Informed consent for

charge received I;em‘nsss on for the
stored serurm.
IFN therapy and fuwre use
stored serum was obtained from all padents. The study
vas approved by the Institutional Review Board of our
hospital.

Medscsi Foalnation. Body weight was measured in
light clothing and without shoes to the nearest 0.1 kg.
Height was measured to the nearest 0.1 cm. Height
and weight were recorded at baseline, and body mass
index was calculated as kg/m”. All patients were inter-
viewed by physicians or nurse staff in the Toranomon
Hospital using a questionnaire that gathered informa-
tion on demographic characteristics, medical history,
and hearh-related habits, including questions on alco-
hol intake and smoking history.

The value for hemoglobin A (HbA) was esti-
mated as a National Glycohemoglobin Standardization
Program equivalent value {%). Patients were defined as
hawmg T2DM when they had a fasting plasma glucose
level of >126 mg/dL and/or HbA;¢ k?vd of >6.5%.'¢

Patients were regarded as hypertensive when systolic
blood pressure was >140 mm Hg and/or diastolic
blood pressure was >90 mm Hg for at least three vis-
its. Smok'mg index (packs per day X year) and total
alcohol intake (TAI) were evaluated by the sum of
before, during, and after the IFN therapy.

Laboratory Investigation. Diagnosis of HCV infec-
tion was based on detection of serum HCV antbody
and positive RNA. Anti-HCV was detected using an
enzyme-linked immunosorbent assay (ELISA Ii;
Abbort 1aboratories, North Chicago, 11.). HCV geno-
type was examined via Doivmemse chain reaction assay;
using a mixture of primers for _the six subtypes known
to exist in Japan, as reported.!’ HCV-RNA was deter-
mined using the COBAS TagMan HCV test (Roche
Diagnostics, Basel, Switzerland). The serum samples

o
st “éé at —88 C
1
i

use Gz

of

1L P 1
before IFIN therapy were used, The

v T
ear ‘iy‘mn ic range of the assay was 1.2-7.8 log IU/

=
ative. A suswined virological response (SVR) was
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o
Table 1. Clinical Backgrounds at Initiation sf Follow-up in Envolled Patienis

Variable Total H0C Sroup Non-HOU Malignansy Group Witheut Evenis Sroup B
Mo. of patients 4,302 383 213 3,688
Age, veais 52.0 = 118 558 £ 79 579 = 61 513 £ 121 <0001
Sex, mais/femals 2528,/ 774 272/121 129/84 212771589 <0.661
Height, cm 16340 = 8.2 1828 £ 83 1833 = o1 i63.0 = 9.3 0772
\Weight, kg 514 = 130 823 = 148 §5¢.8 = 101 613 = 13.4 0.142
B 236 x40 234 = 3.0 228 28 23.0 = 4.1 6.012
Biood pressure, mm Hg

Systolic 128 = 18 132 £ 18 133 = 20 127 + 17 <0.001

Diastolic 77 = 13 80 = 12 80 = 13 77T+ 13 <0.00%
TAI, kg* 95 = 82 151 = 101 135 = 81 85 = 89 <(.001
Smoking index* 6.4 = 94 108 = 11.1 125 = 118 55 87 <0.001
AST, /L 47 = 44 84 = 55 42 = 31 40 = 42 <0.001
ALT, /L 44 = 53 72 & 63 43 = 43 42 = BZ <0001
GGT, /L 54 = §1 63 = 65 58 = 45 53 = 38 0.007
Albumin, g/di 41 =03 41 =03 44 =02 44 =02 0.31¢
Triglveeride, mg/dL 101 = 53 104 = 54 105 = 50 100 = 52 0.328
Cholesterol, mg/di 170 *= 32 165 = 31 168 = 33 171 = 32 (.025
FPG, mg/di 100 =+ 22 110 = 28 104 = 22 98 *+ 21 <0.001
Hbalc, %, NSPG 55 = 12 59 = 1.4 57 % 1.4 55 = 14 <0.001
T2DM, +/—~ 267/4,035 83/330 347179 170/3,626 <0001
Platelet count, x10%/mm® 17.4 = 5.1 13.7 = 48 165 = 5.4 17.5 + 5.4 <0.001
Staging, LC/non-LC 433/3,869 1137285 27/188 293/3,395 <0.001
HCV geniotype, 1b/2a/2b/cther 2,721/995/458 /128 283/52/20/38 121/62/18/12 2,317/881/420/78 <0.001
HCY RNA, log 1U/mL 6.06 = 1.05 6.22 = 0.52 8.05 = 0.86 6.04 + 1.05 0.003
IFN monotherapyt/combination therapy: 2,861/1,441 3568/35 175/38 2,328/1,368 <0.001
Efficacy, SVR/non-SYR 1,800/2,402 447349 38/125 1,768/1,928 <0.001

Data are presented as no. of patients or mean = SD.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; £, female; FPG, fasting plasma glucose; GGT, gamma-glu-

tamyl transferase; HDL, high-density lipoprotein; M, male; N

GSP, National Glycohemoglobin Standardization Program.

*Smoeking index is defined as packs per day x year. TAl and smoking index indicate the sum before and after first consultation,

TOuthreak of IFN monotherapy: recombinant IFN-«2a, n = 220, recombinant IFN-22b, n = 183, natural IFN-z, n = 1,678, natural IFN-2, n = 691, total dose
of IFN = 560 * 164 megaunit, Qutbreak of pegylated IFN monotherapy: pegylated IFN-22a, n = 89, total dose of pegylated IFN = 7.52 = 2.24 mg.

+Outbreak of combination therapy: recombinant IFN-z2b + ribavirin, n = 335, total dose of IFN = 508 = 184 megaunit, total dose of ribavitin = 1680 = 58

g natural IFN-f - ribavirin, n = 101, total dose of N = 502 = 176 megaunit,

total dose of vbavirin = 156 = 67 g pegylated IFN-¢2b-+ribavirin, n = 1,005

cases, total dose of pegylated IFN = 4.14 = 1.10 mg, total dose of ribaviiin = 206 = 58 g.

defined as clearance of HCV-RNA using the COBAS
TagMan HCV test 6 months after th‘* cessation of
1EN therapy.

Fvaluation of Liver Civvbosis. Status of liver was
mainly determined on the basis of peritoneoscopy
andfor liver biopsy. Liver biopsy specimens were
obtained using a modified Vim Silverman needle with
an mtemzh d{amsuﬂ of 2 mm (Tohckn Univessity

e; Kakinuma Factory, Tokyo, Japan), fixed in 10%
fo;ma,in, and stained with hematoxylin and eosin,
Masson’s ti'ichmme, stlver impregnation, and periodic
acid-Schiff after diastase digestion. The size of speci-
mens for examination was more than six portal
areas.t”

Fﬂzfﬁﬁwwp The observation starting point was
months aftPf the termination of IFIN therapy. After
that, pat tollowed up 2
our h@s;fztaﬁ‘ Physical examinatien and bicchemical
tests were conducted at ecach examination together
with a regular checkup. In addition, annual examina-
tions during follow-up were undertaken. When a

6

S WEYe

6&8{ twice 2 & year in

patient had complaints during follow-up, the physician
in charge performed additional examinations based on
symptoms. Four hundred eighteen patents were lost
to follow-up. The final date of follow-up in 418
patients with loss of follow-up was regarded as the last
consulting day. In addition, 881 patients were retreared
with IFN. The final date of follow-up in 881 patients
re-treated with IFN were regarded as the time of the
initiation of IFN retreatment. Thus, 418 padents with
loss of follow-up and 881 patients retreated with IFN
were counted censored data in statistical analysis.”
The mean follow-up period was 6.8 (8D 4.3) yeass in
418 Gat;ems with loss of follow-up and 7.5 (512 4.8)
rs in 881 patients retreated with Censored
pazicms were counted in the analysis.
Statistical A?&{,ism Clinical differences among
three groups of patients with HCC with malignancies
other than HCC without events were evaluated using
the Kruskal-Wallis test. The cumulative development
rates of malignancies were calculated using the Kaplan-
Meier technique, and differences in

-

/.2

IFN.

veg,

[
4

the curves were
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Fig. 1. Cumulative development rate
(C) age, and (D} hepatic fibrosis.

3.2 .
tested using the log-rank test.*”?' Independent risk

factors associated with malignancies Were studied using
“? The foll owing
variables were anaiyz.ed for potendal covariates for inci-
dence of primary outcome: (1) age, sex, T2DM, and
hyperrension ar the injdation dme of follow-up; (2)
HCV genotype, HCV load, and hepatic fibrosis before
IFN therapy; (3) average value of body mass index,
aspartate ammotrans{"cxsh, alanine aminotransf

triglyceride, toral cholesterol, and plateler count durin
follow-up; {(4) sum value of 1d zlcoho
before, du‘"n&» and after the IFN them@}’: and (5)
efficacy Ii‘l‘w ion of ribavirin
type of IFM, and tota 0.05
rons;rifred statistically analysis was
performed 2 (PSS

the stepwise Cox regression analysis.”
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;@3 L haracteristics. Table lshows the baseline
istics of the 4,302 enrolled patients at initia-
1 ow-up. The patients were divided mm rhrn,e
with HCL, i

Paz

o)
Aith

groups:
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of HCC (A} in total HCV patients treated with IFM therapy and based on the difference of (B) efficacy,

HCC, and withour events. There were significant dif-
ferences in several baseline characteristics among the
three groups. The SVR rare was 34.4% (985/2,861) in
IFN monotherapy and 63.5% (915/1,441) in combi-
nation therapy of IFN and ribavirin, Thus, the
number of patients with SVR was 1,900, The mean
follow-up was 8.1 (8§D 5.0) years.

ﬁezzeé’apmez@f: :amfi Bwaiedswﬁ of Malignancies. As
Table 1, 606 of 4,302 paﬂemc developed
malignancies: 399 developed HCC and 213 dweiooed
malignancies other than HCC. HCC accounted fo
33.3% (44/132) of malignancies in patienss with SVR K
and 73.6% {(349/474) in patients without SVR. The
breakdown of malignancies other than HCC was as
stomach  cancer,

‘2}’10‘37 noin

{24
L
{'

o CQEOQ cancer,

; lung cancer, n = 205 «

vears, 10.5% ar 10 years, 19.
/8.9% at 20 years (Fig. LA). The

ears,
facrors
{_ are shown in

years, and
associated with the development of H

Table 2. Multivariate Cox proportiona l
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Table 2. Predictive Factors for Development of HGT in Envollsd Patienis

Ynivariais Anaivsis

Gox Regression Analysis

Yariable HR (B8% ©8) e HR (85% oI} Bl
Age, veass (per 10) 1.84¢ 06} <0.001 1,87 (1.71-2.28) <0.001
Sex, male/femals 1AT {1, .82} <0.001 1.87 (1.24-2.23) 0,001
B, >22/<22 1.37 (1.12-1.86) 0.002
T2DM, +/ - 2,77 {2.13-3.60} <0.001 1.73 (1.30-2.20) <{.001
Hypertension, -+/— 1.32 (1.02-1.714) 0.036
Smoking index, »20/<20% 143 (1.14-1.79) 0.002
TAl, kg, >200/<200% 213 {1.74-2.81) <0.001 1,45 (1.11-1.88) 4.007
AST /L, >34/<34 3.00 {2.40-3.88) <0.001
ALT, /L, >36/<36 274 {2.16-3.42) <0.001
GGT, /L, >109/<109 1.7 (1.19-2.46) 0.038
Albumin, g/dL, <3.9/>3.9 1.92 (1.37-2.55) 0.0i3
Tiglyceride, mg/dl, >100/ <100 1.14 {0.94-1.37) 0.179
Cholesterol, mg/dl, <150/>150\ 138 {1,10-1.72 0.004
Platelet count, = 10° /mm°, <15/>15) 227 (2.56-4,17) <0.001
Histological diagnosis, LC/non-LC 7.09 (5.59-8.61) <0.001 5.01 {3.92-6.40) <3001
Combinatisn of ribavirin, +/— 0.66 (0.45-0.97) 0.033
Type of IFN, o/ 1,10 (0.85-1.41) 0.474
Total dose of IFN, My, >500/<500 1.12 (0.91-1.38} 0.291
HEOV genotype, ¥ 1.87 {1.30-2.14) <0.001
HCOV-RNA, log iU/ml, >5/<5 1.02 {0.98-1.05) 0.315
Efficacy, non-SYR/SYR 478 {3.47-6.59) <0.001 4,93 (3.53-6.89) <0.001

Abbreviations: ALT, alaning aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; GGT, gamma-glutamyl tansferase; HDL, high-density

lipoprotein.

*Smoking index is defined as packs per day » year. TAl and smoking index indicate the sum before and after first consultation.

showed that HCC occurred when patients had liver
cirrhosis (hazard ratio [HR], 5.01; 95% confidence
interval [CI], 3.92-6.40; P < 0.001), non-SVR (HR,
4.93; 95% CI, 3.53-6.89; P < 0.001), age increments
of 10 vears (HR, 1.97; 95% CI, 1.71-2.28; P <
0.001), T2DM (HR, 1.73; 95% CI, 1.30-2.30; P <
0.001), male sex (HR, 1.67; 95% CI, 1.24-2.23; P =
0.001), and TAI of > 200 kg (HR, 1.45; 95% CI,
1.11-1.88; P = 0.007). Fig. 1B-D and Fig. 2A-C
show the cumulative development rates of HCC based
on difference of IFN efficacy, age, hepatic fibrosis,
TAIL sex, and T2DM. The 10-year cumulative rates of
1ICC after IFM therapy was determined to be 7.1% in
3,869 patients with chronic hepatitis and 37.7% in
433 patients with cirrbosis by using the Kaplan-Meier
Method (Fig. 1D). Fig. 2D shows the development
rates of HOC in T2DM patients according o differ-
ence of mean hemoglobin Alc (HbAlc) ievei during
follow-up. HCC decreased when T2DM patients had
a mean HbAlc level of <7.0% dusing follow-up (HR,
0.58; 95% CI, §.33-0.89; 7 = 0.015). The f{s‘%«'eiag-
ment of HCC was reduced by 44% in T2DM
with 2 mean HbAlc level of <7.0% compar er:i th
those with a mean HbAlc level of >7.0%.

Table 3 shows the development rate of HCC and
sisk factors in four groups classified by the difference
of hepatic fibrosis and efficacy of IFIN therapy. The de-
velopment rate of HCC per 1,000 person years was

i:“m

1.55 in patients with chronic hepadtis (CH) at base-
line and SVR (CH+-SVR), 18.23 in patients with liver
cirrhosis (LC) ar baseline and SVR (LC-+-SVR), 13.53
in patients with chronic heparitis at baseline and non-
SVR (CH+non-SVR), and 50.43 in patients with LC
at baseline and non-SVR (LC+n0on-5VR). The risk of
HCC development in the CH4SVR group was
advanced age, male sex, TAI of >200 kg, and T2DM.
T2DM enhanced the development of HCC with sta-
tistical significance in three groups of CH4SVER,
CH+non-SVR, and LC+non-SVR.

Predictive Factors for Development of Malignan-
cies Other than HCC. The cumulative development
rate of malignancies other than HCC was 2.4% at 5
vears, 5.1% at 10 years, 9.8% at 15 years, and 18.0%
at 20 years (Fig. 3A). The factors associated with the
development 0’5 malignancies other than HCC are
shown in Table 4. Malignancies other than HCC
occurred when patients had age increments of 10 years

(HR, 2.19; 95% CI, 1.84-2.67; P < Q 001}, smo irizzg
index of >20 (HR, 1.89; 95% CI, 1.41-2.53, P <
0.001), and T2DM (HR, 1.70; 95% CI, 1.14-2.53;

P = 0.008). Fig. 3B-D shows the cumulative develop-
ment rates of mahgﬂanaea other than HCC based on
difference of age, smoking index, and T2DM. Fig. 3E
shows the risk of malignancies other than HCC in
T2DM patients according to mean HbAlc level dur-
ing follow-up. The HR of HCC development in
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Fig. 2. Cumulative development rate of HCC based on the difference of {A) TAl, (B) sex, (C} diabetic state, and (D) mean HbAlc level during

follow-up in T2DM patients.

patients with mean HbAlc level of <7.0% versus
those with mean HbAlc level of >7.0% was 0.62
(95% CI, 0.31-1.23; P = 0.170). There was no signif-

icant difference in development of malignancies other
than HCC based on the difference of mean HbAlc
level during follow-up. Table 5 shows the impact based

Tabie 3. Development Rate of HCC Based on Hepatic Filwosis and Efficacy of IFN Therapy

Yariable ©H 4 8¥R LC - S¥R C8 + Man-SYR iG -+ Nen-S8UR

Mo. of patients 1,751 149 7,118 284

Age, vears 517 = 121 569 £ 9.8 515 &+ 11.7 57.2 = 9.9

Sex, male/female 1,082/669 91/58 1,190/928 185/119

Hbale (%, NSPGE) 8.5 = 07 58 = 08 57 = 0.7 8108

TAL, kg 86 = 91 104 = 99 97 = 90 129 = 102

Patients with T2DM 74 13 133 A7

Patients with HCC 22 22 233 118

1,000 persor yeass of HCC 1.55 18.23 13.63 50.43

Age, years {per 10)* 2.80 (1.48-4.58} 1.83 (0.95-3,58) 2.07 (1L.75-2.48) 1.09 (C.87-1.37)
P value 0.001 0.070 <0.001 0477

Sex. male/female™ 347 (1.01-11.83) 3.41 (1.00-11.83) 1.34 (0.99-1.8%) 1.93 (1.25-3.00)
P value 0,049 G.050 0.058 0.003

TAl, kg, >200/ <2007 2.68 (1.14-6.34) 3.84 (1.83-9.85; 2.21 (1.65-2.95) 1.54 {1.03-2.31)
P valug 0.024 0.004 <0.001 0.038

208, +/—* 4.76 {1.80-14.10) 2.48 (0.57-10.88) 2.53 {1.76-3.85} 1,87 {1.16-3.01)
P value 0.005 0.228 <0.001 0.010

Abbreviations: CH -+ Non-SYR, petients with CH at baseline and non-SVR 8 months after FN therapy; CH -+ SYR, patienis with CH at baseline and SYR 8
months after iFN therapy; LC <+ Non-SYR, patients with LC at baseline and non-SYR € months after IFN therapy; LC + SVR, patients with LC at baseline and SVR

5 months after IFN therapy.

*Hazard ratic {95% confidence interval) and P value by Cox proportional hazards analysis.
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Fig. 3. Cumulative development rate of malignancies other than HCC (A) in fotal HCV patients treated with IFN therapy and based on the dif-
ference of (B) age, {C) smoking index, (D) diabetic state, and (E) mean HbAlc level during follow-up in T2DM patients,

on three factors of age, smoking index, and T2DM
for the development of each malignancy other than

enhanced carcinogenesis of stomach, colon, lung, pros-
tate, breast, and pancreas with statistical significance.

HCC by wusing Cox regression analysis. Aging Smoking enhanced lung cancer and colorectal cancer

Table 4. Predictive Faciors for Development of Malignancies Other than HCC

Variables

Univariate Analysis

HR (958% &)

o

H

Cox-Regression Analysis

Age, years {per 10)

Sex, male/female

BMI, >22/<22

T2DM, 1/

Hypertension, +/—

Smoiing index, >20/<20*

TAl, kg, >200/<200*

AST, W/L, >34/<34

AT, /L, >36/<36

GGT, fU/L, >109/<109

Albumin, g/di, <3.8/>3.9
Triglyceride, mg/dl, >100/<100
Total cholesterol, mg/dl, <150/ >150
Platelet count, x 10%mm®, <15/>15
Histological diagnosis, L n-tC
Combination of ribaviiin, +/—

Type of IFN, /8

Total dose of PN, MU, >500/ <500
HCV genctype, %

HCV RNA, tog u/mi, >5/<5
Efficacy, non-SVR/SVR

2.23 (1.88-2.65)
1.06 {0.79-1.40)
0.97 (0.75-1.24)
2.56 (1.76-3.72)
2.33 (1.70-3.18)
2.74 (2.06-3.65)
1.77 (1.33-2.37)
0.89 (0.65-1.20)
0.98 (0.72-1.34)
1.26 (0.79-2.01)
141 (0.90-2.04)
1.28 (1.03-1.60)
1.10 (0.82-1.46)
1.39 (1.02-1.91)
177 (113-2.75)
0.66 (0.44-0.97)
1.05 (0.75-1.47)
131 {0.96-1.77)
1.30 (0.80-2.93)
0.89 (0.50-1.23)
0.85 {0.64-1.12)

< 0.001
0.759
0.787

~0.001

<0001
<0.001
<3.001
0.412
0.891
0.350
0.145
0.030
0.548
(.038
3012
0.034
0.789
0,084
G.432
0.612
0.232

HE (35% C) 4
2.19 (1.84-2.62) <0.001
1.70 (1.14-2 53) 0008
1.89 (1.41-2.53) <0.001

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; 8Mi, body mass index; GGT, gamma-glutamy! transferase.
*Sroking index is defined as packs per day x year, TAl and smoking index indieate the sum before and after first consultation.
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Table 5. impact Based on Age, Smaking Index, snd Disbetes for Development of Malignancies Blher than HCG
Age, Yeays {per 18} Smoking Index, >20/<20 Biabetes, +/—
Ratignancy R {95% &1 2 HR (35% O 7 HR (95% CI} E]
Gastiic cancer (n = 36) 248 {1.82-3.78} <0001 1.89 (0.83-2.43) 0,146 2.29 {0.95-5.52) (.065
Colorectal cancer {n = 35) 1.91 (1.28-2.86} 0.002 227 (1.13-4.58) 0.022 1.78 (0.68-4.66) 0.240
Lung cancer (n = ’)O) 233 {1.35-4.01) 0002 2.9C (1.25-8.74) 0.013 1.53 {0.45-5.243 0.486
Prostatic cancer (n = 16) 2.84 (1.32-6.13) 0.008 1.89 (0.88-3.15} 0.266 0.71 {0.08-5.47) 0.735
Breast cancer (n = 15} 2.86 {1.30-6.29} 3.009 1.28 (0.17-10.19) 0.808 1.20 (0.18-8.39) 0.85%
Ialignant lymphoma (n = 19) 2.21 (1.26-3.88) 0.006 1.25 (0.44-3.56) 0.671 1.39 {0.32-6.12) (.662
Parncreatic cancer (n = 12) 3.32 (1.44-7.65) 0.005 1,41 {0.45-4.82) .578 3.75 (1.02-13.88) 0.048
with statistical significance. In addition, T2DM chorted an mcreased risk of HCC i.moazg parties

enhanced the pancreatic cancer with statistical signifi-
cance and tended 1o enhance the gasiric cancer.

Discussion

This study describes the development incidence of

HCC or malignancies other than HCC after the ter-
mination of IFN therapy in HCV pauenm Patients at
Toranomon Hospital comprised mainly government
employees, office workers, and business persons. Most
patients were regularly recommended to undergo an-
nual multphasic health screening examinations. In the
present study, patients who had undergone annual
multiphasic  health examinations were
enrolled. The strengths of the present study are a pro-
lenged follow-up in the large numbers of patients
included.

The present study shows several findings with regard
to the development incidence and predictive factors
for total malignancies after IFN therapy for HCV
patients. First, the 10-year cumulative rates of HCC
after IFN therapy was determined to be 7.1% in
5 869 patents with chronic hepstitis and 37.7% in

433 patients with clrrhosis using the Kaplan-Meier
d via retrospective
that the 10-year cumulative rates of HCC
were 12.4% for 456 panems with chronic hepatitis
and 33.2% for 349 patents with cirrhosis.”?
Although patient selection bias for IFIN trearment ver-
sus no weatment had been noted in the previous stud-
ies, the results suggest the possibility that IFN therapy
reduces the development of HCC in wa’ patients.

screening

'ncLhuJ Out previous studies sho

analysis

i
's
\

Several historical data in Japan sugges IFN ther-
apy reduces the development of H n HCY
e 24-26 B

patients.

Second, HICC cccurred with sradstical significance
when the iteﬁ@wmg characteristics we non-
SVR, advanced age, cirrhosis, TAI of >200 kg, male
sex, and T2DM. T2DM caused a 1.73-fold enhance-
ment in HCC development. Several authors have

l"D
]
iy
0
©w
[¢]
w3
[

maie sex, advanced age, and Dl\/;
show that physicians in charge of aged male patents
with non-SYR, advanced hblosm, TAT of >200 kg,
and T2DM should pay attention to the development
of HCC after IFN therapy. In addition, maintaining a
HbAlc level of <7.0% during follow-up
reduced the development of HCC. This result indi-
cates that stringent control of T2DM is important for
protecting the development of HCC.

Third, the development rate of HCC per 1,000 per-
son years was about 1.55 in 1,751 patients with
chronic hepatitis at baseline and SVR. In these
patients, the risk factors associated with HCC were
advanced age, male sex, TAIL, and T2DM. We com-
pared the HCC development rate in patients with
chronic hepatitis at baseline and SVR to the general
population. A total of 5,253 individuals without HCV
antibody and hepatitis B surface antigen, who under-
went annual multiphasic health screening examinations
in our hospital were evaluated as controls. Individuals
with either of the following criteria were excluded: (1)
iliness that could seriously reduce their life expectancy
or (2) history of carcinogenesis. They were selected by
matching 3:1 with patienis who had chronic hepatitis
at baseline and SVR for age, sex, T2DM, and follow-
up periods. In conwrol individuals, the mean age was
1.7 years; the prevalence (number) of male pafxenta

as 61.8% (3,246); the prevalence (number) of
T2DM patients was 4.2% (222); the mean follow-up
iod was 8.0 years. The number of a‘}v’empmem of
‘ontrol individuals was only fve.
that the d%&opmen rate of HCC in patients

titis at baseline and SVR is higher
general population.
HCC accounted for 33.3% in SVR patients
nd  73. f‘% in non-5YR  patients. ﬁccordmg @

mean

Wh

WaAs

This result

. .
Matsuda et al.,” the outbreak of malignancies in the
Japanese male population was observed in the follow-

ing order in 2005: gastric cancer 20.4% > colon
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cancer 16.0% > lung cancer 15.4% > prostate cancer
10.9% > HCC 7.4%. On the other hand, the our
break of malignancies in the Japanese female popula-
tdon was observed in the following crder in 2005
breast cancer 18.0% > colon cancer 16.2% > gastric
cancer 13.6% > lung cancer 9.3% > uterine cancer
6.8%. Cur results show thar HCC is the most com-
mon cause of malignancy, not only in the non-SVRE
group but also in the SVR group.

malignancies other than HCC
with statstical significance when patients
advanced age, were smokers, and had T2DM. Our
result indicates that smoking enhances lung cancer and
colorectal cancer. Many authors have reported that
smoking is a direct cause of cancers of the oral cavity,
esophagus, stomach, pancreas, larynx, lung, bladder,
kidney, and colon.’®?" In addidon, the present study
indicates that T2DM enhances pancreatic cancer with
statistical significance and tends to enhance gastric can-
cer. T2DM showed up to about 1.7-fold increase in
development of malignancies other than HCC. A
recent meta-analysis of cohort studies have revealed
that diabetic patients increase risk of pancreatic cancer,

HCC, bladder cancer, non-Hodgkin’s lymphoma, colo-
32-39

occurred
were  of

Finally,

rectal cancer, and breast cancer.

Although the role of T2DM in carcinogenesis
remains speculative, the following possible mechanisms
have been reported: (1) hyperglycemia increases
malignancy risk via increasing oxidative siress and/or
activating the rennin-angiotensin systeméog {2) insulin
resistance  increases mualignancy sk  via  down-
regulation of serine/threonine kinase II to adenosine
monophosphate—activated protein kinase pathway 1,
(3} reduced insulin secretion increases malignancy risk
via down-regulation of sterol regulatory element-
binding protein-lc with consequent up-regulation of
isulin-like growth facton ™

T2DM is increasing dramatically worldwide over
the past decades.® It is estimated that about 7 millicn
people are affected by diabetes mellitus in Japan.
Approximately 8%-10% of adults io Japan have
T2DM. The risk factors associzted with TZDM
include family history, age, sex, obesity, smoking, phys-
ical activity, and HCV.*™ In the near future, T2DM

7

will be increasing in HCV-positive patients.

This study is limited in that it was a rewrospective
cohort trial. Another limitation is that patients were
treated with different types of antivirus therapy for dif-
ferent durations. In addition, T2DM patients were
treated with different types of drugs during follow-up.
Finally, our cohort contains Japanese subjects only. On
the other hand, the strengths of the present study are 2

e

v
&)
1]
=
=
)

long-term follow-up in the large numbers of patients
included.
In conclusion, TZIDM causes an a

T

proximately 1.7~

fold enhancement in the development of HCC and
malignancies other than HCC after IFN therapy.
Addidonally, 1o T2ZDM patients, meinteiniog 2 mean

iy

o
<7.0% during follow-up reduced the

PRt
HCC

HbAlc level o
development o

N
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. BB OBBRER T E L BiaRBB0EE
1 BT o 7k Bk EHIC HBY DNA (U 7% {1 A PCREE) & ALT 2l L. HBV OFEGE L
ZHACHES T ﬁ)ﬁ:kﬁiﬁ’%ﬂﬁ,
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