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A meta-analysis of the efficacy of anti-viral therapy
was reported by Wong et al. who analyzed nine cohort
studies with a total of 551 patients. The risk of HCC
recurrence was reduced by 41% by the anti-viral treat-
ment and they concluded that anti-viral therapy has
potentially beneficial effects after the curative treatment
of HBV-related HCC in terms of tumor recurrence, liver-
related mortality and overall survival

Antiviral treatment for hepatitis C virus

Regarding the patients with HCV-related HCC, the long-
term outcome was investigated including more than
300 patients after surgical resection and survival was
shown to have improved in the period from 2000 to
2006 compared with the period from 1990 to 1999,
This improvement in survival is attributable to antiviral
therapy with interferon.® Viral mutations were investi-
gated and postoperative recurrence of HCC was found
to be associated with amino acid (aa) substitutions in
the HCV core region, such as aa residue 91. The core
mutations were shown to be associated with postopera-
tive recurrence or survival in patients infected with HCV
genotype 1b and treated by surgical resection.*

Interferon was first shown to be effective for the pre-
vention of recurrence by a randomized study using
interferon-f (IFN-B).*! Thereafter, several reports of the
preventive effects of interferon on the recurrence of
HCC have been published; interferon did not affect
overall prevention of HCC recurrence after resection* or
RFA* but, if the HCV infection had been cured, inter-
feron was effective for preventing the development of
HCC and improving survival® A meta-analysis has
been reported and IFN-o. treatment after curative treat-
ment of primary tumors within the Milan criteria may
be effective for the prevention of HCC recuirence, and a
higher rate of sustained virological response (SVR) may
be associated with a better preventive effect of IFN-ot
treatment on HCC recurrence.**** To improve the SVR
rate, peginterferon treatment after curative treatment of
HCC was reported to be closely correlated with the pre-
vention of recurrence.*®

Branched chain amino-acid supplementation

The backgroud liver dysfunction has been shown to
correlate with HCC recurrence, and even after curative
resection with small HCC less than 2 cm, postoperative
hepatic reserve influences HCC recurrence.”” Recently,
supplementation by branched chain amino acid
{BCAA)-enrichment for patients with HCC after RFA has
been shown to be effective for the improvement of
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serum albumin and quality of life*® and a positive effect
on serum albumin by BCAA was noted in patients with
Child-Pugh B grade.®

‘Whether BCAA supplementation inhibits HCC recus-
rence or not is an important issue to be investigated, and
recently, the mechanism whereby BCAA is effective for
the prevention of the development of HCC has been
precisely discussed in detail.®

Vitamin K2

In 2004, Habu et al.®* reported that the incidence of
development of HCC was reduced among cirthotic
women assigned to receive oral vitamin K2. The ind-
dence of HCC recurrence was clearly shown to be lower
than the control group in prospective studies by Mizuta
et al*? and Kakizaki et al:;*® however, conflicting results
that HCC recurrence was not reduced by administration
of vitamin K2 were reported by Hotta et al.>* Therefore,
a large scale multicenter prospective randomized study
was conducted in Japan to investigate the preventive
effects of vitamin K2 on HCC recurrence. The adminis-
tration of vitamin K2 at 45 mg per day was not effective
in preventing HCC recurrence and, moreover, in the
patient group treated with a high dose of vitamin K2 of
90 mg per day, the incidence of HCC was rather higher
than the control group.”™ Fortunately enough, severe
adverse events were not observed.

Acyclic retinoid

Oral polyprenic acid of an acyclic retinoid was shown to
inhibit the development of second primary HCC in a
prospective randomized study with a median follow-up
of 38 months, reported by Muto et al.> The overall sur-
vival of those receiving the acyclic retinoid was shown to
be better than the control group.”” A large scale multi-
center, prospective randomized study has been carried
out and oral administration of 600 mg per day of acyclic
retinoid was shown to be preventive.>®

Chemotherapeutic agent and molecular
targeted agent

Although adjuvant chemotherapy has been considered
for other solid malignancies with a high risk of recur-
rence, this is difficult in the case of HCC because few
conventional chemotherapeutic agents are effective and
hepatotoxicity can be of critical significance, because
liver function often is already impaired. A randomized
trial was performed with uracil-tegaful as postoperative
adjuvant therapy, but did not improve the recurrence-
free survival, and the overall survival appeared to be
reduced.”
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Whether sofarenib is effective for the prevention of
recurrence is now under investigation, including in dis-
tinguished centers for treating HCC worldwide, in the
so-called STORM trial.®° A phase II study was conducted
to determine whether sorafenib is effective for the
prolongation of time to progression after transarterial
chemoembolization (TACE), and sorafenib did not sig-
nificantly prolong the time to progression in patients
who responded to TACE.¢

CONCLUSION

O IMPROVE THE overall survival of patients with

HCC, an important issue is to prevent intrahepatic
recurrence. Many significant findings regarding gene
expression in the liver and adjacent liver tissue, which
relate to intrahepatic recurrence have been reported
recently. Following such investigations, there is an
urgent need for improved methods of prediction and
prevention of intrahepatic recurrence of HCC.
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SUMMARY. The FIB-4 index is a simple formula to predict
liver fibrosis based on the standard biochemical values (AST,
ALT and platelet count) and age. We here investigated the
utility of the index for noninvasive prediction of progression
in liver fibrosis. The time-course alteration in the liver
fibrosis stage between paired liver biopsies and the FIB-4
index was examined in 314 patients with chronic hepatitis
C. The average interval between liver biopsies was 4.9 years.
The cases that showed a time-course improvement in the
fibrosis stage exhibited a decrease in the FIB-4 index, and
those that showed deterioration in the fibrosis stage exhib-
ited an increase in the FIB-4 index with a significant corre-
lation (P < 0.001). Increase in the AFIB-4 index per year
was an independent predictive factor for the progression in

liver fibrosis with an odds ratio of 3.90 (P = 0.03). The area
under the receiver operating characteristic curve of the
AFIB-4 index/year for the prediction of advancement to
cirrhosis was 0.910. Using a cut-off value of the AFIB-4
index/year <0.4 or 20.4, the cumulative incidence of fibrosis
progression to cirrhosis at 5 and 10 years was 34% and
59%, respectively in patients with the AFIB-4 index/year
>0.4, whereas it was 0% and 3% in those with the AFIB-4
index/year <0.4 (P < 0.001). In conclusion, measurement
of the time-course changes in the FIB-4 index is useful for
the noninvasive and real-time estimation of the progression
in liver fibrosis.

Keywords: FIB-4, fibrosis, HCV, noninvasive.

INTRODUCTION

Advanced stage of liver fibrosis in chronic hepatitis C is
associated with failure of interferon therapy or development
of major concomitant disease such as variceal bleeding, liver
failure and hepatocellular carcinoma [1-3]. Therefore,
evaluation of the stage of liver fibrosis is essential in clinical
practice. Liver biopsy is the gold standard for diagnosis of
liver fibrosis [4,5], but inaccuracy in evaluation of fibrosis
because of sampling errors [6—8] or by the inter-observer
variation has been reported [9]. Real-time assessment of liver
fibrosis may be clinically useful, but the invasiveness of liver
biopsy precludes repeated examinations.

A variety of noninvasive methods to diagnose liver fibrosis
have been proposed. Recently, transient elastography [10-13]
and real-time tissue elastography [14] using ultrasonography

Abbreviations: ALT, alanine aminotransferase; AST, aspirate ami-
notransferase; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV,
human immunodeficiency virus.
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have been developed, but these modalities are not widely
available. For blood tests, the aspartate aminotransferase
(AST)/alanine aminotransferase (ALT) ratio [15], the AST/
platelet ratio index (APRI) [16,17] and the Fibrotest [18,19]
have been reported to be useful. The FIB-4 index is another
prediction value of liver fibrosis in chronic hepatitis C based on
the standard biochemical values and age. The FIB-4 index has
been reported to be markedly useful for the prediction of
advanced liver fibrosis [20,21]. Given its noninvasiveness and
simplicity, the FIB-4 index has the advantage of an easy follow-
up of the time-course changes by repeated measurements.

In the present study, we investigated the utility of the real-
time assessment of the FIB-4 index for the prediction of time-
course progression in liver fibrosis.

PATIENTS AND METHODS

Patients

A total of 421 patients with chronic hepatitis C who had
repeated liver biopsies between 1991 and 2010 at the
Musashino Red Cross hospital were consecutively investi-
gated. All patients received interferon therapy after the first
biopsy and had nonsustained virological response. A second

© 2012 Blackwell Publishing Ltd
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biopsy was performed at least 6 months after the completion
of interferon therapy. Exclusion criteria were as follows: (i)
co-infection with HBV or HIV (n = 1), (ii) alcohol abuse
(intake of alcohol equivalent to pure alcohol 40 g/day or
more) (n = 8), (iii) the presence of nonalcoholic steatohep-
atitis (n = 14), (iv) the presence of hepatocellular carcinoma
(n =15), (v) interval between paired biopsies was
<1.5years {(n=41) and (vi) length of biopsy sample
<15 mm (n = 28). The demographic characteristics of the
314 patients enrolled are shown in Table 1.

Assessment of liver fibrosis stage

Liver biopsy was carried out under laparoscopic or ultraso-
nographic guidance. A sample 15 mm or larger was col-
lected and evaluated. The fibrosis stage was categorized
according to the METAVIR score: FO, no fibrosis; F1, portal
fibrosis without septa; F2, portal fibrosis with few septa; F3,
numerous septa without cirrhosis; and F4, cirrhosis. Two
pathologists examined all samples and determined the
fibrosis stage. When staging was inconsistent between the
two pathologists, an appropriate stage was determined by
discussion between the two.

Calculation of FIB-4 index

The FIB-4 index at the time of each liver biopsy was calcu-
lated based on the blood test results within 1 month before

Table 1 Clinical background of patients

First biopsy Second biopsy

Age (years) 53.7 £9.8 58.7+ 9.4
Gender (male/female) 149/165

AST (IU/L) 64.5 + 36.7 58.5 + 37.7
ALT (IU/L) 87.7 + 58.9 69.9 + 53.9
Platelet counts (x 10°/L) 165 * 48 159 + 48

Histological findings
Activity: 0/1/2/3
Fibrosis: 0-1/2/3/4

Interval of between

biopsies (years)

38/143/117/16 10/147/131/26
139/107/61/7 134/101/63/16
49 +29 -

AST, aspartate aminotransferase; ALT, alanine amino-
transferase.

Table 2 Changes of fibrosis stage over time

FIB-4 and fibrosis progression 73

liver biopsy according to the following formula: The FIB-4
index = (age [years] x AST [IU/L})/(platelet count [10°/1]
x (ALT [IU/L]))*?). Change in the FIB-4 index per year
(AFIB-4 index/year) was calculated by the following for-
mula: AFIB-4 index/year = (the FIB-4 index at the second
liver biopsy — the FIB-4 index at the first liver biopsy)/
interval between paired biopsies (years). Changé in AST,
ALT, platelet counts per year (AAST/year, AALT/year,
APlatelet counts/year) and the degree of changes in the
fibrosis stage per year were calculated similarly.

Statistical analysis

The SPSS software package 15.0 (SPSS Inc, Chicago, IL,
USA) was used for statistical analysis. Categorical data were
analysed using Fisher’s exact test. Continuous variables were
compared with Student’s t-test. Factors associated with the
progression in liver fibrosis were analysed by multivariate
logistic regression analysis. Association between progression
in fibrosis stage and changes in the FIB-4 was analysed by
Spearman’s rank correlation test. Kaplan—Meier method and
log-rank test were used to analyse time to occurrence of
fibrosis progression to cirrhosis. A P-value of < 0.05 was
considered statistically significant.

RESULTS

Changes in liver fibrosis stage overtime

The clinical backgrounds of patients at the first and second
biopsies are shown in Table 1. The average interval was
4.9 years between the two liver biopsies. The fibrosis stage
progressed over time in 23%, regressed in 17% and remained
unchanged in 60%. Changes of fibrosis stage stratified by the
fibrosis stage at the first liver biopsy are shown in Table 2.

Comparison of FIB-4 index and liver fibrosis stage

For the prediction of advanced liver fibrosis (F3-4), a FIB-4
index <1.45 had a negative predictive value of 97%,
whereas a FIB-4 > 3.25 had a positive predictive value of
49% at first biopsy. Similarly, a FIB-4 < 1.45 had a negative
predictive value of 98%, and a FIB-4 > 3.25 had a positive
predictive value of 54% at second biopsy (Fig. 1).

Fibrosis stage at second biopsy

Fibrosis stage at first biopsy FO-1 (%) F2 (%) F3 (%) F4 (%) Total
FO-1 98 (71) 33 (24) 8 (5) - 139
F2 33 (31) 50 (47) 21 (20) 3(2) 107
F3 3(5) 18 (29) 33 (55) 7 (11) 61
F4 _ - 1(14) 6 (86) 7
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(a) F3-4 EF0-2 (b) F3-4  EFO-2
100% . - 100%

90% 90%

80% 80%
70% 70%
60% 60%
50% 50%
40% 40% -
30% 30%
20% 7‘ 20%
10% . .
0% las 145325  >3.25
FIB-4 index at first biopsy

10%

0%

<145 145
FiB-4 index at second biopsy

Fig. 1 Comparison of the FIB-4 index and liver fibrosis
stage. Patients were categorized into three groups according
to the FIB-4 index using cut-off values of < 1.45, 1.45-
3.25, > 3.25 at liver biopsy. The lower bar chart (dark
grey) indicates patients with FO-2, while the upper bar
chart (light grey) indicates patients with F3—4. (a) com-
parison of the FIB-4 index and liver fibrosis stage at first
biopsy and (b) at second biopsy.

Predictive factors for the progression of fibrosis

Higher level of AAST/year, lower level of AALT/year, lower
level of APlatelet counts/year and higher level of the AFIB-4/
year were significantly associated with the progression of
fibrosis overtime (Table 3). Multivariate analysis demon-
strated that only the AFIB-4 index/year was an independent

predictive factor for the progression of fibrosis stage
(P = 0.03) with an odds ratio of 3.70 (95% CI:1.07-12.5).

Correlation between the degree of changes in the fibrosis
stage and the AFIB-4 index per year

When the patients were categorized into five groups
according to the degree of changes in the fibrosis stage per
year (< -0.2, -0.2 -<0, 0, > 0 - 0.2 and > 0.2), median
value of the AFIB-4 index/year was —0.29, —-0.02, 0.04,
0.16 and 0.47, respectively. The FIB-4 index reduced along
the regression of the fibrosis stage, while the FIB-4 index
increased along the progression of the fibrosis stage, which
showed a significant correlation (P < 0.001) (Fig. 2).

Prediction of progression to cirrhosis by the changes in the
FIB-4 index per year

The area under the receiver operating characteristic curve of
the AFIB-4 index/year for the prediction of advancement to
cirrhosis was 0.910. By the AFIB-4 index/year of 0.4, the
sensitivity and specificity for the prediction of advancement
to cirrhosis was 80% and 91%. The cumulative incidence of
fibrosis progression to cirrhosis, at 5 and 10 years, was 34%
and 59%, respectively, in patients with the AFIB-4 index/
year =20.4, whereas it was 0% and 3% in those with the
AFIB-4 index/year <0.4 (P < 0.001) (Fig. 3).

DISCUSSION

Recently, noninvasive markers of liver fibrosis have been
used as a predictive factor of liver-related outcome such as

Table 3 Factors associated with the progression of liver fibrosis

Progression of

Nonprogression of

Liver fibrosis Liver fibrosis P-value
Gender (male/female) 31/42 118/123 0.33
Age at first biopsy (years) 54.4 + 8.7 53.5+10.2 0.50
AST at first biopsy (IU/L) 63.9 £ 35.0 64.8 + 37.3 0.85
ALT at first biopsy (IU/L) 86.5 + 58.4 88.1 £ 59.2 0.84
Platelet counts at first biopsy (10°/L) 15.8 £ 4.6 16.7 £ 4.8 0.16
Change between biopsies
AAST (TU/L)/year 3.8 £19.5 -4.1 + 14.8 <0.001
AALT (TU/L)/year -1.9 + 284 7.2+ 226 0.005
APlatelet counts (10°/L)/year -4.1 %95 -0.002 £ 9.5 0.001
AFIB-4 index/year 0.31 £0.52 -0.005 + 0.37 <0.001

AAST/year: (AST at the second liver biopsy — AST at the first liver biopsy) /interval between paired biopsies (years); AALT/year:
(ALT at the second liver biopsy — ALT at the first liver biopsy) /interval between paired biopsies (years); APlatelet counts/year:
(platelet counts at the second liver biopsy —platelet counts at the first liver biopsy) /interval between paired biopsies (years);
AFIB-4 index /year: (the FIB-4 index at the second liver biopsy — the FIB-4 index at the first liver biopsy) /interval between

paired biopsies (years).
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Fig. 3 Cumulative incidence of fibrosis progression to
cirrhosis. Patients were categorized into two groups
according to the AFIB-4 index/year using cut-off value
of < 0.4 or 20.4.

mortality [22-24] or HCC development {24-26] in patients
with chronic liver disease. There have been few studies that
investigated the association between changes of noninvasive
markers and liver-related outcome [27-29]. However, it is
still unclear whether there is a relation between the time-
course changes in the value of noninvasive markers and
progression of liver fibrosis.

The aim of the study was to evaluate the utility of the real-
time assessment of the FIB-4 index for the prediction of time-
course progression in liver fibrosis. We have shown that the
FIB-4 index reduced along the regression of the fibrosis
stage, while the FIB-4 index increased along the progression
of the fibrosis stage. These results indicate that the mea-
surement of the time-course changes in the FIB-4 index may

© 2012 Blackwell Publishing Ltd
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be useful for the noninvasive and real-time estimation of the
progression in liver fibrosis overtime.

Although the gold standard for diagnosis of liver fibrosis is
liver biopsy, there are a variety of problems including inva-
siveness and sampling errors [6]. Diagnostic methods of liver
fibrosis by measurement of elasticity of the liver by ultraso-
nography [10-14] have been developed, but these modalities
are not widely available.

The FIB-4 index has an advantage among these noninva-
sive liver fibrosis diagnostic methods. Firstly, it is quite easily
calculated. The parameters required for calculation are only
age, AST, ALT and platelet counts, which are measured at the
routine examination of patients with liver disease. Therefore,

.additional blood collection is unnecessary, and the index can

be calculated at no cost. Secondly, because of its simple cal-
culation, it is possible to evaluate the clinical conditions in a
real-time manner. Repeated measurements of the FIB-4 index
make it possible to predict deterioration in liver fibrosis con-
tinuously over time. Because no special equipment or system is
necessary, and objective data on the clinical conditions are
provided in a real-time manner, the FIB-4 index is simple and
convenient compared with other noninvasive liver fibrosis
diagnostic methods.

It is widely known that a decrease in platelet counts is
useful for the prediction of the progression of fibrosis stage
[30]. We have reported that elevated AST or ALT is also
associated with the progression of liver fibrosis [31]. How-
ever, the results of this study showed that a change in the
FIB-4 index over time was a more useful factor for the pre-
diction of the progression of fibrosis stage than AST, ALT and
changes in platelet counts.

Liver biopsy is still an important examination as the
gold standard for diagnosis of liver fibrosis, but time-course
changes cannot be readily observed by repeated biopsies
because of its invasiveness. On the other hand, it is pos-
sible to estimate the progression of liver fibrosis by
repeated measurement of the FIB-4 index. Therefore, two
examinations should be combined: liver biopsy may be
utilized to determine the baseline of fibrosis stage, and the
serial measurement of the FIB-4 index may be utilized to
predict changes of fibrosis stages overtime in a real-time
manner.

In conclusion, we believe that measurement of the time-
course changes in the FIB-4 index is useful for the nonin-
vasive and real-time estimation of the progression in liver
fibrosis.
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INTRODUCTION

Objectives of the preparation of the guidelines

The prevention, diagnosis, and treatment of hepa-
titis C Virus (HCV) infection are clearly important
for the management of patients undergoing chronic
hemodialysis, because (i) the HCV infection rate is
high in dialysis patients; (ii) the outcome is poorer in
HCV-infected than non-infected dialysis patients;
and (iii) an improvement in the outcome can be
expected by the prevention or diagnosis and treat-
ment of HCV infection. Therefore, it was decided to
prepare “guidelines for the treatment and manage-
ment of hepatitis C at dialysis facilities by dialysis
physicians and nephrologists in cooperation with
hepatologists” by the instruction of Tadao Akizawa,
Chairman of the Board of Directors of the Japanese
Society for Dialysis Therapy, and Hideki Hirakata,
Chairman of the Scientific Committee, and under the
leadership of Tadashi Tomo, Chairman of the Com-
mittee for the Preparation of the Guidelines. In pre-
paring the guidelines, it was agreed (i) that they
would be applied to chronic dialysis patients; and (ii)
that they would be used by physicians at dialysis
facilities. They would also be prepared to inform

Received February 2012.
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Akiba, Department of Blood Purification, Kidney Center, Tokyo
Women’s Medical University, Tokyo, Japan. Email: takiba@
ke.twmu.ac.jp

Published in J Jpn Soc Dial Ther 2011;44:481-531 (in Japanese).

Reprinted with permission from the Journal of the Japanese
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hepatologists about the dose of interferon and
the criteria for the introduction and reduction of
interferon administration in dialysis patients. Their
preparation was initiated at the first meeting of the
Committee for the Preparation of Guidelines for the
Treatment of Hepatitis C Virus Infection in Dialysis
Patients on 6 January 2009.

Environment and history of the preparation of
the guidelines

Prior to this, in April 2008, the Kidney Disease:
Improving Global Outcomes (KDIGO) group pre-
sented the “KDIGO Clinical Practice Guidelines for
the Prevention, Diagnosis, Evaluation, and Treatment
of Hepatitis C in Chronic Kidney Disease” as the first
guidelines by the KDIGO itself in Kidney Interna-
tional (1). The guidelines were a 107-page tour de
force consisting of five chapters dealing with (i) detec-
tion and evaluation of HCV in CKD patients; (ii)
treatment of HCV-infected CKD patients; (iii) pre-
vention of HCV infection in the dialysis room; (iv)
treatment of HCV infected patients before and after
kidney transplantation; and (v) diagnosis and treat-
ment of HCV-related retinopathy, were compiled
under the supervision of Michel Jadoul and David
Roth, and described the diagnosis, treatment, and pre-
vention of HCV infection in patients with CKD in the
maintenance period, dialysis patients, and patients
undergoing kidney transplantation. The ISN informed
its members of these guidelines and recommended to
apply them in consideration of the state of each
country, region, and facility (implantation), because
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they contained provisions not necessarily based on
strong evidence.

Thus, the Working Group for the Preparation of
the Guidelines for the Treatment of Hepatitis C Virus
Infection decided to make the guidelines cover the
(i) diagnosis, (ii) treatment, and (iii) prevention of
HCYV infection in dialysis patients, and (iv) their man-
agement before and after transplantation on the basis
of the items of the KDIGO guidelines by securing the
cooperation of experts in dialysis and HCV hepatitis.
In addition, as the aminotransferase levels are low in
dialysis patients, and as the method for the assess-
ment of fibrosis was not established, some members

considered it necessary to include test methods and
diagnostic criteria, and the guidelines were decided
to comprise five chapters dealing with (i) screening,
(ii)) management (methods and frequencies of blood
tests and imaging studies), (iii) indications of antiviral
therapies, (iv) treatment by antiviral therapies
(including patients expected to receive kidney trans-
plantation), and (v) prevention of HCV infection at
hemodialysis facilities.

The references consisted primarily of English and
Japanese literature published by the end of 2008,
but domestic and overseas guidelines were also
included.

Committee members involved in the preparation of the guidelines

Tadao Akizawa, Chairman, Board of Directors, Japanese Society for Dialysis Therapy

Hideki Hirakata, Chairman, Scientific Committee, Japanese Society for Dialysis Therapy

Tadashi Tomo, Chairman, Subcommittee for the Preparation of Guidelines of the Japanese Society for Dialysis Therapy
Working Group for the Preparation of Guidelines for the Treatment of Hepatitis C Virus Infection in Dialysis Patients

Chairman Takashi Akiba (Tokyo Women’s Medical University)
Vice-chairman Kazuhiko Hora (Hokushin General Hospital)
Members Michio Imawari (Showa University)

Chifumi Sato (Tokyo Medical and Dental University)

Eiji Tanaka (Shinshu University)

Namiki Izumi (Musashino Red Cross Hospital)
Takashi Harada (Nagasaki Kidney Hospital)
Ryoichi Ando (Musashino Red Cross Hospital)
Kan Kikuchi (Tokyo Women’s Medical University)

All members listed above have submitted a conflict of interest disclosure report to the General Affairs

Committee.

Times and dates of meetings of the Committee for the Preparation of Guidelines for the treatment of

hepatitis C virus infection in dialysis patients

1st Meeting 6 January 2009
2nd Meeting 17 June 2009
3rd Meeting 30 September 2009
4th Meeting 25 December 2009
5th Meeting 5 February 2010
6th Meeting 4 June 2010
55th Consensus Conference on Hepatitis C, 20 June 2010
Scientific Committee, Japanese Society for
Dialysis Therapy
7th Meeting 6 August 2010
Public Hearing 16 January 2011
8th Meeting 4 February 2011

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

18:00-20:00 Seiyoken, Nihonbashi

13:30-16:30 Kobe International Conference Center, 1st
Conference Room

18:00-20:00 Seiyoken, Nihonbashi

13:00-15:00 Clinical Lecture Hall, Tokyo Women’s Medical
University

18:00-20:00 Office Tokyo, 4F, Meeting Room A4

Evaluation of the evidence and recommendation
levels

The evidence and recommendation levels were
prepared on the basis of the position paper “Grading
evidence and recommendations for clinical practice
guidelines in nephrology” (2) issued by KDIGO in

Ther Apher Dial, Vol. 16, No. 4, 2012

2006 and the Working Group Report on the Grading
of Evidence Levels and Degrees of Recommenda-
tion disclosed by the Japanese Society for Dialysis
Therapy on 16 November 2009 (Table1) (later
published in the Journal of the Japanese Society for
Dialysis Therapy with modifications) (3).

© 2012 The Authors
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Working Group Report on the grading of evidence levels and degrees of recommendation, 16 November 2009

Chairman of WG: Masashi Fukagawa
Members of WG: Kazutaka Kukita, Yusuke Tsukamoto, Tsubakihara Yoshiharu, Yoshizo Kaizu, Eiji Kusano, Masaaki Nakayama
Chairman, Subcommittee for the Preparation of Guidelines: Tadashi Tomo
Chairman, Scientific Committee: Hideki Hirakata

General Principles

(1) Considering the situation that various global and local guidelines have been issued, the following general principles are observed.

(2) The consistency of the style of the text of the guidelines will be evaluated in the future.

(3) After the report is submitted to and approved by the Board of Directors, its details will be published formally as a WG Report in the Journal
of Japanese Society for Dialysis Therapy.

On the evaluation of evidence levels
(1) Basically, the current evidence grading method of KDIGO is followed (Kidney International, 2006, see the attached table).
(2) The following may be decided by the responsibility of the working group for each guideline. However, the criteria and reasons must be stated

clearly.

(a) Restriction of conditions for the adoption of research papers (size, period, etc.)
(b) Upgrading and downgrading of evidence (depending on the situation, that the data are about Japanese subjects may be regarded as a
condition of upgrading).
(3) Papers in Japanese may be adopted by the judgment of the WG if the evidence level can be evaluated.
(a) If they are adopted, the reason for the adoption and the evaluation of the evidence level must be stated clearly.
(b) Maximum support for publication in English must be provided until the Guidelines are published in English.
(4) Abstracts are not adopted, in principle.

On the recommendation level

(1) Graded into 2 levels (strong, weak)

(2) The following expressions are used.
(a) It is recommended to . . ., It is recommended not to. . . (strong)
(b) It is desirable to . .., It is desirable not to . . . (weak)

(c) Since negative sentences such as “It is disrecommended to . . . or it is undesirable to . .

.7 is a strong expression, “It is recommended not

to ... oritis desirable not to . ..” is used by attaching conditioning modifications such as “as a routine procedure”.
(3) Ungraded expert opinions may be attached to items lacking evidence. In this instance, only those agreed on by two thirds or more of the WG
members are adopted.

Table of abbreviations

AFP

ALT

AST
AUC

Cer

Cmax
EIA
EOB-MRI
EPO

ESA

HA

HCV

IFN
KDIGO
NIDDM
PCR
PEG-IFN
PIVKA-II
PLP
PNALT
ROC curve
RT-PCR
RVR
SNMC
SVR
Tmax
TRX
UDCA
VRAD

o-fetoprotein 2.

alanine aminotransferase

aspartate aminotransferase

area under the plasma concentration time curve
creatinine clearance

peak serum concentration of a therapeutic drug 3.

enzyme-linked immunosorbent assay
EOB-magnetic resonance imaging
erythropoietin

erythropoiesis stimulating agent

hyaluronate

hepatitis C virus

interferon

Kidney Disease: Improving Global Outcomes

evaluation, and treatment of Hepatitis C in chronic kidney
disease. Kidney Int 2008;73(Suppl 109):S1-99.

Uhlig K, MacLeod A, Craig J et al. Grading evidence and
recommendations for clinical practice guidelines in nephrol-
ogy. A position statement from Kidney Disease: Improving
Global Outcomes (KDIGO). Kidney Int 2006;70:2058—
65.

Fukagawa M, Tsukamoto Y, Tsubakihara Y etal. On the
evaluation of evidence levels and degrees of guideline rec-
ommendation. J Jpn Soc Dial Ther 2010;43:347-9.

SCREENING OF DIALYSIS PATIENTS FOR

HEPATITIS C VIRUS INFECTION

non-insulin-dependent diabetes mellitus [Statements]

polymerase chain reaction . .
pegylated interferon 1. The serum aminotransferase levels are lower in
proteins induced by vitamin K absence-II dialysis patients than in individuals with normal
pyridoxal-5’-phosphate

persistent normal ALT
receiver operating characteristic curve
reverse transcriptase PCR 2.
rapid virological response
stronger neo-minophagen C
sustained virological response
maximum drug concentration time
thioredoxin
ursodeoxycholic acid
virus removal and eradication by double filtration
plasma pheresis 3.

1. Kidney Disease: Improving Global Outcomes. KDIGO
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renal function. (Evidence level: High, Recommen-
dation level: Strong)

The serum aminotransferase levels are higher in
HCV-antibody-positive than in negative dialysis
patients, but the criteria for the general popula-
tion cannot be applied to dialysis patients.
(Evidence level: High, Recommendation level:
Strong)

In dialysis patients, it is desirable to measure the
serum aminotransferase levels at least once a
month even if they are asymptomatic. (Evidence
level: Low, Recommendation level: Weak)

. It is recommended to perform the HCV antibody

test and, if necessary, the HCV-RNA test at the

Ther Apher Dial, Vol. 16, No. 4, 2012
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introduction of dialysis and the acceptance of
patients. (Evidence level: Low, Recommendation
level: Strong)

5. In dialysis patients, it is desirable to perform the
HCYV antibody test at least once every 6 months
even if HCV antibody is negative on the initial
test. (Evidence level: Low, Recommendation level:
Weak)

6. If the serum aminotransferase level increases
with no clear cause, it is recommended to
perform an ad hoc HCV-RNA or HCV core
antigen test in addition to the HCV antibody
test. (Evidence level: Low, Recommendation
level: Strong)

7. Ifan HCV-positive patient considered to be due to
nosocomial infection that has been detected, it is
recommended to perform the HCV-RNA or HCV
core antigen test in all dialysis patients who may
have been exposed. (Evidence level: Very low,
Recommendation level: Strong)

[Comments]

1. The serum aminotransferase level is lower in
dialysis patients than in individuals with normal
renal function.(Evidence level: High,
Recommendation level: Strong)

Serum aminotransferase levels (AST, ALT) as
indices of liver function have been reported to be
lower in dialysis patients than in individuals with
normal kidney function. There has been a report
that the ALT level was 15.6 = 12 IU/L in dialysis
patients and 22.7 = 18 IU/L in normal controls and
that the upper limit of the normal range of ALT in
dialysis patients was 27 IU/mL (1). Thus, if the
upper limit of the normal range was set at 25 IU/L,
then the ALT level was normal in 67% of dialysis
patients (2). There is also a report that the AST
levels in healthy individuals and dialysis patients
were 223 (22.0 £227) and 20.6 (21.6 = 23.6),
respectively, that the ALT levels were 20.3
(19.9 £20.7) and 16.3 (15.3 = 17.3), respectively,
and that the cutoff values effective for the predic-
tion of HCV infection were 18 for AST and 16 for
ALT (3). Since the serum aminotransferase levels
are lower in dialysis patients than the standards in
the general population, their cutoff values for the
prediction of HCV infection should be set at lower
levels in these patients. It has been known that the
serum aminotransferase levels in uremic patients
are low and negatively correlate with the blood urea
nitrogen level (4), and factors that inhibit the serum
aminotransferase activities have been reported to
accumulate in patients’ serum with elevations of the

Ther Apher Dial, Vol. 16, No. 4, 2012

serum aminotransferase levels due to dialysis (5).
However, the level of pyridoxal-5’-phosphate (PLP)
is positively correlated with the AST and ALT
levels. Additionally, serum aminotransferase levels
were significantly lower in the PLP-deficient group
than in the normal group, being 9.2 =03 vs.
13.4 £ 0.7 for AST and 8.6 = 0.6 vs. 11.4 = 0.9 for
ALT. Also, as the AST and ALT levels were
elevated by supplementation of PLP only in the
PL P-deficient group, deficiency of PLP, which acts as
a coenzyme of aminotransferases, has been sug-
gested to partly explain the low aminotransferase
levels in dialysis patients (6). There is also a report
that, in uremia, the enzyme activity of PLP is lost as
its lysine-binding site is carbamylated by cyanogen
salts formed by urea (7). In contrast, it has also been
reported that the Vitamin B6 and PLP levels are
normal in dialysis patients and thus, the low serum
aminotransferase levels cannot be explained by
Vitamin B6 deficiency (8,9).

Therefore, based on the clinical observations to
date and abnormalities of enzyme activities in uremic
patients, serum aminotransferase levels are consid-
ered to be lower in dialysis patients than in people
with normal kidney function.

2. The serum aminotransferase levels are higher in
HCV-antibody-positive than in negative dialysis
patients, but the criteria for the general population
cannot be applied to dialysis patients.(Evidence
level: High, Recommendation level: Strong)

The serum aminotransferase levels are normal in
dialysis patients regardless of whether they are
negative or positive for HCV antibody. However,
the ALT level is higher in HCV antibody positive
dialysis patients than in HCV antibody negative
dialysis patients (2.7 = 20.0 and 12.5 = 8.8, respec-
tively) (10). Particularly, the simultaneous detection
of HB antigen and HCV-RNA has been related
to ALT elevation. Also, it has been reported that the
ALT level was 32.4 = 24.2 and 33.7 = 27.2 in male
and female HCV-antibody-positive dialysis patients,
respectively, but 17.0 =114 and 139 *6.1 in
male and female HCV-antibody-negative patients,
respectively. The ALT level was also reported to be
higher in HCV-RNA-positive than in HCV RNA
negative patients. However, the ALT level was not
related to the HCV genotype (11). In HCV-
antibody-positive, HCV-antibody-negative, HCV-
RNA-positive, and HCV-antibody-negative dialysis
patients, the ratio of ALT/upper limit of the normal
range was 0.77 = 0.57, 0.38 £ 0.23, 0.81 = 0.57, and
0.37 + 0.23, respectively. The cutoff value of ALT
for being HCV-antibody-positive as determined
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from the receiver operating characteristic (ROC)
curve was 50% of the upper limit of the normal
range (sensitivity: 67%, specificity: 83%) and that
for being HCV-RNA-positive was 45% (sensitivity:
71%, specificity 80%). Also, the observed value/
upper limit of normal range of ALT was clearly
higher in HCV-RNA-positive than in HCV-RNA-
negative dialysis patients (12). Moreover, this value
was reported not to differ in the group without
hepatitis but to be higher in the group with hepatitis
compared with the group without hepatitis, suggest-
ing that the ALT level of HCV-RNA-positive dialy-
sis patients may be useful as a marker of liver
disorder obtained by liver biopsy (13). However,
histological findings obtained by liver biopsy were
reported to be milder, and the ALT level to be
lower, in HCV-positive dialysis patients than in
HCV-positive individuals with normal kidney func-
tion (14,15).

Therefore, the serum aminotransferase levels are
considered to be higher in HCV-antibody-positive
dialysis patients than in those negative, but the crite-
ria for the general population are not considered to
be applicable to dialysis patients.

3. In dialysis patients, it is desirable to measure the
serum aminotransferase levels at least once a month
even if they are asymptomatic.(Evidence level: Low,
Recommendation level: Weak)

While there is no evidence concerning the fre-
quency of measurement of the serum aminotrans-
ferase levels in dialysis patients, there have been
reports that the serum aminotransferase levels and
the ratio of ALT/upper limit of the normal range has
been reported to be higher in HCV-antibody-positive
and HCV-RNA-positive patients than in negative
patients (10-12,16). Although the ALT level was
elevated in only 51% of the HCV-RNA-positive
patients after kidney transplantation, but that the
ALT level was correlated with the degree of liver
tissue damage evaluated by liver biopsy, and that
ALT can serve as a marker of liver tissue damage in
HCV-RNA-positive recipients of kidney transplanta-
tion (13). Therefore, observation of changes in ALT
levels by regular examinations may lead to the early
detection of HCV infection, and the possibility of
HCYV infection must always be considered even if the
serum aminotransferase levels are within the normal
ranges.

Liver function tests are usually performed once a
month in dialysis patients. It is desirable to measure
the serum aminotransferase levels at least once a
month even in asymptomatic patients.
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4. It is recommended to perform the HCV antibody
test and, if necessary, the HCV-RNA ftest at the
introduction of dialysis and the acceptance of
patients.(Evidence level: Low, Recommendation
level: Strong)

In HCV-positive chronic nephritis, there has been
a report that membranoproliferative glomerulone-
phritis was the most frequent, accounting for 54%,
that cryoglobulinemia was noted in 54% of the
patients, and that HCV-RNA was detected in 66% on
cryoprecipitation and 22% of frozen sections (17).
Immunocomplexes are noted in the glomeruli by
kidney biopsy, and they have been shown to be a
cause of chronic nephritis such as membranopro-
liferative glomerulonephritis in which factors such
as cryoglobulin are involved (18-21). The HCV
antibody-positive rate is 7.9% in patients with kidney
diseases compared with 1.03% in healthy individuals
and is particularly high (16.6%) in patients with
glomerulonephritis. This rate is higher in those
patients with a Cer level of less than 30 mL/min than
in patients with a Ccr level of 30 mL/min or higher
(13% vs. 2.7%). Furthermore, HCV infection has
been reported to be involved in the etiology of glom-
erulonephritis (22). There has also been a report that
HCV was positive in 3.9% of the 1041 CKD patients,
and that 95% of HCV-positive patients showed
viremia, and that the HCV-positive rate is high in
CKD patients (23). It has also been reported that
HCV antibody was positive in 12.7% of dialysis
patients, and that of the dialysis patients, the HCV-
antibody-positive rate was higher in those with
non-insulin dependent diabetes mellitus (NIDDM)
(20.8%) than in those with no diabetes mellitus (DM)
(10%) (24), and that the HCV-positive rate in
NIDDM patients was high at 19.5% (25). Based on
these reports, HCV infection is likely to be involved
in the pathogenesis of chronic kidney diseases. There-
fore, the HCV-antibody-positive rate has been
reported to be high at 7.3% (26) or 14.4% (27) in
dialysis patients at the introduction of dialysis
therapy. Moreover, according to the Dialysis Out-
comes and Practice Patterns Study (DOPPS), the
HCV-positive rate varied from 2.6% to 22.9% among
the participating countries, and its increases were
related to the dialysis period, male gender, black race,
diabetes status, HBV infection, kidney transplan-
tation, and alcohol and drug dependence. Many
other studies have clarified the wide differences
in the HCV-antibody-positive rate and the HCV-
antibody-positive-conversion rate among dialysis
patients at different facilities (28,29). Particularly, the
HCV-positive-conversion rate has been reported to
be high at facilities with a high HCV-positive rate
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(30). Therefore, it is recommended to perform HCV
antibody or HCV-RNA test at the introduction of
dialysis therapy or at transfer of patients to another
hospital.

5. In dialysis patients, it is desirable to perform the
HCYV antibody test at least once every 6 months even
if HCV antibody is negative on the initial test.
(Evidence level: Low, Recommendation level: Weak)

While there is no evidence concerning the fre-
quency of HCV antibody test in dialysis patients,
HCV positivity was reported to be detected in
70 days (36-210 days) by second-generation enzyme
immunoassay (EIA) and in 49 days (27-119 days)
by the third generation EIA from the detection
of abnormality of ALT. In patients with acute
HCV hepatitis, HCV-RNA becomes detectable in
1-2 weeks after HCV infection, and chronic HCV
hepatitis is diagnosed when HCV-RNA persists for
6 months or longer. The chronicity rate is 55-85%. In
acute HCV hepatitis cases, the ALT level begins to
increase 2-8 weeks after infection. Symptoms usually
appear 3-12 weeks (mean 7 weeks) after infection,
and HCV antibody become positive simultaneously
or with a slight delay. If the infection takes a chronic
course, the ALT level increases and changes. Some
immune-deficient individuals remain HCV-antibody-
negative even after HCV infection (31). In a previous
study, the HCV-RNA-positive-rate increased from
12.9% to 15.7% after a 4-year follow-up, de novo
HCYV infection was observed in one patient during
this period with an HCV-positive-conversion rate of
0.33%/year, and the initial examination is considered
to have been made during the window period in five
of the patients, so that it was concluded that the
HCV-RNA test must be performed once a month to
reduce nosocomial HCV infection (32).

Also, there is a report that the HCV-antibody posi-
tive conversion rate was (.44 %/year when examined
at 6-month intervals while observing the CDC
standard preventive measures (33). Therefore, the
KDIGO guidelines recommend to perform the HCV
antibody test in HCV-antibody-negative patients
once every 6-12 months (intermediate recommenda-
tion level) (34). The KDIGO also recommends
testing by the enzyme antibody method at facilities
with a low HCV infection rate and by the nucleic acid
amplification technique at those with a high HCV
infection rate (intermediate recommendation level)
(34).

Based on these observations, it is considered desir-
able to perform the HCV antibody test at least once
every 6 months in dialysis patients even if the HCV
antibody were negative on the initial test.
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6. If the serum aminotransferase level increases with
no clear cause, it is recommended to perform an ad
hoc HCV-RNA test or HCV core antigen test in
addition to the HCV antibody test.(Evidence level:
Low, Recommendation level: Strong)

If the serum aminotransferase level has increased
with no obvious reason, there is the possibility of
HCYV infection. It has been reported that 9% of dialy-
sis patients were HCV-RNA-positive even if they
were HCV-antibody-negative, and the viral level is
considered to have been low in such patients. Caution
is needed in immune-deficient individuals such as
dialysis patients because of a low viral level (35).
Therefore, HCV infection cannot be excluded on the
basis of a negative HCV antibody test, the HCV-
RNA test must be performed when considered nec-
essary. For the HCV-RNA assay, real-time PCR is
recommended because of its high sensitivity (36,37).
It has also been reported that patients become posi-
tive for the HCV core antigen 2 days after HCV
infection but do not become positive for the HCV
antibody until 50.8 days after infection. Thus a high-
sensitivity assay for the HCV core antigen that is an
inexpensive and quick method for the judgment of
HCV infection, is useful for the diagnosis of HCV
infection and is used during the window period until
HCV antibody becomes positive (38,39). KDIGO
recommends that the HCV test by a nucleic acid
amplification technique should be carried out if the
serum aminotransferase level has increased with no
clear reason (strong recommendation) (34). Also, the
determination of the viral level and HCV genotype
by the HCV-RNA assay contributes to the evaluation
of responses to interferon therapy (36). Thus if the
serum aminotransferase level has increased with no
clear cause, it is recommended to perform the HCV-
RNA or HCV core antigen test ad hoc in addition to
the HCV antibody test.

7. If an HCV-positive patient considered to be due
to nosocomial infection has been detected, it is
recommended to perform the HCV-RNA or HCV
core antigen test in all dialysis patients who may
have been exposed.(Evidence level: Very low,
Recommendation level: Strong)

If a patient is judged to be newly positive on the
HCYV antibody test, the possibility of a nosocomial
outbreak of HCV infection must be examined. As
mentioned in the comment for Statement 6, the pos-
sibility of HCV infection cannot be excluded in
patients who may have been exposed even if they are
HCV-antibody-negative. Also, to fill the window
period of HCV infection, a test for HCV-RNA or
HCYV core antigen must be performed. KDIGO rec-
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ommends that surveillance to examine whether noso-
comial infection has not occurred by the HCV-RNA
test using a nucleic acid amplification technique be
carried out if an HCV-positive patient considered to
be due to nosocomial infection has been detected
(strong recommendation). In addition, KDIGO rec-
ommends re-examination within 2-12 weeks after an
initial negative examination (weak recommendation)
(34).

Therefore, if an HCV-positive patient considered
to be due to nosocomial infection has been detected,
it is recommended to carry out the HCV-RNA or
HCV core antigen test in all dialysis patients who
may have been exposed.

10.
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12.

13.
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MANAGEMENT OF HEPATITIS C IN
DIALYSIS PATIENTS (METHODS,
FREQUENCY OF BLOOD TESTS AND
IMAGING STUDIES)

[Statements]

1 Similar to patients with normal renal function, liver
biopsy is the most reliable method to evaluate the
liver disease of HCV-infected dialysis patients. It is
mostly recommended, when transplantation is con-
sidered. (Evidence level: Low, Recommendation
level: Weak)

2 The prognosis is significantly worse in HCV-
infected dialysis patients than in uninfected dialysis
patients. (Evidence level: High, Recommendation
level: None)

3 It is recommended to periodically follow-up HCV-
infected dialysis patients to screen for liver
cirrhosis and early detection of hepatocellular car-
cinoma. (Evidence level: High, Recommendation
level: Strong)

4 Iron has hepatocyte toxicity, and excessive hepatic
iron deposition is an exacerbating factor of chronic
hepatitis C and promotes hepatocarcinogenesis. In
consideration of these facts, it is desirable to avoid
iron overload in HCV-infected dialysis patients.
(Evidence level: Low, Recommendation level:
Weak)

[Comments]

1. Evaluation of the liver disease in HCV-infected
dialysis patients

Similar to HCV-infected patients with normal
renal function, liver biopsy is the most reliable
method to evaluate the liver disease in HCV-infected
dialysis patients. It is mostly recommended when
kidney transplantation is considered. (Evidence
level: Low, Recommendation level: Weak)

In dialysis patients, the aminotransferase levels are
often low even when they are infected with HCV, and
liver biopsy is the most reliable method to evaluate the
liver disease of HCV-infected dialysis patients as well
as HCV-infected patients with normal renal function.

Concerning histological changes of the liver, there
have been many reports that inflammation and fibro-
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sis are observed less frequently in HCV-infected
dialysis patients than in HCV-infected patients with
normal renal function (1-5). Cotler et al. (3) showed
that HCV-infected dialysis patients had less inflam-
matory activity and a lower proportion of bridging
fibrosis or cirrhosis than in hepatitis C patients with
normal renal function. In addition, as a histological
finding by liver biopsy, Shiavon et al. (4) and Hu et al.
(6) reported that HCV-infected dialysis patients
showed stage III and IV severe fibrosis significantly
less frequently than those with normal renal function.
Also, Sterling et al. (7) noted that the severity of liver
fibrosis and liver cirrhosis was similar to that in hepa-
titis C patients with normal renal function showing
a normal ALT level but was milder than in those
showing a high ALT level. There is also a report that
the progression rate of liver fibrosis correcied for the
infected period was relatively slow (8). However, de
Paula Farah et al. (9) have reported that histological
findings of both fibrosis and inflammation are com-
parable between HCV-infected dialysis patients and
HCV-infected patients with normal renal function.

On histological examination of the liver in HCV-
infected dialysis patients before kidney transplanta-
tion, severe liver fibrosis or cirrhosis was noted in
5.5-32%, and liver cirrhosis was noted in 0-24%
(2,3,5-8,10,11). The survival rate of dialysis patients
with biopsy-proven cirrhosis during 10 years after
transplantation was low at 26 %, indicating that liver
cirrhosis is an independent risk factor of poor progno-
sis, and liver cirrhosis is a contraindication for kidney
transplantation (12). It has also been clarified that the
prevalence of liver disorders after transplantation
increases markedly (five times) if there is HCV infec-
tion before transplantation (13), and that the progres-
sion of hepatic lesions is faster in HCV-infected
kidney transplantation patients than in HCV-infected
patients with normal kidney function (14). Since the
results of blood tests are not correlated with these
histological changes of the liver, it is necessary to
evaluate histological changes by liver biopsy before
kidney transplantation (5,7,10,11,15,16).

In dialysis patients, it has been reported that per-
cutaneous liver biopsy can be performed safely (17),
but it generally increases the risk of hemorrhage.
Transjugular liver biopsy is safer but is not performed
widely.

2. Prognosis of HCV-infected patients

The prognosis is significantly worse in HCV-
infected dialysis patients than in uninfected dialysis
patients. (Evidence level: High, Recommendation
level: None)

© 2012 The Authors

Therapeutic Apheresis and Dialysis © 2012 International Society for Apheresis

— 134 —



Guidelines 297

In 90% or more of dialysis patients, HCV infection
leads to chronic hepatitis (18). The effects of HCV
infection on the prognosis of dialysis patients have
become an important issue due to the increase in
patients with longer dialysis duration.

Many studies have indicated that the prognosis of
HCV-infected dialysis patients is significantly worse
than that of uninfected dialysis patients (19-25).
According to meta-analysis by Fabrizi et al. (26),
adjusted relative risk of all-cause mortality in HCV-
infected dialysis patients was 1.34 on the basis of
seven clinical studies involving 11589 patients.
Causes of death related to liver diseases such as
hepatocellular carcinoma and liver cirrhosis were
5.89 times more frequent in the former group.

The incidence of liver cirrhosis in HCV-infected
dialysis patients varies among reports from 1.3—
12.5% (10,11,16,27). According to the investigation
by Akiba et al. (28), the incidence of liver cirrhosis in
HCV-antibody-positive dialysis patients was 8.57/
1000/year.

There have been a few reports that the prognosis
of liver disease is better in HCV-infected dialysis
patients than in patients with normal renal function.
Okuda etal. (29) reported that none of the 189
patients with HCV-infected dialysis patients showed
progression to liver cirrhosis. Also, Ishida et al. (30)
showed by a questionnaire survey of 6366 dialysis
patients that hepatocellular carcinoma and liver cir-
rhosis were observed in 1.8% and 8.6%, respectively,
which were lower than the percentages in patients
with normal renal function. However, reports regard-
ing the progression of liver diseases have been incon-
sistent, with an 8-year prospective cohort study by
Espinosa et al. (31) showing the rapid progression to
liver cirrhosis in dialysis patients, being observed
after a median of 7 years from the initial elevation in
ALT, which is in contrast to the general population.

Generally, the incidence of hepatocellular carci-
noma in HCV-infected patients is proportionate to
the severity of liver fibrosis, and its incidence in
patients with liver cirrhosis showing severest fibrosis
is reported to be about 8%/year (32). However, there
is no detailed report on the incidence of hepatocel-
lular carcinoma in HCV-infected dialysis patients.
Nakayama et al. (20) followed up 276 HCV-antibody-
positive dialysis patients over 6 years and reported
liver cirrhosis in 30 and hepatocellular carcinoma in
eight at the end of the follow-up period. If most hepa-
tocellular carcinomas are assumed to have occurred
in liver cirrhosis, the annual rate of progression from
liver cirrhosis to hepatocellular carcinoma is consid-
ered to be at least 4%.The finding that liver cirrhosis
was noted in 30 (13.2%) of the 276 patients suggests
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that the progression rate to liver cirrhosis is nearly
the same as that in non-dialysis patients.

In dialysis patients, the incidence of, and mortality
due to, cancers have often been reported to be higher
than in the general population. According to a report
from Italy, the incidence of hepatocellular carcinoma
is 2.41 times higher in dialysis patients than in those
with normal renal function (33). According to a study
in Okinawa, Japan, the incidence of cancer in dialysis
patients was 2.48 times higher in males and 3.99 times
higher in females than that in the general population,
but the incidence of hepatocellular carcinoma was
similar in males and lower in females compared with
that in the general population (34). In a prospective
study of a cohort of 233 HCV-infected dialysis
patients, hepatocellular carcinoma was observed in
three patients during 10 years (0.53%/year) (35).
According to a questionnaire survey of 67970
patients, the incidence of hepatocellular carcinoma
was reported to be 3.87/1000 HCV-infected dialysis
patients/year during a 3-year period (28).

At the end of 1999, the prevalence of liver cirrhosis
was 8.25% and 11.84% in HCV-antibody-positive
patients and HCV-RNA-positive dialysis patients,
respectively, and that of hepatocellular carcinoma
was 2.16% and 2.59%, respectively. In those coin-
fected with HBV and HCYV, the prevalences of liver
cirrhosis and hepatocellular carcinoma were 12.2%
and 2.7%, respectively (36). In patients coinfected
with HBV and HCYV, liver damage is notable even in
those with normal renal function. However, as the
same is observed also in HCV-infected dialysis
patients (8), particularly close follow-up is needed.

To date, there has been no control study comparing
the prognosis between HCV-infected dialysis patients
and HCV-infected patients with normal renal func-
tion. This comparison may be difficult because of the
reduced life expectancy in dialysis patients.

There has been no report on the prognosis-
improving effect of therapeutic intervention in HCV-
infected dialysis patients.

Reports on the viral load level in dialysis patients
have been inconsistent: It has been reported to be
low by some (37,38), not to differ by others (2,39),
and to be high in still others (6). The HCV RNA
levels were reported to decrease in dialysis patients
but not to change in the control group during a 3-year
follow-up by Furusyo et al. (38) and during a 10-year
follow-up by Okuda et al. (29), respectively.

In a comparison concerning comobidities, hyper-
tension, hepatitis B, liver cirrhosis, wasting, anemia,
and HIV infection were more prevalent, but coro-
nary artery disease and stroke were less prevalent in
5737 HCV-infected dialysis patients than in 11228

Ther Apher Dial, Vol. 16, No. 4, 2012

— 135 —



298 Guidelines

uninfected dialysis patients matched for the time at
which dialysis was initiated. On the other hand, there
is also a report that coronary artery disease was more
prevalent in HCV-infected dialysis patients (40).

3. Follow-up

It is recommended to periodically follow-up HCV-
infected dialysis patients for the diagnosis of liver
cirrhosis and early detection of hepatocellular carci-
noma. (Evidence level: High, Recommendation level:
Strong)

HCV-infected dialysis patients develop liver cir-
rhosis or hepatocellular carcinoma more frequently
than uninfected dialysis patients, and periodic
follow-up for the diagnosis of liver cirrhosis and early
detection of hepatocellular carcinoma is necessary.

Follow up testing to evaluate the progression of
liver disease (liver fibrosis, liver cirrhosis, hepatocel-
lular carcinoma) include blood tests of AST, ALT,
v-GTP, total bilirubin, albumin, platelet count, and
AST/platelet ratio and imaging techniques such as
abdominal ultrasonography and contrast-enhanced
CT.

Since the AST and ALT levels are low in dialysis
patients regardless of the presence or absence of liver
disease, blood tests of liver fibrosis are necessary as
well as those of AST and ALT for the follow-up of
dialysis patients. In patients with chronic hepatitis C,
in general, the platelet count has been reported to
reflect liver fibrosis (41). The platelet count is also
useful as a marker of liver fibrosis in dialysis patients
(4). In HCV-infected dialysis patients, it has been
reported that platelets decrease with time compared
with uninfected dialysis patients and that the increases
in ALT and decreases in the platelet count are related
(42).

Generally, a high AST level as well as a low platelet
count is related to liver fibrosis, and the AST (IU/L)/
platelet count (x10%pL) ratio is useful as a marker of
liver fibrosis. This marker is also useful in dialysis
patients, indicating no fibrosis when it is less than 0.40
but fibrosis when it is 0.95 or higher (4,7).

In dialysis patients with liver cirrhosis, a high ALT
level and low albumin, total cholesterol, and white
blood cell count have been reported in addition to a
low platelet count (36).

Ultrasonography is also considered useful for the
dialysis of liver disorders in dialysis patients, and
ultrasound findings are correlated with the hyalu-
ronic acid level and platelet count (35).

The concentrations of a-fetoprotein and PIVKA-
II, which are markers of hepatocellular carcinoma,
can be interpreted in dialysis patients similar to
patients with normal renal function (43,44).
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Since some dialysis patients as well as patients with
normal renal function are positive for HCV antibody
but negative for HCV-RNA, the HCV-RNA test is
necessary if HCV antibody is positive.

There is no evidence concerning the frequency of
follow-up tests.

In Japan, there was a nationwide survey of the state
of execution of tests for viral hepatitis in dialysis
patients, particularly those for the detection of hepa-
tocellular carcinoma, in 2009 (45). According to this
survey, periodic follow-up using imaging techniques
including ultrasonography and CT are performed in
patients positive for hepatitis virus at 80% of the
facilities, and the frequency of the follow-up was less
than once a year in 5.4%, once a year in 56.5%, two
times a year in 28.8%, and three or more times a year
in 9.3%. Tumor markers were measured periodically
atonly 48.9% of the facilities, and the establishment of
follow-up plans and systems according to the guide-
lines is anticipated.

The KDIGO guidelines recommend that follow up
testing for HCV-related comobidities (such as liver
cirrhosis and hepatocellular carcinoma) should be
performed every 6 months in patients with liver cir-
rhosis and every year in those without liver cirrhosis
(46).

However, the working group proposes the more
close follow-up plan for the detection of hepatocel-
lular carcinoma on the basis of the follow-up plan for
patients with chronic hepatitis C recommended by
the Japan Society of Hepatology (47).

Patients with chronic hepatitis, patients with a plate-
let count of 10%uL or higher

Tests: AFP, PIVKA-II, abdominal ultrasonography
(about once every 6 months-1 year)

Liver cirrhosis patients, patients with a platelet count
of less than 10°/uL

Tests: AFP, PIVKA-II, abdominal US (about once
every 3 months), contrast-enhanced CT (about
once every 6 months)

If contrast-enhanced CT cannot be performed, or
if the diagnosis is difficult, MRI using EOB contain-
ing a small amount of gadolinium, which, in principle,
should be substituted for another test in dialysis
patients, should be considered.

A test of the AFP-L3 fraction must be considered
when the AFP level is high.

4. Administration of iron preparations

Iron has hepatocyte toxicity, and excessive hepatic
iron deposition is an exacerbating factor of chronic
hepatitis C and promotes hepatocarcinogenesis. In
consideration of these facts, it is desirable to avoid
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iron overload in HCV-infected dialysis patients. (Evi-
dence level: Low, Recommendation level: Weak)

Iron is a trace element indispensable for hemoglo-
bin synthesis. Iron stored in the liver is released into
blood when necessary. It has been shown that iron
has hepatocyte toxicity and that excessive hepatic
iron deposition is an exacerbating factor of chronic
hepatitis C and promotes hepatocarcinogenesis.
Patients with chronic hepatitis C show excessive iron
deposition in liver tissue, and iron-dependent oxida-
tive stress has been suggested to be involved in
various stages including hepatocyte damage, fatty
degeneration, fibrosis, and carcinogenesis. Iron depo-
sition in the liver has also been reported to be related
to hyporesponsiveness to interferon therapy in
patients with normal renal function (48). Moreover,
iron depletion therapy has been reported to signifi-
cantly lower the risk of hepatocellular carcinoma in
hepatitis C patients (49).

In hemodialysis patients, also, the serum ferritin
level shows significant positive correlations with the
AST and ALT levels in those positive for HCV anti-
body (50). There has been no large-scale clinical
study evaluating the effects of iron administration
on the liver in HCV-infected dialysis patients.
Kurihara etal. (51) administered an intravenous
iron preparation to HCV-antibody-positive dialysis
patients for one year with a target serum ferritin
level of 200-300 ng/mL., though the number of
patients was small, observed changes in the liver
function, and compared them with those in HCV-
antibody-negative dialysis patients. According to
this study, the AST and ALT levels increased in
two of the seven HCV-antibody-positive patients
but could be controlled by the administration of
stronger neo-minophagen C, no change was
observed in other markers such as the viral level,
cholinesterase level, and platelet count, and the
administration of an iron preparation to HCV-
antibody-positive patients was safe. In their study,
however, no histological evaluation was made, and
long-term consequences are unknown. Kato etal.
(52) showed that the oxidative stress marker levels
were high in HCV-infected dialysis patients and
were increased further by the administration of an
iron preparation.

On the other hand, HCV-infected dialysis patients
have been shown to have a high endogenous erythro-
poietin concentration and need a lower dose of eryth-
ropoietin (53). This is considered to be due to an
increase in the erythropoietin production by hepato-
cytes in the process of hepatocyte regeneration. The
same report showed that they also require a lower
dose ofiron. This is considered to be due to the release
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of iron stored in hepatocytes induced by inflamma-
tion, causing an increase in ferritin.

From these observations, caution to avoid iron
overload is necessary in administering iron prepara-
tions to HCV-infected dialysis patients. Therefore, in
HCV-infected dialysis patients, iron supplementa-
tions should be restricted to anemia not responding
even to the maximum dose of an ESA preparation
(54).

Package inserts mention severe liver disorder as a
contraindication of intravenous iron preparations.
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