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Estimated numbers of patients with liver disease related to
hepatitis B or C virus infection based on the database
reconstructed from medical claims from 2008 to 2010 in Japan
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Aim: To estimate the number of patients with liver-related dis-
eases classified by hepatitis viruses (HBV, HCV) based on the in-
formation from re-coded medical claims including several
diagnosed diseases.

Methods: We analyzed reimbursement data provided by
health insurance societies for 2.1 million individuals during
2008-2010. Database information of employees and their fami-
lies aged under 65years employees with hepatitis-related dis-
ease was extracted, the 1-year period prevalence was
calculated, and then number of patients with liver disease re-
lated to HBV and HCV by sex and age groups, respectively,
was estimated.

Results: The estimated number of patients were almost equiv-
alent during 2008-2010. As for HBV and HCV, the estimated
numbers of patients with chronic hepatitis (CH) in a year ranged
192 641-226 601 and 282 438-306 877, respectively.

Conclusion: Inthe 2008 Patient Survey in Japan, the number of
patients was estimated by the main disease in one patient, even
though the patient was diagnosed with several diseases. Based
on the database with hepatitis-related diseases after evaluating
several diagnosed diseases from medical claims, the estimation
method and protocol may minimize the disadvantage of medical
claim analysis, and is useful for patients, especially asymptom-
atic carriers and those with CH which had been underestimated
in the 2008 Patient Survey.

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC), from

which more than 30000 individuals die annually,
has become the fourth leading cause of death due to can-
cers in Japan.! The main etiology of HCC is persistent in-
fection with hepatitis C virus (HCV) or hepatitis B virus
(HBV). Natural courses of hepatitis virus carriers consist
of asymptomatic carrier state (AC), chronic hepatitis
(CH), liver cirthosis (LC) and HCC. Thus, it is necessary
to estimate the number of patients in each stage from the
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view of refining public health and improving the medical
economy through cost-effectiveness analysis.

Some attemnpts have been made for estimating the num-
bers of patients with liver disease. Tanaka et al.” estimated
the numbers of HBV and HCV carriers who were not aware
of their infection to be 903 000 and 808 000, respectively,
in Japan as of 2005. On the other hand, the 2008 Patient
Survey® estimated the number of emergency patients with
hepatic disease (HBV, HCV, neoplasms of liver and
intrahepatic bile duct, CH [alcoholic disease excluded],
and LC {alcoholic disease excluded]) to be 511 000.

“Patient survey” is one of the methods used in Japan to
estimate the number of patients for all diseases. However,
the number of patients by patient survey may be consid-
ered to be underestimated. Even though patients may be
diagnosed with several diseases, by patient survey the esti-
mation is calculated by one main disease in each patient
Moreover, the number of patients with chronic liver-
related diseases may be underestimated because in patient
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surveys the number of patients estimated are those whose
interval visit is under 30 days,

In Japan, the National Health Insurance Act was
launched in 1958, and the National Health Service was
started in 1961. Thus, practically all Japanese participate
in some sort of insurance system and part of their medical
payment is refunded if and when they get sick or injured.
The examination for remuneration is executed by the com-
mittee’s medical experts, based on the Health Insurance
Act, ordinance for medical treatment, a list of medical
treatment fees and various other notifications. Therefore,
the medical claims from insurance policies are regarded
as a powerful tool with sufficient reliability for estimating
the number of patients with any specific disease, in case
the tentative diagnosis only for the clinical laboratory ex-
amination was excluded completely or the discrepancy be-
tween diagnosed disease on medical claim and
International Classification of Diseases (ICD) classifica-
tion were adjusted properly.

In the case of estimating patients with liver disease, it
is necessary to look upon both disease categories (e.g.
acute hepatitis, CH, LC) and etiologies of hepatitis vi-
ruses (i.e. HBV and HCV). However, one liver disease
does not always correspond to one specific disease
name in the medical claims. Therefore, it is difficult to
estimate the numbers of patient with hepatic disease
using medical claims alone.

In this study, we estimated the number of patients with
liver-related diseases based on the information of re-coded
medical claims including several diagnosed diseases.

METHODS
TUDY SUBJECTS WERE medical claims from em-

ployees, as well as their family members, who
belonged to 20 business institutions with nationwide
branches throughout Japan and subscibed to

(a) Population (b) Subjects

Hepatology Research 2015

occupational health insurance societies. In this study, the
data was obtained from a database company (The Japan
Medical Data Center: JMDC) and already consolidated
anonymously. The target period was 3 years, from January
2008 to December 2010, and the numbers of individuals
were 582922 in 2008, 757051 in 2009 and 787075 in
2010. The ages of the individuals surveyed ranged
0-99years (before March 2008) and 0-74 years as of April
2008 when the medical insurance system for the elderly
aged 75 or over was started. Age distributions of study sub-
jects and Japanese population are shown in Figure 1.
The number of patients was estimated as follows:

1 Inone medical claim for one patient per 1 month in each
hospital/clinic, several diagnosed diseases are described.
We extracted all medical claims in which hepatitis-
related diseases (listed in Table 1) are described among
several diagnosed diseases and we set the database with
ID codes without personal identification.

2 We extract all medical claims from those aged under
65 years.

3 We excluded all medical claims with suspect diagnoses,
including those cases diagnosed by laboratory examina-
tion on the basis of documented information of the
treatment and the prescribed medicine.

4 All medical claims were sorted by consulting date in
each patient for 3 years.

5 Were-coded only liver-related disease of listed diseases (Ta-
ble 2) for every year in each patient considering the transi-
tion of disease, treatment and prescription of medicine.

6 We calculated 1-year prevalence classified by liver-
related diseases, sex and age group.

The flowchart for estimating the number of patients is
showed in Figure 2.

We also excluded cases of fatty liver, primary biliary cir-
rhosis, drug-induced hepatitis and liver injury, alcoholic

W Maie
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Figure 1 Age distributions of the Japa-
nese population and study subjects. Sex-

specific age distributions of the Japanese
population and study subjects at 2010
are shown. (a) Japanese population. (b)
Subjects.
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Table 1 International Classification of Diseases (ICD)-10
classification that target extracts in this study

ICD-10

code Disease

B15 Acute hepatitis A

B16 Acute hepatitis B

B17 Other acute viral hepatitis

B18 Chronic viral hepatitis

B19 Unspecified viral hepatitis

C22 Malignant neoplasm of liver and intrahepatic bile
ducts

K70 Alcoholic liver disease

K71 Toxic liver disease

K72 Hepatic failure, not dassified elsewhere

K73 Chronic hepatitis, not classified elsewhere

K74 Fibrosis and cirrhosis of liver

K75 Other inflammatory liver diseases

K76 Other diseases of liver

K77 Liver disorders in diseases classified elsewhere

7225 Carrier of infectious disease

hepatitis and liver injury, autoimmune hepatitis and cir-
rthosis, and liver cancer aside from HCC.

We tallied patient numbers of each disease listed in Ta-
ble 2, and calculated sex- and age-spedific 1-year period
prevalence using the number of the patients divided by
the number of subscribers under 65years as follows: let
Xj be a number of patients and Nj; be a sample size of pop-
ulation in (i, j)-th group, where i is index of age group (i=1
for 0-9 years, i=2 for 10-19years, ..., i=7 for 60-64), j is
index of sex (j=1 for male and j =2 for female); then, esti-
mated prevalence becomes:

Xy
T ij = -
Nj
IfX;=0, the 95% confidence interval can be obtained as
follows:
0 %2(0.025)
* 2N

where x3(0.025) is upper 2.5% point of x*-test distribution

with degrees of freedom 2. Otherwise, the 95% confidence
interval can be obtained as:

rijil.96

Then, we estimated the numbers of patients in Japan by
means of multiplying the 1-year period prevalence esti-
mated based on the information of re-coded medical

Estimated number of liver disease patients in Japan 3

Table 2 Reclassified disease

Redlassified disease

Subjects in this
study

HBV-related asymptomatic carrier state

HCV-related symptomatic carrier state
HBV- and HCV-related asymptomatic carrier
state
Other asymptomatic carrier states
HBV-related chronic hepatitis
HCV-related chronic hepatitis
HBV- and HCV-related chronic hepatitis
Other chronic hepatitis
HBV-related liver cirrhosis
HCV-related liver cirthosis
HBV- and HCV-related liver cirrhosis
Other liver cirrhosis
HBV-related hepatocellular carcinoma
HCV-related hepatocellular carcinoma
HBV- and HCV-related hepatocellular
carcinoma
Other related hepatocellular carcinoma
HBV-related acute hepatitis
HCV-related acute hepatitis
HBV- and HCV-related acute hepatitis
HAV-related acute hepatitis
HEV-related acute hepatitis
Other acute hepatitis

Excluded diseases Fatty liver
Primary biliary cirthosis
Drug-induced hepatitis and liver injury
Alcoholic hepatitis and liver injury
Autoimmune hepatitis and liver cirthosis
Liver cancer other than HCC

HAV, hepatitis A virus; HBV, hepatitis B virus; HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; HEV, hepatitis E virus.

claims by corresponding sex and age in the Japanese pop-
ulation, with the formula:

T
M~

rijxpij
i=1

.

where r;; is 1-year prevalence of AC, CH, LC and HCC, and
P is population. Let [l u;] be each 95% confidence inter-
val of prevalence of (i, j)-th group. We simply calculated
the 95% confidence interval of number of patients by
sum product of upper or lower confidence limit and pop-
ulation, that is:

2 7 2 7
2 2 Lyxpy, 2 X uiXpy

j=1i=1 j=li=1

© 2015 The Japan Society of Hepatology
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[ medical claim )
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extract all medical claims with
hepatitis related diseases among
several disease
(listed in Table 1)

y

extract all medical claims under
aged 65 years

!

exclued all medical claims with
suspected diagnosed cases

!

sort all medical claims by consulting
date in each patient for 3 years.

|

recode one disease among liver

every year in each patient

related disease listed in Table 2 for {-*

|

calculate one-year period
prevalence classified by liver related
disease and sex and age group

¥

/ estimate the number of patients\
from the one-year period

prevalence and Japanese
population

in one medical claim for one patient

.. per one month in each hospital/
clinic, several diagnosed diseases
are described

considered based on the transition

, of disease for 3 years based on the
treatment and the prescription of
medicine

Figure 2 Flowchart of outline to estimate the number of patients.

In this study, the data is obtained from a database com-
pany (JMDC) with consolidated anonymity. This study
was conducted in accordance with the Declaration of
Helsinki.

RESULTS

Medical claims for patients with liver disease
F STUDY SUBJECTS, there were 34998 medical
claims for 10 277 patients with liver disease among

4126951 medical claims for 575 658 patients in total

(aged 0-64years) from January to December 2008;

55144 medical claims for 15605 patients with liver

© 2015 The Japan Sodiety of Hepatology

disease among 5982748 medical claims for 756494
patients in total (aged 0-64 years) from January to De-
cember 2009; and 56 848 medical claims for 16336 pa-
tients with liver disease among 6174598 medical
claims for 777 417 patients in total (aged 0-64 years)
from January to December 2010 (Table 3). The numbers
of medical claims excepting suspected diagnosis were
27 602 medical claims for 5190 patients from January
to December 2008; 43770 medical claims for 8016
patients from January to December 2009; and 44 260
medical claims for 7930 patients from January to
December 2010. The numbers of target patients in
2008, 2009 and 2010 were 4206, 6514 and 6255 by
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Table 3 Medical records for estimating number of patients with liver disease

2008 2009 2010 2008-2010

No. of No. of No. of No. of No. of No. of Total no. of Total no. of

patients receipts patients receipts patients receipts patients receipts
Subscriber 582922 4282666 757051 6175319 787075 6370144 2127048 16828129
Subscriber aged under 575658 4126951 75649%4 5982748 777417 6174598 2109569 16284297
65 years
With liver disease’ 10277 34998 15605 55144 16336 56848 42218 146990
Except for suspected 5190 27602 8016 43770 7930 44260 21136 115632
diagnosis
Reclassified* 4206 6514 6255 16975

"Wwith International Classification of Diseases (ICD) codes listed in Table 1.

*Patients with reclassified disease.

reclassification on 27 602, 43770 and 44 260 medical
claims, respectively.

Orie-year period prevalence

The age-specific ~1-year period prevalence (in
cases/100 000) of AC, patients with CH, LC and HCC were
calculated for patients infected with HBV or HCV
(Figs 3,4). Additionally, the age-specific 1-year period prev-
alence of AH was estimated for patients infected with hep-
atitis A virus (HAV), HBV or HCV (Fig. 5).

HBV

In comparison, no significant difference was observed in
the 1-year period prevalence of each clinical entity among
all age groups across 3years, except for women aged
20-29years with HBV-related CH (Fig. 3). In comparing
the age groups in males, we found that the 1-year period
prevalence of CH, LC and HCC increased with age. Like-
wise, for females, the 1-year period prevalence of CH and
LC also increased in parallel with age. In both men and
women, the 1-year period prevalence of AC among those
aged 0-9years was higher than those aged 10-19years
and 20- 29 years; they ranged 7.5-16.3/100 000 persons
in males and 7.8-22.3/100 000 persons in females during
the 3 years of survey.

HCV

In comparison of the 1-year period prevalence of each dis-
ease entity across 3 years, no significant difference was ob-
served among all age groups, except for patients with HCV-
related CH in men aged 40-49years. The 1-year period
prevalence of AC among each age group was low at 0-
11.8/100 000 persons. In contrast, the 1-year period preva-
lence of CH, LC and HCC increased with age.

Acute hepatitis

In comparing the 1-year period prevalence of acute hepati-
tis, there was no difference in HAV, HBV and HCV patients
across the age groups and throughout the 3 years. Particu-
larly, the 1-year period prevalence of acute hepatitis C
was low at 0-2.1/100 000 persons.

Estimated number of patients

Based on the age- and sex-specific 1-year prevalence of liver
disease and the Japanese population during the 3 years
from 2008 to 2010, the numbers of persons aged under
65 years with AC, patients with CH, LC, HCC as well as
AH were estimated (Fig. 6, Table 4).

Persistent HBV infection

The estimated number of patients with persistent HBV in-
fection was 248 229-287350. Of these, 29086-29950
were AC; 192641-226,601 had CH, 9498-12485 had
LC and 14569-19155 had HCC. Among patients with
persistent HBV infections, those with CH accounted for
77.6-79.1%. Stratified by sex and age, the estimated num-
bers of patients aged 30-39 years and over, both in males
and females, were greater than 10 000 (Fig. 5). Particularly,
the estimated numbers of patients with HCC remained
constant at zero in both men and women aged under
29 years; and over 4000 among males aged above 50 years.

Persistent HCV infection

The estimated number of patients with persistent HCV in-
fection ranged 318 900-343 798 over the 3 years. Of those,
2006-2635 were AC, 282 438-306 877 had CH, 14 830-
17,511 had LC and 14 775-19,528 had HCC. Among pa-
tients with persistent HCV infections, chronic hepatitis
accounted for 88.6-90.3%. Stratified by sex and age, the

© 2015 The Japan Society of Hepatology
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Figure3 Prevalence of liver diseases associated with hepatitis B virus (HBV) infection. Sex- and age-specific prevalence (per 100 000 per-
sons) of liver diseases at 2008, 2009 and 2010 are shown. Each square and bar represent an estimator of prevalence and its 95% con-
fidence interval. (a) Asymptomatic carriers (AC). (b) Chronic hepatitis (CH). (c) Liver cirrhosis (LC). (d) Hepatocellular carcinoma
(HCC).
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Figure 4 Prevalence of liver diseases associated with HCV infection. Sex- and age-specific prevalence of liver diseases at 2008, 2009 and
2010 are shown. Each square and bar represent an estimator of prevalence and its 95% confidence interval. (a) Asymptomatic carriers
(AC). (b) Chironic hepatitis (CH). (c) Liver cirthosis (LC). (d) Hepatocellular carcinoma (HCC).
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Figure 5 Prevalence of acute hepatitis. Sex- and age-specific prevalence of acute hepatitis at 2008, 2009 and 2010 are shown. Each
square and bar represent an estimator of prevalence and its 95% confidence interval. (a) Acute hepatitis by HAV. (b) Acute hepatitis

by HBV. {c) Acute hepatitis by HCV.

estimated number of patients aged 30-39years and over,
both in males and females, was more than 10 000 (Fig. 6).
Particularly, the estimated numbers of patients with HCC
stayed constant at zero in both men and women among
those aged under 29 years, and over 2000 among males
aged above 50years.

Persistent HBV or HCV infections, or other
etiologies

The estimated total number of patients with persistent HBV
or HCV infection, as well as those of unknown etiologies,

© 2015 The Japan Society of Hepatology

was 1123846-1,262,022 (Table 4). Of them, 27
966-31635 were AC, 997442-1117944 had CH, 52
659-60815 had LC and 37 77351 610 had HCC. Among
persistent HBV or HCV infections, CH accounted for 88.6-
89.0%.

Patients with AH

The estimated number of acute hepatitis A, acute hepatitis
B and acute hepatitis C cases was 1800-2397, 1961-3837
and 93-720, respectively (Table 4).



