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Introduction

Non-alcoholic fatty liver disease (NAFLD) and non-alcoholic steatohepatitis (NASH), the worrisome subset of
NAFLD, occur across all age groups and ethnicities. NAFLD is already the most common liver disorder in Western
industrialised countries,' affecting 20 ~30% of the general population. Recent increase in the number of obese in-
dividuals and resultant metabolic syndrome patients, almost certainly thanks to changing lifestyle and behaviour pat-
terns, notably the adoption of a high-fat Western-style diet, however,”” indicate that NAFLD is no longer a disease
exclusive to Westerners. For instance in Australia, hepatic dysfunction due to NAFLD has already been seen most
frequently in the primary care field,? and in Japan, the number of obese individuals has quadrupled during the past
four decades, and up to 25% of those who have medical checkups are now found to be suffering from some types

of hepatic dysfunction, in particular, fatty liver.* With an accumulating body of evidence suggesting that a significant,

Table 1. Prevalence of NAFLLD among the Adult Population of Asia-Pacific

Countries
Country Individuals with NAFLD
China 5~24%
Hong Kong 16%
India 5~28%
Indonesia ~30%
Japan 9~30%
Malaysia 17%
Singapore 5%
South Korea ~18%
Taiwan 11.5~41%

5
Source: reference’.
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albeit relatively small, proportion of NAFLD patients advance to liver cirrhosis and hepatocellular carcinoma (HCC),
it is obvious that this apparent pandemic of NAFLD cannot be considered as only a benign condition accidentally
associated with obesity or diabetes mellitus (DM) any longer, and NAFLD is now a matter of great public health
concern in all parts of the Asia-Pacific region (Table 1).” However, the prevalence of NAFLD in the region problem-
atically varies according to measures of age, gender, ethnicity and locality, and, interestingly and most significantly,
disease definition criteria,” and there had, indeed, been no established clinical guidelines for NAFLD from author-
itative bodies in or out of the region, so that we are delighted that we now have the new NAFLD guideline proposals
from a perspective of Asia-Pacific, which is more ethnically diverse than any other region, promulgated by the
Asia-Pacific Working Party (APWP) on NAFLD.** This document gives an overview of current concepts about
diagnosis and treatment of NAFLD in the context of APWP guidelines, as well as the future direction of the manage-
ment of the disease. The intent is to enable clinicians in the Asia-Pacific region to evaluate and manage NAFLD

and NASH patients and make rational decisions based on this perspective.

Prevalence and Prognosis of NAFLD

NAFLD is the commonest liver disorder in Western industrialised countries and the estimated prevalence is re-
ported to be as high as 30%. However, large population-based surveys in China, Japan and South Korea also indicate
that the prevalence of NAFLD is now up to 24% in population subgroups, depending on age, gender, ethnicity
and location. Because there is strong evidence that the prevalence of NAFLD has increased recently in parallel
with regional trends in obesity, type 2 DM and metabolic syndrome; the APWP on NAFLD have concluded that
further increases in the region are very likely.® Actually for example, over a 12-year period, the prevalence of NAFLD
in Japan has more than doubled from ~13% in 1988-9 to ~30% in 2004. Comparable trends have also been noted
anecdotally in the rest of Asia, particularly in urban centres.?

Despite the general impression that most individuals with NAFLD are unlikely to develop hepatic decompensation,
a significant, albeit relatively small, proportion of NAFLD patients can advance to liver cirrhosis and HCC. A report
from Japan showed that, of 247 patients with NAFLD, 89 (36%) had stage 3 or 4 hepatic fibrosis, and over a
mean follow up period of 44 mo, HCC developed in five patients of whom four died from their liver cancers.'’
The 5- and 10-year survival in NASH has been estimated at 67% and 59%, respectively, although death often may
be from comorbid conditions.”" In Japan, the ratio of observed versus expected deaths was actually higher for cir-

rhosis than for heart disease in people with diabetes (2.67 v 1.81).12

Diagnosis and Evaluation of NAFLD

Fatty liver, i.e. a hepatic condition where large vacuoles of triglyceride fat accumulate in hepatocytes, can be
defined by the presence of at least two of the three following abnormal findings on ultrasonography: being diffusely
echogenic (‘bright liver’) with hepatic echogenecity greater than that of kidney or spleen (liver-kidney contrast' erc.),
vascular blurring and deep attenuation of ultrasound signal.” If hepatic imaging results are compatible with the afore-
said findings and metabolic risk factors, notably obesity, DM and other insulin-resistant states, NAFLD is highly
likely when patients have otherwise unexplained ALT elevation.

By definition, it is critical to exclude individuals with a history of excessive alcohol use. The National Institutes
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of Health Clinical Research Network (NIH CRN) of the United States limits alcohol intake to less than two standard
drinks per day for men (140 g of ethanol/week) and one standard drink per day for women (70 g of ethanol/week),
and APWP have also accepted this definition as appropriate because there is no evidence for ethnic differences
in dose thresholds for alcohol-induced liver injury.® Patients should be screened for hepatitis B virus and hepatitis
C virus serology and all common and less common liver diseases e.g. autoimmune disease and genetic disorders,
as well as hepatic malignancies, hepatobiliary infections and biliary tract disease should also be rightfully excluded.

Once patients are suspected of having NAFLD, they should undergo further examination and baseline tests that
allow definition of NAFLD as discussed earlier, identification of the underlying metabolic factors (i.e. central obesity,
type 2 DM, dyslipidaemia and metabolic syndrome), exclusion of other disorders and assessment of the likely severity
of NAFLD/NASH. These tests comprise haematological (full blood count) and biochemical (bilirubin, serum ALT,
AST, 7 -GTP, albumin, globulin and fasting serum lipids) indices, serology (HBs-Ag, HCV-Ab and ANA), anthrop-
ometry, hepatic imaging (abdominal ultrasound) and determination of insulin sensitivity (fasting blood glucose and
75 g oral glucose tolerance test).8 Anthropometry encompass height, weight, body mass index and waist circum-

6,13
ference.

The apparent differences in prevalence of obesity between Eastern and Western patients could reflect
differing criteria used to define waist circumference and body mass index. On the basis of the fact that applying
Western anthropometric standards has previously failed to identify Asian patients at risk of cardiovascular diseases,
and because NAFLD is strongly associated with the degree of obesity, it is appropriate that relevant Asian standards
for those values be applied, and APWP have supported this proposition, as also substantiated by the International
Diabetes Federation (Table 2).*'

When the diagnosis of NAFLD is established, optional tests may include abdominal CT, liver biopsy and pro-
thrombin time.” The APWP on NAFLD recommend that liver biopsy be considered when the diagnosis is not un-
ambiguously clear, in patients with high risk of advanced fibrosis and complications like portal hypertension and
HCC and for those in clinical trials, having accepted that the main reason for not mandating liver biopsy in all
patients with NAFLD are logistic and pertain to acceptability of the procedure (which can cause pain or dangerous
complications).s’15 While refinement in the diagnostic categories is anticipated, the NIH CRN classification should
be adopted for initial diagnosis, and use of the NAFLD Activity Score should be encouraged for routine reporting."®

While liver biopsy remains the 'gold standard’ for diagnosing and staging NAFLD and NASH, revealing the rela-

tionship between inflammation and fibrosis, significant limitations to biopsy, e.g. cost, logistics, pain and dangerous

Table 2. International Diabetes Federation Definition of the Metabolic Syndrome

The metabolic syndrome is defined by central obesity plus any two of the following factors:

Central obesity Waist circumference =94 c¢m (Caucasian men), =280 cm (Europid women); =90 cm
(Asian men) and =80 cm (Asian women)

Triglycerides =150 mg/dL (1.7 mmol/L) or receiving specific treatment for this lipid abnormality

Reduced HDL-cholesterol <40 mg/dL (1.03 mmol/L}) in men and <50 mg/dL (1.29 mmol/L) in women or receiving
specific treatment for this lipid abnormality

Raised blood pressure Systolic BP =130 or diastolic BP =85 mmHg or receiving treatment for hypertension

Fasting plasma glucose 2100 mg/dL (5.6 mmol/L)T or previously diagnosed type 2 diabetes

Source: reference®.

TIf FPG is =100 mg/dL (5.6 mmol/L), a glucose tolerance test is strongly recommended but is not necessary to define the
syndrome.

SIDDS 2007 =121



!Seoul International Digestive Disease Symposium 2007

v—

complications, exist. Sampling error may be another issue.'” On top of that, many NAFLD patients are asymptomatic
and hence may be reluctant to undergo such procedures. So it seems reasonable to conclude that liver biopsy is
not always essential for the diagnosis of NAFLD or for initial assessment of patients who have this disorder, and
indeed the rising incidence and prevalence NAFLD has driven the search for accurate non-invasive tools of liver
fibrosis within this condition. Although such non-invasive markers of liver fibrosis have been most extensively stud-
ied in the context of hepatitis C, there has been considerable interest in extending this work into the field of NAFLD

. . . 18-20
because of the increasing prevalence of disease.

Furthermore, a NAFLD-specific fibrosis score has recently been
created to separate patients with or without advanced fibrosis in a large cohort of biopsy-proven NAFLD patients.2l
An algorithm was constructed using six readily available laboratory and clinical variables including age, hyper-
glycaemia, BMI, platelet count, albumin and AST/ALT ratio, and while this brand new simple scoring system is
yet to be evidence-based, has a great potential to accurately separate patients with NAFLD with and without advanced
fibrosis, rendering liver biopsy for identification of advanced fibrosis unnecessary in a substantial proportion of

patients.

Management and Treatment of NAFLD

With regard to treatment of NAFLD, there are no published large randomised controlled trials of therapies upon
which to base conclusi;/e recommendations and at the present time, the initial approach to NAFLD should involve
dietary modification based on the metabolic profile (i.e. obesity, diabetes, hyperlipidaemia and hypertension) and
getting patients to increase levels of physical activity through aerobic exercise, and the APWP on NAFLD considered
that this should remain the 'cornerstone' of management.® Weight reduction is usually required to a greater or lesser
extent and in the severely obese, the best therapeutic modality is bariatric surgery.”> We also assume it is especially
sensible to direct management strategies at lifestyle modifications based on the patient's metabolic profile, which
should reduce the risk of mortality from cardiovascular disease and may also alleviate NAFLD. Another important
aspect of patient care is that those with NAFLD have a high risk of developing new complications of insulin resist-
ance and metabolic syndrome, so that metabolic risk factors should be identified and pharmacologically treated,
including optimal glycaemic and lipid control of type 2 DM and treatment of dyslipidaemia. Using lipid-lowering
drugs, that is, 'statins' (HMG-CoA reductase inhibitors), is frequently indicated among patients with metabolic
syndrome. It is safe and hence recommended for usual indications for NAFLD patients.9 Even though the role of
pharmacotherapy should still be regarded as investigational and is not recommended for routine clinical practice
by the APWP on NAFLD, several therapeutic modalities that target mechanisms of NAFLD are in the process of
research and development, because NAFLD is strongly associated with significant liver related morbidity and mortal-
ity, and its underlying pathophysiology is thought to result from a multiple hit process: e.g. the accumulation of
hepatic fat secondary to insulin resistance, reactive oxygen species, inflammatory cytokines and adipokines. Of those,
insulin-sensitising drugs such as thiazolidinediones and metformin and those affecting hepatic lipid partitioning are
the most appealing potential therapies.”** For the moment at least, the initial approach should mainly focus on
lifestyle change as mentioned above, as well as non-specific liver-targeted therapies such as ursodeoxycholic acid,
despite the insufficient levels of data either supporting or refuting the use of ursodeoxycholic acid in patients with
NAFLD or NASH.*
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Table 3. Clinical Algorithm for Patients with NAFLD

Diagnosis of NAFLD Abdominal ultrasound

Computerized tomography (if ultrasound not diagnostic)
Liver biopsy

Exclusion of secondary Alcohol use (>70 g/week in women and > 140 g/week in men is acceptable)

causes of fatty liver Hepatitis B and C virus infections
Other liver and biliary diseases

Assessment of severity of NAFLD  Clinical factors: age, obesity (BMI=25 kg/mz), glucose intolerance or diabetes

Liver biopsy (diagnosis uncertain, or risk factors for advanced NAFLD present)
Evaluation of liver function and complications of cirrhosis

Screening for metabolic syndrome Waist circumference (Asian criteria), body height and weight (BMI)

Fasting blood glucose and serum lipids
Blood pressure

Oral glucose tolerance test (if fasting blood glucose=5.6 mmol/L, no history of dia-
betes)

Lifestyle modification Diet low in simple carbohydrates, enriched in complex carbohydrates/dietary fibre, low

in saturated fats, enriched in unsaturates (diabetic or 'heart healthy' diet)
Reduction in waist circumference, modest weight loss
Aerobic physical exercise (at least 20 min each day)
Sustained changes (need for reinforcement)

Drug treatment Specific pharmacological treatment not recommended for routine practice

Treat metabolic syndrome, including the use of statins if clinically indicated
Bariatric surgery for morbidly obese, and those who fail to adopt or respond to lifestyle
measures

9
Source: reference’.

Conclusion

In summary, the clinical algorithm for patients with NAFLD is described as Table 3.2 There is, of course, much

still to be done to improve the clinical practice of NAFLD and NASH. Concerted action by regional societies and

governments, not to mention every clinician, is needed to tackle this newly recognised pandemic.

10.
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Recently, metabolic syndrome has been attracting much attention
both medically and socially because of rising incidences of
lifestyle-related diseases such as obesity and diabetes mellitus
(DM). In fact, the concept that nonalcoholic fatty liver disease
(NAFLD) and nonalcoholic steatohepatitis (NASH), its pathologi-
cally significant form, are hepatic manifestations of metabolic
syndrome is now widely accepted by most clinicians and scien-
tists. The importance of NAFLD/NASH is now attracting consid-
erable attention because incidences have rapidly increased over the
past few years, and NAFLD is already thought to be the most
common liver problem in the Western world,! i.e. Western Europe
and the United States.

In the meantime, it has become clear that NAFLD is no longer
a disease exclusive to Westerners. In Japan, the number of obese
individuals has quadrupled during the past four decades, reaching
23 million; and now up to 25% of those who visit medical facilities
for such purposes as medical checkups are found to be suffering
from some type of hepatic dysfunction, in particular, fatty liver.
With an accumulating body of evidence suggesting that a signifi-
cant, albeit relatively small, proportion of NAFLD patients can
advance to liver cirrhosis and hepatocellular carcinoma (HCC), it
is obvious that this apparent pandemic of NAFLD can no longer be
considered as merely a benign condition only accidentally associ-
ated with obesity or type 2 DM (T2DM).

Thus, interest in NASH has been mounting rapidly. Over the
past few years, it has become common in both developing and
newly industrialized economies in the Asia—Pacific region, where
traditionally clinicians have dealt with the formidable burden of
viral hepatitis.? Consequently NAFLD/NASH has now become a
major, popular theme addressed by symposia and workshops orga-
nized by regional gastroenterology and hepatology societies. This
trend was further highlighted when the third single topic confer-
ence ‘NASH in Asia-Oceania’ was held in Japan in October 2004
(the proceedings of the conference are included in the October
2005 issue of Hepatology Research). The topics presented at the
conference were, however, limited largely to those derived from
studies conducted in the West, with a few from Australia and
Japan.

Therefore, we have been wondering about the actual status quo
of NAFLD in the Asia-Pacific region, where the incidence of

Accepted for publication 22 March 2007.

Correspondence

Professor Hiromasa Ishii, Department of Internal Medicine, Keio Uni-
versity School of Medicine, 35 Shinano-machi, Shinjuku, Tokyo 160-
8582, Japan. Email: hishii@sc.itc.keic.ac.jp

Journal of Gastroenterology and Hepatology 22 {2007) 769-770 © 2007 The Authors

obesity and metabolic syndrome seems undoubtedly on the rise
almost certainly thanks to changing lifestyle and behavior patterns,
notably the adoption of a high-fat, Western-style diet and physical
inactivity resulting from increased mechanization.® In reviewing
the current data related to obesity, DM and NAFLD/NASH in the
Asia-Pacific region, it is evident that as in Western Europe and the
United States, hepatic dysfunction due to NAFLD/NASH has been
seen most frequently in the field of primary care medicine in
Australia and New Zealand, where its incidence surpasses those of
viral hepatitis (hepatitis B and hepatitis C) and alcoholic liver
diseases.? It has also been reported that 20% of the Australian
population is obese, 22% of children between the ages of 2-17
years are either overweight or obese, and 8% of men and 6% of
women suffer from T2DM. In Japan also, the number of those who
are obese has definitely been on the rise. According to recent data
compiled from the govenment-managed Health Insurance Survey
in 2004 (by the Okinawa Bureau of Social Insurance), the inci-
dence of obesity with body mass index (BMI) exceeding 25 kg/m?
is 30.2% for men and 18.5% for women. The figures are highest in
Okinawa, with the incidence of obesity at 46.9% for men and
26.1% for women in their thirties or older. As for the countries of
South-East Asia, it has been reported that T2DM and NASH are
common occurrences among Filipinos, Indonesians and Australian
Aborigines. In Malaysia, the incidence of T2DM jumped from
3.9% in 1984 to 12.2% in 1996. It has been reported that in
Indonesia, the incidence of fatty liver (diagnosed by abdominal
ultrasound) has reached 30% of the population.® Furthermore, it is
predicted that the population affected by T2DM will reach one
billion in 2020, among which 60% will be located in Asian
countries.5

The reviews underpinning the proposed Asia-Pacific NAFLD
guidelines clearly illustrate that NAFLD is now a matter of great
public health concern in all parts of the Asia-Pacific region.’
However, the prevalence of NAFLD in the region problematically
varies according to measures of age, gender, ethnicity and locality,
and, interestingly and most importantly, according to the criteria
used for disease definition.? Indeed, there have been no established
diagnostic guidelines for this particular disease, even from other
regions or authoritative bodies;’ thus we strongly believe it is now
appropriate to promulgate NAFLD guidelines from an Asian
perspective.

Regarding ethnicity, North American studies have noted ethnic
predisposition to NAFLD among Hispanics, East Asians and those
from the Indian Subcontinent.'®*! While it is inevitable that genetic
factors influence the diverse phenotypes of NAFLD encountered,
candidate gene association studies have thus far been significantly
limited"? and nowhere near evidence-based. In addition, while
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there is no single Asian race, studies indicate that there are likely
to be more similarities than differences between ethnic groups®® as
long as appropriate anthropometric criteria are used. The apparent
differences in the prevalence of obesity between Eastern and
Western patients could reflect the differing criteria used to define
waist circumference and BMIL.2® Because NAFLD is strongly
associated with the degree of obesity and appears to be associated
with long-standing insulin resistance — which may lead to not only
resultant cirrhosis and HCC, but also diabetes and potentially even
more fatal cardiovascular diseases’® — it is appropriate that relevant
Asian standards for those values have been applied to the assess-
ment criteria in the present proposed guidelines for assessment of
the disease.

With regard to treatment of NAFLD, there are no published
large randomised controlled trials of therapies upon which to base
conclusive recommendations. However, as NAFLD is strongly
associated with insulin resistance, insulin-sensitizing drugs and
those affecting hepatic lipid partitioning are the most appealing
potential therapies,® even though the role of pharmacotherapy
should still be regarded as investigational. For the moment, the
initial approach should mainly focus on lifestyle change,’ as well
as non-specific liver-targeted therapies such as ursodeoxycholic
acid,’® despite the insufficient levels of data either supporting or
refuting the use of ursodeoxycholic acid in patients with NAFLD
or NASH.'® Thus we assume it is especially sensible to direct
management strategies at lifestyle modifications based on the
patient’s metabolic profile, as suggested in the present guidelines,
which should reduce the risk of mortality from cardiovascular
disease and may also alleviate NAFLD.

The proposed Asia-Pacific NAFLD guidelines are still incom-
plete and possibly flawed, particularly in terms of treatment of the
disease, for which little has been recommended apart from
lifestyle intervention. This is obviously because of the lack of
sufficient evidence of effectiveness of potential treatments to date.
Because the comparison of NAFLD between populations has sug-
gested that there are more similarities than differences between
ethnic groups in the Asia—Pacific region, as mentioned above, now
more than ever, it is important that clinicians have common, clear
and feasible NAFLD guidelines to refer to that focus on definition
and assessment, or diagnostic criteria. Likewise, standard criteria
which use a pertinent means of assessment and are adaptable to the
ethnicities present in the region will enable us to compare and
trace the past, present and future impact of NAFLD in the region
as a whole, as well as among specific ethnic groups. In view of the
fact that existing guidelines for most diseases have conventionally
reflected a more Caucasian point of view, that there have been no
similar guidelines established elsewhere to-date, and again, that
the region is ethnically diverse, the present guideline proposals
should potentially become standard, not only in Asia, but world-
wide. As illustrated above, NAFLD/NASH is no longer a disease
limited to the Western world, and it should be emphasized that it
will continue to spread on a global scale.

There is, of course, much still to be done to improve these
NAFLD guidelines. Yet these are the first of their kind: multifaceted
guidelines for a relatively newly recognized disease. Having these

guidelines will enable us to collect more reliable evidence on the -

prevalence, diagnosis and management of the disease, and to even-
tually obtain evidence-based pharmacological recommendations
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for its management. In summary, this series of reviews and guide-
lines represent a very important contribution to improving knowl-
edge of NAFLD, and the working party has been able to find some
common ground where investigators and clinicians, whoever or
wherever they may be, can cooperate to tackle this modemn-day
disease.

Critical comments are anticipated, and in fact welcomed, so that
more thorpugh and robust guidelines may be developed in the
future.
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The Proportion of Individuals with
Alcohol-Induced Hypertension among

Total Hypertensives in a General Japanese
Population: NIPPON DATA90

Koshi NAKAMURADY, Tomonori OKAMURAY, Takehito HAYAKAWAD?,
Atsushi HOZAWAD, Takashi KADOWAKIY, Y oshitaka MURAKAMIY,
Yoshikuni KITAY, Akira OKAYAMA?Y, and Hirotsugu UESHIMAD,
for the NIPPON DATA90 Research Group*

Japanese men consume more alcoholic beverages than men in many other developed countries. The high
consumption rate of alcoholic beverages among Japanese men may contribute to the high prevalence of
hypertension in Japan. In the present study, we calculated the odds ratio for hypertension in alcohol drink-
ers based on recent criteria using data from a nationwide survey conducted in Japan in 1990, and estimated,
among total hypertensives in a general Japanese population, the percentage of hypertensives whose con-
dition was due to alcohol consumption. Of 3,454 male participants, 64.8% were drinkers (1 gou/day, 28.9%;
2 goulday, 20.1%; 3 goul/day or more, 8.7%; ex-drinkers, 7.0%) and 49.8% were hypertensive, whereas 7.6%
of 4,808 female participants were drinkers (1 gou/day, 5.2%; 2 goulday or more, 1.3%; ex-drinkers, 1.1%) and
43.1% were hypertensive (1 gou=23.0 g of alcohol). In both sexes, drinkers had a higher odds ratio for
hypertension than never drinkers, and there was a significant dose-response relationship between the
amount of alcohol consumed and the odds ratio for hypertension. Among all hypertensives, the percentage
whose hypertension was due to alcohol consumption was 34.5% (95% confidence interval, 10.9%~51.9%) for
men and 2.6% (0.8%-5.8%) for women. The corresponding proportion based on daily alcohol intake was
12.7% for 1 gouiday, 11.1% for 2 goulday, 5.8% for 3 goul/day or more, and 4.8% for ex-drinkers in men, and
1.8% for 1 goulday, 0.7% for 2 goulday or more, and -0.1% for ex-drinkers in women. In conclusion, we
found that a large percentage of the hypertensives in a general Japanese male population had alcohol-
induced hypertension. (Hypertens Res 2007; 30: 663—668) .
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Introduction

Alcohol consumption has been associated with the develop-
ment of hypertension (/-10), and Japanese men consume
more alcoholic beverages than men in many other developed
countries, including the United States and the United King-
dom (J1-15). These facts suggest that the high consumption
of alcoholic beverages among Japanese men may contribute
to the high prevalence of hypertension in Japan (12, I6).
Thus, it is important to clarify the proportion of hypertensives
in the general Japanese population whose hypertension was
induced by alcohol. Although this percentage has been deter-
mined in previous studies (/7), it bas not been estimated since
the recent establishment of new criteria for hypertension (sys-
tolic blood pressure > 140 mmHg and/or diastolic blood pres-
sure 290 mmHg).

In the present study, we attempted to estimate the propor-
tion of individuals with alcohol-induced hypertension among
total hypertensives in a randomly selected Japanese popula-
tion using the recently established criteria for hypertension.

Methods

Study Design and Participants

NIPPON DATA (National Integrated Project for Prospective
Observation of Non-communicable Disease And its Trends in
the Aged) is a series of cobhort studies conducted by the
National Survey on Circulatory Disorders, Japan. In the
present study, we analyzed baseline data from NIPPON
DATA90 (data from the Fourth National Survey on Circula-
tory Disorders, Japan in 1990); the details of this cohort study
have been reported previously (18-21).

A total of 8,384 community residents (3,504 men and 4,880
women; 230 years old) from 300 randomly selected districts
participated. The overall population aged 30 and over in all
districts was 10,956 and the participation rate in this survey
was 76.5%. Of the 8,384 participants, 122 were excluded
because of missing information in the baseline survey. The
remaining 8,262 participants (3,454 men and 4,808 women)
were included in the analysis. Accordingly, the participants in
the present study were thought to be representative of the Jap-
anese population.

The present study was approved by the Institutional
Review Board of Shiga University of Medical Science for
Ethical Issues (No.12-18, 2000).

Examination

Public health nurses asked the participants about their alcohol
consumption habits and classified them into the following
five groups: never drinker, current daily drinker of 1 gou/day,
2 gou/day, or 3 gou/day or more, or ex-drinker. The gou is a
traditional Japanese alcohol drinking unit, and 1 gow is equiv-

alent to 180 mL of sake (Japanese rice wine), which contains
23.0 g of alcobol. Its alcohol content is roughly equivalent to
663 mL (1 bottle) of beer, 70 mL (two single shots) of
whisky, or 110 mL (a balf glass) of “shochu” (spirits made
from barley, sweet potato, rice or any combination of these).
In order to estimate the proportion of individuals with alco-
hol-induced hypertension among total hypertensives in the
study population, male and female participants were classi-
fied into two categories, never drinkers and drinkers, with the
latter category consisting of curment drinkers and ex-drinkers.
We included ex-drinkers in the drinker category because
drinkers diagnosed with hypertension might bave been
advised to quit drinking alcohol. In addition to the above anal-
ysis, we estimated the proportion of individuals with alcohol-
induced hypertension among total hypertensives by taking the
quantity of alcohol consumed into consideration. In this anal-
ysis, male participants were classified into the following five
categories: never drinker, 1 gou/day, 2 gou/day, 3 gou/day or
more, and ex-drinker. Furthermore, female participants were
classified into the following four categories: never drinker, 1
goulday, 2 gou/day or more, and ex-drinker. A category of 3
gou/day or more was not used in women, because only 1.3%
of the female participants were heavy drinkers (2 gou/day,
n=36; 3 gou/day or more, n=27).

Baseline blood pressures were measured once by trained
observers using a standard mercury sphygmomanometer on
the right arm of seated participants after a sufficient period of
rest. Information on the use of antihypertensive agents was
also obtained by public health nurses. Referring to the Seventh
Report of the Joint National Committee (J7), hypertension
was defined as a systolic blood pressure > 140 mmHg, a dias-
tolic blood pressure >90 mmHg, the use of antihypertensive
agents, or any combination of these. Body mass index was cal-
culated as weight (kg) divided by the square of height (m).

Statistical Analysis

The data were analyzed separately for men and women,
because alcohol consumption habits are quite different
between the sexes in Japan (7, 11, 16, 22). Initially, one way
analysis of variance or a x° test was used to compare risk
characteristics at baseline among the different alcohol-intake
categories. Next, we calculated the prevalence of hyperten-
sion in each of two alcohol drinking habit categories (never
drinkers and drinkers [including ex-drinkers]). A logistic
regression model was used to calculate the odds ratio for
hypertension in drinkers with never drinkers serving as a ref-
erence. Age and body mass index were included in the regres-
sion models as potential confounding variables. We estimated
the percentage of individuals having alcohol-induced hyper-
tension among total hypertensives—i.e., the population
attributable fraction—using the following equation: [preva-
lence of drinkers among hypertensives x (odds ratio — 1))/
odds ratio (23). The 95% confidence interval for the corre-
sponding proportion was calculated using the formula pro-
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Table 1. Baseline Risk Characteristics in 1990 of 8,262 Japanese Participants Based on Sex and Alcohol Drinki'ng Habit: N1P-

PON DATA90
Alcohol drinking habit
Never drinker 1 gou/day 2 goulday 3 goulday Ex-drinker
(or more for women) or more

Men
Number of participants (n (%)) 1,217 (35.2) 998 (28.9) 694 (20.1) 302(8.7) 243 (7.0)
Age (years)*+ 54.3+14.7 529135 51.1£11.8 4944109 61.3+14.1
Body mass index (kg/m’)* 22.843.1 229429 23.2+2.9 23.543.1 22,7433
Systolic blood pressure (mmHg)** 134.8120.0 1384+199 139.0+£19.0 141.0£20.1 141.8421.1
Diastolic blood pressure (mmHg)** 81.2+109 84.0111.2 85.6+11.9 86.3+12.1 84.0+128
Use of antihypertensive agents (%) 99 13.5 9.6 243

Women -
Number of participants (n (%)) 4,442 (92.4) 251 (5.2) 63(1.3) 52(1.1)
Age (years)*+ 53.1%£14.2 47.1£11.4 47.7£10.5 51.5%13.7
Body mass index (kg/m?)* 229433 22.5+3.1 22.8%3.5 225434
Systolic blood pressure (mmHg)*$ 133.9420.8 131.1+20.8 132.7£193 128.2+22.2
Diastolic blood pressure (mmHg)* 79.4%11.7 81.0+13.0 81.6x104 77.7£13.2
Use of antihypertensive agents (%)’ 15.9 20.6 19.2

Values indicate the meantSD or the % of participants in that category. One gou contains 23.0 g of alkcohol. *Mean values were com-
pared among the categories by one way analysis of variance. 'Proportions were compared among the categories by a y* test. *The differ-
ence among the alcohol drinking habit categories was statistically significant (p<0.05).

posed by Greenland (24). Finally, in order to investigate the
corresponding proportion of individuals with alcohol-induced
hypertension by daily intake of alcohol, we analyzed the data
using the above equation after classifying the male and
female participants into five and four categories, respectively,
based on their habits of alcohol consumption.

The statistical analysis was performed using SPSS 14.0J for
Windows (SPSS Japan Inc., Tokyo, Japan). p values were
two-sided, and values of p<0.05 were considered statistically
significant.

Resuits

The mean values or proportions of risk characteristics for
male and female participants grouped according to their alco-
hol consumption habits are summarized in Table 1. Of the
3,454 male participants (mean age, 53.3 years old), 64.8%
had a current or past alcohol consumption habit and 49.8%
were hypertensive, whereas only 7.6% of the 4,808 female
participants (mean age, 52.7 years old) had a drinking habit
and 43.1% were hypertensive. For both sexes, the mean age
was higher in never drinkers and ex-drinkers than in daily
drinkers. For men, the mean body mass index was lower in
pever drinkers and ex-drinkers than in daily drinkers of 2 gou/
day or more.

Male drinkers had a higher prevalence of hypertension
compared to never drinkers (54.2% for drinkers vs. 41.7% for
never drinkers), and we confirmed a significantly higher odds
ratio for hypertension in drinkers after adjustment for age and
body mass index (1.96; 95% confidence interval, 1.67-2.29).

Although female drinkers had a somewhat lower prevalence
of hypertension (41.3% for drinkers vs. 43.3% for never
drinkers), we confirmed a significantly higher odds ratio for
hypertension in drinkers after adjustment for the same con-
founding factors (1.54; 95% confidence interval, 1.20-1.98).
The proportion of individuals with alcohol-induced hyperten-
sion among total hypertensives was estimated to be 34.5%
(95% confidence interval, 10.9%—51.9%) in men and 2.6%
(95% confidence interval, 0.8%—5.8%) in women (the results
described above are not shown in Table 1).

There was a dose-response relationship between daily alco-
hol intake and the odds ratio for hypertension in both sexes
(Table 2). Even the odds ratio for hypertension in daily drink-
ers who consumed 1 gou/day was significantly higher in both
sexes. Table 2 shows the percentage of individuals with alco-
hol-induced hypertension among total hypertensives in each
daily-intake category. The proportion of individuals with
alcohol-induced hypertension was highest in daily drinkers of
1 gou/day in both sexes.

Discussion

In the present study, we found a large proportion of individu-
als with alcohol-induced hypertension among all hypertensive
participants in a representative Japanese male population.
Approximately one-third of male bypertensives—but only a
few percent of female hypertensives—had hypertension due
to alcohol consumption. There are prominent regional differ-
ences in alcohol consumption in Japan (11, 22, 25), which
may affect the proportion of individuals with alcohol-induced



