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A “natural experiment” in cardiovascular epidemiology
in the early 21st century
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Despite similar traditional risk factors, morbidity and
mortality rates from coronary heart disease in western
and non-western cohorts remain substantially different.
Careful study of such cohorts may help identify novel
risk factors for CHD, and contribute to the formulation of
new preventive strategies
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“Naturally occurring circumstances in which

subsets of the population have different levels
of exposure to a supposed causal factor, in a situ-
ation resembling an actual experiment where
human subjects would be randomly allocated to
groups.”' The term is derived from the work of Dr
John Snow, who investigated the cholera epi-
demic which occurred in Broad Street, Golden
Square, London in the mid 19th century. He
determined the disease transmission by investi-
gating the distribution of cholera cases in relation
to contaminated water supplies.’

Natural experimentation was first employed in
cardiovascular epidemiology in the mid 20th cen-
tury, sometimes in the form of epidemiological
studies with unusual contrast. These studies
often give significant insight into prevention of
cardiovascular disease. The seven countries study
is the first such example.’ The study investigated
the relation between cardiovascular disease and
lifestyle, especially dietary fat intake, across 16
cohorts from seven countries. The mean concen-
trations of total cholesterol across these cohorts
ranged from 4.14-6.73 mmol/l. From the results
of the study and others, cholesterol, which we
now call a “traditional” or “established” risk fac-
tor, has become one of the cornerstones of coron-
ary heart disease (CHD) epidemiology and
prevention.

The INTERSALT study investigated the rela-
tions between blood pressure and urinary excre-
tion of sodium and potassium across 52 popula-
tions in 32 countries.* The mean sodium excretion
across populations ranged from 0.2-242 mmol/
day. The study revealed that a very low sodium
intake was associated with minimal rise of blood
pressure with age, and near absence of hyper-
tension. An investigation within one population
would not have revealed the finding.

The term “natural experiment” is defined as:

MIGRANT STUDIES
Another example of a natural experiment is a
migrant study. The NI-HON-SAN study is a cross
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sectional study of cardiovascular disease in
migrant Japanese men aged 45-69 years in
Hawaii, and California, and Japanese in Japan in
the 1960s.” Most of those migrated to the USA in
the late 19th or early 20th century, or were second
generation Japanese American. By adopting
Americanised dietary lifestyle, the concentrations
of serum total cholesterol among Japanese
American men in the 1960s were higher than that
in men in Japan by almost 1.3 mmol/l. The study
showed that the CHD mortality was significantly
higher in Japanese American men than in men in
Japan.

While developed countries have witnessed a
dramatic decline in CHD mortality during the
20th century, it remains one of the leading causes
of mortality in the western world. Furthermore,
a considerable increase in CHD morbidity and
mortality is expected in developing countries
as their populations age and adopt a more
westernised lifestyle. Indeed, prevention of CHD
remains one of the major concerns in global
health.*

After the second world war, lifestyle changes
in western countries impacted favourably on
many CHD risk factors resulting in declines of
total cholesterol and blood pressure, and a
decrease in the prevalence of cigarette smoking.
Conversely, since the second world war, many
non-western populations exposed to westernised
lifestyles have experienced unfavourable changes
in similar CHD risk factors. Despite the resulting
similarity in traditional risk factors, however,
CHD morbidity and mortality remains substan-
tially different between several post-war
birth cohorts in western and non-western coun-
tries. Careful study of such cohorts may help
identify novel risk factors for CHD and contrib-
ute to the formulation of new preventive
strategies.

One example is the epidemiological data
currently available for post-war birth cohorts
that include Japanese natives currently in Japan,
Japanese Americans living in Hawaii in the USA,
and whites living in the US mainland. Among
these cohorts, risk factor profiles for CHD are
similar between US white men and Japanese
men living in Japan, except for a higher
prevalence of cigarette smoking in Japanese men
in Japan and a higher prevalence of obesity in the
US white men.” The mean concentrations of total
cholesterol among men aged 20-34 and 35-44
years in 1988 to 1994 in the USA was 4.82 mmol/l
and 5.34 mmol/l, respectively, and that among
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Figure 1 Mortality from coronary heart disease (CHD, black bars),
heart failure (white bars), and diseases of the heart other than CHD
or heart failure (grey bars) among men aged 35-44. (A) Whites in
the USA, (B) Japanese Americans in Hawaii, and (C) Japanese in
Japan. Data were average mortality from 1990 to 1998 for whites
in the USA and Japanese Americans in Hawaii, and from 1990 to
1997 for Japanese men in Japan. International classification of
diseases (ICD) codes (9th revision) for CHD, HF, and diseases of the
heart other than CHD and heart failure are 410-414, 428, and
390-429, respectively. Japan introduced the 10th revision of ICD
from 1995, and the corresponding codes were used. Data

were from the CDC Wonder for Caucasians in the US, Hawaii
Department of Health for Japanese Americans in Hawaii, and from
the Ministry of Health and Welfare in Japan for Japanese men in
Japan.

men aged 30-39 in Japan in 1989 was 5.21 mmol/l. The
mean systolic blood pressure among white men aged
30-39 years in the USA in 1988 to 1991 was 119 mm Hg, and
that among men aged 30-39 in Japan in 1989 was
127 mm Hg. The mean diastolic blood pressure among white
men aged 30-39 years in the USA in 1988 to 1991 was
77 mm Hg, and that among men aged 30-39 in Japan in 1989
was the same: 77 mm Hg. The prevalence of cigarette smok-
ing among white men aged 25-34 and 35-44 years in 1990 in
the USA was 32% and 34%, respectively, whereas the
prevalence among men aged 30-39 years in Japan in 1989
was 65%. In 1989, about 15% of men aged 20-29, and 20% of
men aged 30-39 in Japan were overweight (body mass index
= 25.0 kg/m?), whereas in the USA in 1988 to 1994, the pro-
portion was 47.5% among men aged 20-34 and 66.5% among
men aged 35-44 years. Additionally, concentrations of total
cholesterol and blood pressure among post-second world war
birth cohort in Japanese American men in Hawaii were simi-
lar to those among Japanese men in Japan.® Nonetheless,
CHD mortality rates in the post-war birth cohort in Japanese
men in Japan and Japanese American men in Hawaii remain

substantially lower than in US  white men
(fig 1).
Numerous factors can be postulated to explain

such a difference in disease rates in these populations.
CHD mortality in Japanese men in Japan is likely to be
underestimated because of misclassification of death
from CHD into heart failure.” Nonetheless, conservatively
assuming that 50% of heart failure cases were caused
by CHD, mortality would remain substantially lower than
that among US white men. Varying “lag time” between
exposure to risk factors and disease occurrence is
unlikely to explain the difference. Concentrations of choles-
terol in this post-second world war birth cohort of US
white men and Japanese men in Japan were very similar in
the 1970s.” " Stepwise decrement of concentrations of total
cholesterol which begins at the age of 12 was observed in
both white boys in the USA and boys in Japan, and the mean
concentrations of total cholesterol did not differ by
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0.13 mmol/l between white boys in the USA and boys in
Japan in every age from 9 to 15 years where the data are
available.

TRADITIONAL RISK FACTORS

The levels of traditional risk factors are likely to have
been similar between Japanese American men in Hawaii and
US white men at that time. Very high consumption of
omega-3 fatty acids from fish, isoflavonoids from soy
products, and alcohol in the Japanese men may account for
some of the difference in atherosclerosis formation and CHD
morbidity and mortality." '* Tt is also possible that specific
genetic polymorphisms differ among these populations
and may interact with environmental factors. Reported
variation in cholesterol ester transfer protein poly-
morphisms may affect both high density lipoprotein choles-
terol concentrations and atherosclerosis.” Variations in
lipoprotein size, distribution, and particle concentration are
related to atherosclerosis and CHD, independent of lipid
concentrations." These factors may be effected by genetic
polymorphisms of enzymes such as lipoprotein lipase or
hepatic lipase and may be influenced by certain environmen-
tal factors such as lack of exercise and diets leading to central
obesity."”

Other opportunities for study in such populations
include subclinical atherosclerosis measurements such as
coronary calcification detected by electron beam computed
tomography, and intimal-medial thickness of the
carotid artery measured by ultrasound.' Evaluating and
comparing the extent and severity of subclinical
atherosclerosis and its relation to various risk factors
for CHD might afford the identification of novel risk
factors for CHD. Indeed, the careful evaluation of the
post-second world war birth cohorts that have adopted
traditional western lifestyles may provide new evidence
for specific “protective factors”, either genetic or environ-
mental, and may be a more powerful epidemiological
tool than longitudinal studies in relatively homogeneous
populations.
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Multiple cystic aneurysms in aortitis demonstrated by three dimensional volume rendering

images of multislice computed tomography

pulsation at the left neck originating from a gradually

expanding palpable mass. Multislice computed tomog-
raphy (CT) (Aquilion, Toshiba, Tokyo, Japan) was performed
with a 1 mm slice thickness, helical pitch 5.5, and 100 ml of
iodinated contrast material (300 mg/ml) delivered intrave-
nously at a rate of 3 ml/s. An aneurysm in the left common
carotid artery (LCCA) with a mural thrombus was revealed.
The aortic arch, proximal portion of the descending aorta (DA)
and ascending aorta (AA) appeared to be separated, as if indi-
cating dissection of the lumen. Three dimensional volume
rendering images showed collateral arteries around the ante-
rior region of the neck and a cystic lesion from the distal aor-
tic arch to the proximal DA after which the peripheral part of
the aorta heads rightward, then downward. In axial source
images at this level, the lumen of the distal portion of the

ﬁ 29 year old man presented with slight fever and

aortic arch and proximal portion of the DA appears separated.
Cut plane volume rendering images show distal and proximal
portions of the LCCA aneurysm. Stenosis and post-stenotic
dilation in the proximal portion of the left subclavian artery
(LSA) are observed. Multiple cystic lesions are shown at the
inferior border of the aortic arch, which in the axial images
(panel D, left) appeared as aortic dissection. Thus, three
dimensional volume rendering images showed the presence of
multiple cystic aneurysms, but not aortic dissections. CT and
blood serum studies indicated inflammation and enabled the
diagnosis of aortitis, and steroid therapy was started.
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