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Abstract

Since 1903, 744 cases of megaloblastic anemia have been reported in Japan: 490 cases of
pernicious anemia; 95 cases associated with pregnancy; 66 cases after gastrectomy; 22 cases of
megaloblastic anemia of infants; 21 cases of folic acid deficiency other than pregnancy and 19
cases of vitamin B12 malabsorption after ileal resection. It is generally agreed among hematolo-
gists in Japan that pernicious anemia is relatively rare, as in other Asian countries. The diagnosis of
pernicious anemia in Japan is usually made by stained marrow films, radioisotopic assay of serum
vitamin B12, Schilling test and good response to vitamin B12 therapy. Serum folate level, intrin-
sic factor or its antibody, methylmalonic acid excretion, formiminoglutamic acid excretion and
deoxyuridine suppression test are performed only at a small number of laboratories. The drugs of
choice are hydroxocobalamin, deoxyadenosylcobalamin and methylcobalamin. Cyanocobalamin
has nearly disappeared from commercial sources in Japan. Vitamin B12 administration is com-
mon in patients with neurological disorders. Megaloblastic anemia due to folic acid deficiency is
extremely rare in Japan. Low serum folate levels are frequently observed among patients receiving
anticonvulsants or in pregnant women, but in such samples megaloblastic anemia is almost never
detected. The folic acid content of hospital diets indicates that satisfactory amounts of folate are
taken in Japan. The intake of folic acid from rice is well over the minimum daily requirement of
folate. Other factors in folic acid deficiency, such as food taboos, severe alcoholism and malab-
sorption syndrome are not frequently found in Japanese. The inadequate intake of folate was the
critical factor in most reported cases.
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Abstract. Since 1903, 744 cases of megaloblastic anemia have been
reported in Japan: 490 cases of pernicious anemia; 95 cases associated
with pregnancy; 66 cases after gastrectomy; 22 cases of megaloblastic
anemia of infants; 21 cases of folic acid deficiency other than preg
nancy and 19 cases of vitamin B12 malabsorption after ileal resection.
It is generally agreed among hematologists in Japan that pernicious
anemia is relatively rare, as in other Asian countries. The diagnosis of
pernicious anemia in Japan is usually made by stained marrow films,
radioisotopic assay of serum vitamin B12, Schilling test and good response
to vitamin B12 therapy. Serum folate level, intrinsic factor or its anti
body, methylmalonic acid excretion, formiminoglutamic acid excretion
and deoxyuridine suppression test are performed only at a small number
of laboratories. The drugs of choice are hydroxocobalamin, deoxy
adenosylcobalamin and methylcobalamin. Cyanocobalamin has nearly
disappeared from commercial sources in Japan. Vitamin B12 administra
tion is common in patients with neurological disorders. Megaloblastic
anemia due to folic acid deficiency is extremely rare in Japan. Low
serum folate levels are frequently observed among patients receiving
anticonvulsants or in pregnant women, but in such samples megalo
blastic anemia is almost never detected. The folic acid content of
hospital diets indicates that satisfactory amounts of folate are taken
in Japan. The intake of folic acid from rice is well over the minimum
daily requirement of folate. Other factors in folic acid deficiency, such
as food taboos, severe alcoholism and malabsorption syndrome are not
frequently found in Japanese. The inadequate intake of folate was the
critical factor in most reported cases.
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A relatively high incidence of pernicious anemia is found in northern Euro
peans and a low incidence in Russians, Italians, Greeks and Negroes have been

reported (1). Japan has the lowest reported incidence of this type of anemia in
the world. Three papers (2-4) on megaloblastic anemia statistics have appeared
in Japan. One has been translated into German (5). Otsuka et ai. (5) reviewed
309 cases reported between 1903 and 1953. Unfortunately the term "pernicious
anemia" was used for all types of megaloblastic anemias; thus, the precise number

of pernicious anemia cases in Japan is not known in foreign countries. There

fore, widely-distributed textbooks of hematology (6, 7) have not mentioned the
incidence of megaloblastic anemia in Japan. The purposes of the present paper
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are to review the number of reported cases of megaloblastic anemias in Japan
during the period from 1903 to 1976, to comment on the reasons for its low
frequency and on folic acid deficiency.

Reports on megaloblastic anemiain Japan. The precise incidence of megalo
blastic anemia in japan is not known. The three papers mentioned above report
cases from 1903 to 1953 (2), 1960 (3) and 1963 (4). According to Kawakita
(4), 353 cases have been reported in japan in 69 years, including 215 cases of
Addisonian pernicious anemia, 90 megaloblastic anemia associated with preg
nancy, 19 post-gastrectomic patients, 13 infants, 2 bothriocephalus infestations, 1
after ileum operation and 13 unclassified cases. Table 1 shows the total number
to 1962 and the annual number of reported cases of each type of megaloblastic
anemia from 1963 to 1976. The total number of 74,1 was obtained by adding the
391 cases since 1963. As in Europe and the United States, nearly two-thirds of
the cases were pernicious anemia. The second largest group was megaloblastic
anemia associated with pregnancy (12.7 % ). Surprisingly, 40 out of the 95 cases
were reported by one group (Profs. Komiya and Kawakita at Kumamoto Univer
sity) (8). Sixty-six cases (8.9%) were of megaloblastic anemia after gastrectomy.
More than two-thirds of them appeared during last 14 years. Folic acid defi
ciency other than pregnancy is uncommon among japanese. Only 21 cases have
been recorded in 74 years; 5 of them were due to anticonvulsants. Twenty-two
cases of megaloblastic anemia have been reported among infants and children, the
well-known congenital enzyme deficiencies of folate reported by Arakawa's
group are included (9). Cases of vitamin BIZ malabsorption by resection of the
small intestine and blind loop syndrome have appeared during the past 14 years.
Twenty-four cases were classified under unknown mechanisms, although folic
acid deficiency was not completely excluded, because neither assay of serum
folate nor therapy with a physiological dose of folate was performed in most
cases.

Incidence of pernicious anemia in Japan. As shown in Table 1, 275 cases of
pernicious anemia have been reported during the past 14 years (12.5 per annum).
This number by no means represents the true incidence. No attempt has been
made to analyse the incidence of pernicious anemia in Japan. Therefore, it is
extremely difficult to assess the exact number of patients. It is generally agreed
among hematologists in japan that one case is encountered everyone or two years
in hospitals with 500-800 beds. In 5 years, 18 cases have been referred to the
author from outlying hospitals in Okayama district, where nearly half million
people reside. Even if the actual number of pernicious anemia patients in this area
is three times our referrals (albeit groundless) the incidence of this anemia is cal
culated to be less than 10 per 100,000. At any rate, the incidence of pernicious
anemia is very low in japan compared to the United Kingdom and Scandinavia
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TABLE 1. REPORTED CASES OF MEGALOBLASTIC ANEMIA IN JAPAN

Pernicious Post- Intestinal Blind loop Folate Megaloblastic TotalYear anemia gastrectomy operation syndrome Pregnancy deficiency anemia of Others numberinfants

1903- 213 19 1 0 90 0 13 15 353
1962

1963 19 2 1 0 0 0 1 0 23

1964 31 7 3 1 1 1 0 4 48

1965 14 1 0 0 0 0 0 0 15 s:
(l)

1966 19 11 0 0 0 1 1 0 32 0Cl
~

0'
1967 25 1 1 1 0 4 0 0 32 C"'

r;;'"
~

1968 18 7 2 0 0 0 2 2 31 (=i.

1969 22 1 1 0 0 0 1 1 26 ~
(l)

1970 24 0 1 0 1 3
2.

1 1 31 ~

S·
1971 25 3 0 0 0 1 1 0 30 c......

~

'0
1972 24 .5 0 0 0 5 0 0 34 ~

p

1973 9 6 4 3 0 3 0 2 27

1974 22 0 3 0 0 0 0 1 26

1975 7 3 2 0 2 1 1 0 16

1976 16 0 0 0 1 2 1 0 20

Total 490 66 19 5 95 21 22 26 744
number

% 65.8 8.9 2.6 O. 7 12. 7 2.8 3.0 3.5 100.0 IV
U1
to
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(100-180 per 100,000) (1). As pernicious anemia is a disease characterized by a
lack of intrinsic factor from gastric juice, its occurrence is regulated by a genetic
factor (1). Therefore, the reason for pernicious anemia being so rare in japan
may be due to similar genetic characteristics in japanese and other Asians (1, 10
13). In addition, japan is a relatively homogenous racial country; other ethnic
groups living in japan are Koreans (ca. 600,000) and Chinese (ca. 30,000). They
also have low incidences of pernicious anemia. No differences were found in the
sex and age distributions and in symptoms and physical characteristics in perni
cious anemia patients in japan compared to other countries.

Diagnosis and therapy of pernicious anemia in Japan. Most pernicious anemia
cases in japan are diagnosed by stained marrow films, a lack of acid in gastric
juice and good responses to large amounts of vitamin BI2 administration. Schill
ing test is rather widely used. Assay of serum vitamin Bl2 level using radio
isotope has become popular recently. A microbiological assay of folate levels in
serum and red cells is not commonly performed, except in a few laboratories.
Intrinsic factor or its antibody assay is available at only a limited number of
laboratories. Methylmalonic acid or formiminoglutamic acid (FIGLU) excretion
test is used even less frequently. Deoxyuridine suppression test has only recently
been introduced by the author (14). In japan pernicious anemia therapy is
usually carried out using 500-1,000 Fg of hydroxo··, deoxyadenosyl- or methyl
cobalamin. As these three types of compounds are easily available through
commercial sources, cyanocobalamin has scarcely been used recently. Beck (7)
claimed a vogue for oral and parentheral administrations of methylcobalamin to
patients with neurological disorders in japan. His view is correct, except that
other types of coblalamins are also widely used to treat various neurological
disorders. This practice is mainly based on a study of Kameyama et at. (15)
reporting that oral administration of 1,500 fig of methylcobalamin for 4 weeks
was signficantly effective in patients with peripheral. neuritis compared to deoxy
adenosylcobalamin and placebo. The validity of this clinical trial should be
questioned because the only criterion of drug efficacy was a slight improvement
in subjective symptoms and patients with a mild degree of vitamin BI2 deficiency
were not excluded as the investigators did not assay serum vitamin BI2 levels.

Folic acid deficiency in Japan. Although 95 cases of megaloblastic anemia
associated with pregnancy and 21 cases of other types of folic-acid deficiency ane
mia have previously been recorded, recently only 3 to 5 cases are reported per
year. The majority of hematologists in japan have the impression that folic acid
deficiency anemia is extremely rare. So far, we have had experience with only
2 cases of megaloblastic anemia due to anticonvulsants (16) and 1 case due to
pregnancy (17) respectively. In all three cases, an insufficient intake of folic
acid was revealed in careful inquiry into past dietary history. This suggests that
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the incidence of folic acid deficiency is influenced by nutritional factors. Investi
gations were then carried out on the folic acid status of patients receiving anti
convulsants (18) and in pregnant women (19). Surprisingly, no difference was
observed in the frequency of subnormal serum folate levels between groups in
japan and in other countries having high incidences of megaloblastic anemia due
to folic acid deficiency (20-22). Among 48 outpatients treated with anticonvul
sants, 36 (75%) had subnormal serum folate levels. At the 36th week of preg
nancy, 51 of 100 women showed subnormal serum folate levels. In spite of
such a high frequency of subnormal serum folate level, no case of megaloblastic
anemia was detected in the population studied. This discrepancy prompted us to
carry out nutritional studies. The folic acid content of various foods in japan
was assayed (23). Using the results obtained, the dietary folic acid contents
were calculated in three hospitals in the Okayama district (24). As listed in
Table 2 with additional data from U. S. A. (25) and U. K. (26), the folic acid

TABLE 2. DIETARY FOLATE LEVELS IN THREE HOSPITALS IN JA~AN

AND DATA FROM U. S. A. AND ENGLAND

Japanese

Hospital A

Hospital B

Hospital C

U. S. A. (Butterworth et al. (25))

England (Chanarin et al. (26))

Free folate
(,ug/day)

108

138
152

157
160

Total folate
(,ug/day)

422
351
522

688

676

contents of hospital diets in japan were almost equal to family diets in U. S. A.
and U. K.. Murata et al. (27) calculated the mean folic acid intake of 81 women
living in Osaka as 176 pgjday of free and 585 fLgjday of total folate. These
results indicate that the folic acid intake of most japanese was in a satisfactory
range. The Japanese diet is usually composed of rice as a staple (nearly 30-40 %
of total calories), supplemented with fish, fresh vegetables, eggs, meats and
fruits. We assayed the folic acid content of cooked rice (23) and obtained a free
folate level of 5.5 pgj lOOg and a total folate of 36.5 ,ug/ 100g. Thus in 1,000 g of
rice, which is close to that consumed by ordinary japanese each day, 55 pg of
free and 365 fLg of total folate are present. With an absorption rate of 80% for
free (28) and 27 % for total folate (29), 142.6 ,ugjday of folate is available from
1,000g of rice. This amount is well over the minimum daily requirement (30).
The daily folic acid intake in a majority of Japanese is over this range. In addi
tion, religious taboos on foods and patients with severe alcoholism and sprue are
hardly found among japanese. Therefore in japan, megaloblastic anemia due to
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folic acid deficiency is limited to exceptional cases under extremely poor dietary
conditions for socio-economic or psychological reasons, even with other compli
cating causes of folate deficiency (e.g., anticonvulsants, and pregnancy). Recent
reports in Japan (3], 32) also suggest that an inadequate intake of folic acid plays
the most important role in the manifestation of megaloblastic anemia.

Our observations in Japan and conclusion that megaloblastic anemia due to
folic acid deficiency is extremely rare conflicts with the remark of Herbert (33)
that "classic examples of dietary lack of folate are members of those ethnic groups
around the world whose diet consists primarily or exclusively of rice." Can
Japan be an exception? In 1972 we carried out a nutritional survey in Thailand
('34). Interestingly, 89% of total calories were taken from rice by residents of
the villages investigated. Among 607 villagers only 43 (7.1 % ) showed subnormal
serum folate levels without any case of megaloblastic anemia. Sundharagiati
(35) also reported a low incidence of folic acid deficiency among pregnant women
in Bangkok. Herbert's assumption that folic acid content in rice is quite low may
be derived from his experiment (36). He succeeded in producing experimental
folate deficiency in man by giving a volunteer thrice-boiled rice as a staple food.
He apparently lacks knowledge on the way rice is cooked in Japan, Thailand or
other countries where rice is consumed as a staple food. In Japan and Thailand,
rice is usually boiled with a small amount of water or steamed for a relatively
short time; destruction of folate during cooking is not as great as he assumed.
As a matter of fact, 13.8% of free and 36.5% of totalfolate is preserved by this
way of cooking, whereas only 3.5% of free and 9.7% of total folate remain in
rice boiled for 15 min with a large amount of water 1:37).

In conclusion, folic acid deficiency in Japan is associated almost exclusively
with individuals with inadequate intake. Although anticonvulsants or pregnancy
causes a decrease in serum folate levels, severe megaloblastic anemia does not
occur if normal diet is followed. Generally speaking, in megaloblastic anemia of
folate deficiency, an inadequate intake of folate is the most important factor.
The geographic distribution of folic acid deficiency clearly depends on differences
in dietary habits. The relatively high prevalence of folic acid deficiency in
Britain cannot be explained without considering the tendency to overcook vege
tables. In Asia, the incidence of folic acid deficiency should be discussed by
ethnic groups and not by countries. Hibbard et ai. C:8) have reported that mega
loblastic anemia associated with pregnancy is most frequently observed among
Indians and most rarely among Chinese in a study of three ethnic groups (Indians,
Chinese and Malays) in Singapore. They suggested that the differences were
due entirely to dietary habits among the three groups. In any country or ethnic
group, dietary factors should be carefully investigated in cases of megaloblastic
anemia due to folic acid deficiency.
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