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APPENDIX A

Changes in the National Mortality from Leukaemia

In the last 30 years the number of deaths ascribed to leukaemia has increased
steadily in all, countries for which adequate statistics are available. Death rates
for England and Wales are given in Table JA for the years 1931 to 1959 and
show that during this period the rate of mortality has increased threefold-

TABLE IA

Death rates from leukaemia in England and Wales, 1931 to 1959

Year Death rate per million

Men Women Persons

1931 15 7?
1932 20 16
1933 20 17 19
1134 23 18 20
1935 23 19 21
1936 25 21 23
1937 25 20 22
1938 28 22 25
1939 28 23 25

940 30 23 26
1941 29 22 25
1942 34 24 28
1943 38 25 30
1944 38 26 31
1945 40 29 34
1946 1 41 30 35
1947 38 32 35
1948 40 31 35
1949 44 35 40
1950 47 37 42
1951 47 41 44
1952 52 41 46
1953 53 44 48
1954 54 44 49
1955 57 43 50
1956 57 47 52
1957 60 47 53
1958 60 46 53
1959 60 52 (6)

a rate of increase which has been exceeded among the major causes of death
only by cancer of the lung and coronary thrombosis. Clearly it is important
to discover the reason for this change; more so, perhaps, because ionizing
radiations are known to be capable of causing the disease and it is possible
that some of the increase may have been due to their more extensive use.
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Some of the increase can be attributed to the changing age structure of the
population. Examination of the death rates at different ages shows, however,
that this is not an important factor. Figures are given in Table 2A for the

TABLE A

Death ratesfrom leukaemia in England and Wales, 1931-35 to 1955-59,
by age

Death rate per 1,000,000 persons*
Age

(Years) 1931-35 1945-49 1950-54 1955-59

- 4 24 41 46 43
- 9 16 24 30 33

10-14 13 19 21 22
1 - .7 13 20 22 21
20-24 1 15 18 19
25-29 12 14 1 21
30-34 13 20 18 21
35-39 12 21 25 27
40 44 18 25 32 34
45-49 23 35 38 40
50-54 27 41 47 50
55-59 35 53 70 74
60-64 1 41 74 94 106
65-69 52 85 128 136
70-74 43 88 137 184
75-79 34 82 149 223
80 and over 20 49 115 210

*Standardized for a population of equal numbers of men and women.

death rates in 5-year age groups for the periods 1931-1935, 1945-49, 1950-54

and 1955-59; the table shows that all ages have been affected. The table also
shows that the increase has been very much greater at old ages than at young,
and that the rate of increase has clearly fallen off at young ages in the last

10 years; between 1950-54 and 1955-59 there has been no clear increase at ages

under 25 years and only a small increase at ages 25 to 69 years.

Much of the increase may be an artefact due to more complete recognition

of the condition in life-either as a result of better methods of diagnosis or

because of the provision of more adequate medical care. The increase in the

mortality attributed to leukaernia has been most marked in the elderly and it is

in this group that improvements in the accuracy of death certification are most

likely to have occurred.

Further information is obtained if the mortality attributed to leukaernia is

broken down into its component parts. Several types of leukaemia can be

distinguished by the rapidity with which the disease progresses and by the type

of cell in which it is presumed to have originated; there is good reason to

believe that these various types may also have different causes. There is, for

example, no evidence to implicate ionizing radiations as a cause of chronic

lymphatic leukaemia, though they are known to have produced acute leukaernia

and (perhaps less readily) chronic myeloid leukaemia.
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Information supplied by the Registrar General for England and Wales to
the Medical Research Council has enabled an estimate to be made of the
separate mortality from chronic lymphatic leukaernia, chronic myeloid leukaemia
and acute leukaemia in the 3 periods 1945-49, 1950-54 and 1955-57 Court
Brown and Doll, 1959). The data are shown in Table 3A. Large changes are

TABLE A

Change in mortality from leukaemia in England and Wales from 1945-49 to
1955-57, by sex and age and by type of leukaemia

Estimated death rate as per cent of rate in 1945-49
Age

Sex I (years)

Chronic lymphatic Chronic m Yeloid. Acute
leukaemia leukaenua leukaemia

�1941-49 910-14 1111-11,941-49 910-141911-11 F945�91950-54 1955-57

15-34 100 62 76 100 99 114 100 118 132
Male 35-54 100 112 117 100 116 132 100 119 127

55-64 100 III 109 100 160 184 100 129 153
65 and 100 184 265 100 156 239 100 175 272
over

15-34 100 61 17 100 89 76 100 III 129
35-54 100 112 86 100 104 109 100 117 123

Female 55-64 100 136 121 100 133 113 100 129 154
65 and 100 165 199 100 168 178 100 189 254
over

seen at ages 65 years and over for all 3 types of the disease; at younger ages the
increase is principally due to acute leukaemia and little or no increase is seen
in chronic lymphatic leukaemia. For chronic myeloid leukaemia there is
evidence of an increase at all adult ages in men, but there is no clear evidence
of an increase in women.

If some of the increase among old persons can be attributed to improvements
in death certification it would seem likely that the true incidence of chronic
lymphatic leukaemia may have remained constant, but that there may have
�een some real increase in the incidence of acute leukaemia in adults and,
perhaps, also of chronic myeloid leukaemia. How much of this increase can
be attributed to an increased exposure to ionizing radiations cannot be
estimated until there is more evidence about the relationship between the dose
and intensity of irradiation and the leukaemogenic effect and until more is
known about the mechanism of cancer induction. It may be noted that the
types of leukaemia wich are most likely to have increased in incidence are
those which are known to be capable of induction by irradiation; but other
environmental causes are almost certain to exist and the part played by ionizing
radiations may be relatively small.

One feature of leukaemia which distinguishes it from most other types of
cancer is that a large proportion of cases occur in childhood. The figures given
in Table 2A show that the mortality is high in the first years of life, decreases
to a minimum at about ages 20-34 years and then rises again-though more
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slowly than is usual with cancer-and finally reaches a maximum in old age.
More detailed examination of the mortality in the first years shows that it is
at first fairly low, that it rises to a maximum at age 3 years and then begins
to decline. This cildhood mortality is due almost entirely to acute leukaemia
and the main part of the peak is due to acute lymphatic leukaemia (Court
Brown and Doll, 1960). Stewart, Webb and Hewitt 1958) pointed out that
the peak is most arked among first-born children and Burnet 958) showed
that in the U.S.A. it was first seen among children born in 1942-43; before
then the peak was less marked and it affected children one year younger. In
England and Wales a similar change occurred about 1934-36 (Table 4A). The

TABLE A

Death rates from eukaemia in England and Wales at ages to 4 years among
children born between 1931-33 and 1952-54

Death rate from leukaemia per 1,000,000
Year of birth children aged:

0 yr I yr 2 yrs 3 yrs; 4 yrs

1931-33 21 22 34 26 24
1934-36 24 22 34 36 33
1937-39 27 32 32 49 31
1940-42 29 27 39 49 37
1943-45 27 25 45 57 49
1946-48 24 35 56 60 49
1949-51 27 33 54 67 45
1952-54 31 34 55 67 55

peak at age 3 years is too large to be attributed to irradiation in utero (Stewart
et al., 1958), but it seems likely to be due to some other environmental factor
to which the child is exposed in utero or shortly after birth.
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