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INCIDENCE OF CHILDHOOD LEUKEMIA IN SWEDEN 1975-1980

G, GUSTAFSSON and A. KREUGER
for the Swedish Child Leukemia Group

From the Department of Paediairics, University Hospital, Uppsata. Sweden

ABSTRACT. Gustafsson, G. and Kreuger, A. (Department of Paediatrics, Uriiversity Hospi-
tal, Uppsaia, Sweden). Incidence of childhood Jenkemia in Sweden 1975-1980. Acta Paediatr
Scand, 71: 887, 1982.—Duzing the six-year period 1975-1980, leukemia was diagnosed-in 466
children in Sweden, giving an estimated incidence of 4.4/100 000 children per year (0-15 years
at diagnosis). The incidence of acute lymphoblastic leukemia (ALL) was 3.7, of acute non-
lymphocytic leukemia (ANLL) 0.6 and of chropic myelocytic leulcemia (CML) 0.1/100 08¢
children per year. The over all incidence among boys was 4.5/100 000 per year and ameng
girls 4.2. The male : female ratio was L.13. This ratio was 1.22 in ALL and 0.71 in ANLL.
Fifty per cent of the children were below 5 years of age at diagnosis, with a pronounced peak
between 2-3 years, which was explained by the ALL distribution. In children with acute
lenkemia 13 % had WBC vahes of >100x10°%, 4 % had CNS lenkemia and 10 % had a
mediastinal mass at diagnosis. The geographical distribution of jeukemia in Sweden was

analysed in a search for clusters of cases.

KEY WORDS: Childhond leukemia, lewkemia epidemiclogy, leukemia incidence

in the literature there are many reports con- -

cerning incidence of leukemia in children. The
aim of the present investigation is to present
actual figures of incidence of the various types
of leuketmia in children, in a national uniform
and complete material.

MATERIAL AND METHOD

AllSwedish children in whom leukemia was diagnosed in
the 6-year petiod from January 1975 to December 1980,
and who were (~13 vears (<16 years) of age at diagnosis,
were included in the material, The total number of chil-
dren thus qualifying for the investigation was 466.

Information concerning the children was obtained by an
inventory of all the 45 Departments of Paediatrics in
Sweden, carried out in January 1981. The patient material
was checked with the Swedish Cancer Registry, but no
additional case was found in the Registry.

From the medical records data concerning date of birth
and diagnosis, place of residence, sex, type of leukemia,
clinical characteristics and hematological data were ex-
tracted. The diagnoses were based on representative bone
marrow smears examined by members of the Swedish
Child Leukemia Group {SCL.G) andfor by expesienced
pathologists at the Regional Hospitals in Sweden.

The leukemias were classified as acute lymphoblastic or
stem cell lenkemia (ALL), acute promyefocytic or myelo-
cytic lenkemia (AML), acute myelomonocytic or menocy-

tic leukemia (AMMoL.) and chronic myelocytie feukemia
(CML), AML and AMMoL as on¢ group are defined as
acute pon-lymphocytic leukemia (ANLL).

RESULTS

A survey of the material is given in Table L.
Among the 466 children the estimated inci-
dence of leukemia (all types) during the period
in question was 4.4/106000 children per year
aged 0-15 years at diagnosis, with a male: fe-
male ratio of 1.13. This ratio was 1.22 for ALL
and 0.71 for ANLL. The incidence among
boys was 4.5 and among girls 4.2, ALL consti-
tuted 84% of the material, ANLL 14% and
CML 2%, see Table 1. No case of CLL was
diagnosed. : )

For comparison with other materials, the
incidence of leukemia in children aged 0-14
years at diagnosis has been estimated. This
incidence was 4.5/100000 children per year,
see Table 2.

The geographical distribution of the whole
material is given in Fig, 1, where it is seen that
the incidence figures of the Swedish counties

1
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Table 1. Sex distribution in and incidence of childhood leukemia in Sweden (1975-1980)

Incidence = annual cases per 100000 children 015 years of age. For abbreviations, see text

Numbier of patients

Type of

teukemia Males _Femaies

Incidence
Male  female
ratio

Totat Male : female

ALL 214 176
AML 24 31
AMMol. s 7
CML. ; b

All !:)fpes 219

3.93.4

varied between 2.0 and 7.6.The highest inci-
dence was recerded in the county of Virm-
Jand, Here neither a temporal nor a geographi-
cal cluster was found, but the proportion of
ANIL was 30% in this county as compared to
14% for the whole of Sweden. In the county
of Kristianstad in southern Sweden the inci-
dence was 7.1, Here in a small community, a
cluster of cases was identified which was sta-
tistically significantly too large. A thorough
analysis has been made with regard fo ex-
planatory factors among the families or the
environment (1). A comparatively low inci-
dence was found in the districts between the
great lakes in Sweden, but this was not signifi-
cantly lower than expected.

The number of children with different types
of leukemia and the incidence rates in relation
to age at diagnosis are shown in Table 2 and
Fig. 2. The incidence was highest for ALL in
children below 5 years of age at diagnosis.
Here a pedk incidence of 10.6 was found for

children between 2 to 3 vears of age a
incidence of 9.7 for children between 3
vears of age at diagnosis. No age
peaks were found in the other forms of ¢
hood lenkemia in this material.

In the 6-vear period in question there v
even vearly distribution of diagnosed casg
leukemia (84, 82, 71, .66; 75 and 88 chil
respectively}. Fig. 3 shows the month o
nosis, with only small seasonal variatior
shight though not significant peaks in April
November for ALL.

Concerning the month of birth, there' w
distinct though not statistically significan
dence peak in February for ALL, Fig. 4.

Table 3 gives the distribution of "W,
at diagnosis in the whole material dn
the various types of leukemia, WBC co
>100x10°/1 were recorded in 43/390 chil
with ALL (119) and in 9/63 children
ANLL {14 %). ,

CNS leukemia was found a4t diagnosis

Table 2. Incidence of childhood lenkemia in Sweden (1975-1980) with respect to ag

diagnosis :

Incidence = annual cases per 100000 children 0-15 years of age. For abbreviations, see lext

Age at ALL AML

AMMoL

CML

All types

diagnosis

(years) =~ N Incidence &

Incidence &

Incidence N Incidence N

04 198 2 7
5-9 72 . 16
10-15 70 . 17

- B-15 K311 S 53
014 379 . 47
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975-1980)

‘ale : female

9/3.4

5/4.2

Jl types

f

27
43
6
36
15

Incidence

Fig. 1. Annual incidence rates of childhood Jeukemia per
100 000 children aged 0~15 years diagnosed 1975-1980 by
the 24 counties in Sweden.

4.4% and a mediastinal mass was found in
10% of the children with acute leukemia, the
ALLs as well as the ANLLs, Table 4.

DISCUSSION

This investigation includes all known cases of
childhood leukemia diagnosed in Sweden dur-
ing the period 1975-1980.

Ckildhood lenkemia incidence

Humber
70

&0

—— ALL {n=390)
~—= ANLL (n=85}

\
/
~ ra A

5 -
- ———
Mt 4 k) L

H 8 1 17 % 16 years
Age al diagnesis

Fig, 2. Age at diagnosis in 455 children with acute lenke-
miza diagnosed in Sweden 1975-198¢. ALL = acuts lym-
phoblastic leukemia, ANLL = acute non-lymphocytic leu-
kemia.

Sweden is a country with a well developed
health and welfare service (2), especially for .
children of all ages, which strengthens the
probability that every case of leukemia in the
country is discovered and diagnosed. The ma-
terial thus comprises all dases of childhood
leukemia diagnosed in this country, with 8.3
million inhabitants, of whom 1,77 million are
children aged 0-13 years. The population is
comparatively homogeneous with 90% of the
people originating from the Scandinavian
countries, 5% from Finland, 3% from other
European countries and 2 % from non-Europe-
an countries (3). These figures are important,
since differences in incidence related to racial
factors have been reported (4),

Table 3. White blood cell (WBC) count af diagnosis in relation to types of childhood leukemia in

Sweden (1975-1980)

For abbreviations, see text

WBCx10%

=100

Type of flo__.
leukemia N (%)

(%) Total

ALL (54
AML (36)
AMMoL (30
CML, 5}

All types (51}

an 390
(an 35
{30) to
(82) 11

(&) 466
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Miamber

50 — ALL[n=330)
~=~ ANLL [n=65]

48
3¢

Wr

JFMAME I ASOND
Month gof diagnosis

Fig. 3. Month of diagnosis in 455 children with acute
leukemia diagnosed in Sweden 1975-1980.

The annual incidence rate in other countries.
vary considerably. Table 5 illustrates these
incidence variations in different materials
since the 1940°s, and even the sex distribution
in some of the materials. Most of these studies
concerned children 0-14 vears of age at diag-
nosis. The present study revealed an even
distribution throughout the period, with a
mean annual incidence among children 0-14
years at diagnosis of 4.5/100000 children (sece
Table 2). This rate was higher than found in
any of the materials in the literature, even the
earlier Swedish material, see Table 5. The
reason to this may reflect variations in diag-
nosing and reporting leukemia earlier, or may
imply a real increase in the incidence of leuke-
mia. Improvement in diagnostic possibilities,

— ALL{n=3%0]
om e ANLL (R=65)

n =~ o
o 23 (= [~

=1

Incidenee rer month

S
i

JFMAMI I ASONTD
Month of birth
Fig. 4. Monthly incidence rate (per 60000 children)

in 435 children with acute feukemia diagnoseé in Sweden
19754980,
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Table 4. Number of patients with CN§:
kemia and a mediastinal mass af diges
in childhood acute lewkemia in
(1975-.]980)

For abbreviations, see text

ONS-
lenkemia
N (%)

Medias-
tinal mass

Type of 3
N (%)

tenkemin

ALL 17 42
AML 3 2
AMMaol, - 2

2 (4:4) 46 (10)

All types

especially laboratory methods, may partl
plain the increased number of .diagnoséd__
an¢l the rise in incidence rate in recent

In this material the male : female rat
1.13 for all forms of leukemia, as well 4
the acute leukemias only. This is lower
any ratio we found in the literature for-
children, Table 5. Compared to the ¢
Swedish investigation (12), the present
incidence and the comparatively low mali
male ratio may be due to a real increa
incidence in Sweden in recent years, es
Iy for girls. This contrasts with the conch
drawn. by Birch (13), who found the rig
incidence in England to be due to an incre
of incidence in boys. Whether the low |
female ratio in Sweden has a racial-geogra
ical exPIanatmn or whether there is a 2
ual, real shift towards equalization as reg

. the sex incidence, <an only be decided

future follow-up studies or by other comple
national surveys. There mav be differs
between countries with regard to ethnicab:
environmental factors, though such diff
ences are so far unclear, and can oaiy be
speculative order at present, ;
The proportion of the various types 0' _
kemia are not the same in all materials.
proportion of ALL varied between 78
86 % in two large investigations (11, 14). 1
actual material ALL constituted 849, O
authors have reported a considerably o




© with CNS-leu-
§5 at diagnosis
g in Sweden

Ne. of cases |
8 with acute
leukemia

iy low male:
real increase

sacial-geograp
there is a gra
ation as regards

to ethnical an
‘h sach diffe
can only be

us types of let
materials. Th
etween 78 an

ed 84%. Oth
siderably low

Childhood leukemia incidence 891

Table 5. Incidence of and male :female ratio of childhood leukemia in different materials in

children 014 vears of age at diagnosis

Incidence = annual cases per 100800 children, M — males, F = females

No. of
patients

Year of

Couniry dizgnosis

Incidence ratio

Male : fernale
Reference

USA -1940 1300
Sweden 19411950 450
Denmark 1946-1957 516

USA 1949 1 492
Finland 19331970 856

mE mE
e e

L o
wﬁﬂ*—l}d

England 19541977 809
USA® 19571964 1770
Sweden 19581974 1180
sa® 1969-1971 651

19751980 445

Faliat
in B

Present material

1.45 Cooke (5}
1.26 Vahlquist (6)
1.46 Iversen (7)

- Cooke (8}
1.31 Teppo (9)

1.30 Birch (10}
1.27 Pierce (11)
1.27 Eriksson (12}
1.38 Young {4}

1.13

2 (15 years at dingnosis.
® White children.

proportion of ALL and conversely an in-
creased proportion of AML (15, 16). One ex-
planation of these differences might be dissim-
ilarities or advances in diagnostic practice. It
is well known, that the May-Griinwald-
Giemsa method of staining bone marrow
smears {(until recent years the most common
and sometimes the only technique used in
Swedish Departments of Pediatrics), does not
offer optimal opportunities for proper classifi-
cation of the leukemias (17). There is therefore
a great need for multiple staining techniques
and experienced expertise in cyto- and histo-
chemistry for proper classification of the len-
kerndas. In recent vears, improved diagnostic
procedures are also being used in diagnosis of
childhood leukemia in Sweden. However,
there is a possibility that some of the earlier
diagnosed AlLs in this material shouid in fact
have been AMLs.

The geographical distribution of cases in the
24 counties in Sweden shows some interesting
features, The highest incidence rate was found
in the County of Varmland, with 7.6
cases/ 100000 per year. The distribution in the
county was even and no real clusters, neither
geographically nor in time could be identified.
In the County of Kristianstad in the southern
Sweden, with an incidence figure of 7.1, there

was a cluster in a small community, where the
incidence was statistically significantly in-
creased. A thorough investigation was made
in this community with regard to family con-
stellations, parents’ occupations, parental and
child exposure to toxic agents, industries and
environmental factors, but no definite expla-
nations for the cluster were found (1).

At diagnosis, the distribution of the WBC-
counts, the proportion of CNS-involvement
and proportion of mediastinal mass enlarpe-
ment in this material is in agreement with cor-
responding figures in other materials of leuke-
mic children (7, 19). .

Fifty per cent of the children were of ages
0-5 years at diagnosis, which can mostly be
attributed to the ALLs, in agreement with
other reports (5, 9). ALL showed a peak inci-
dence at age 2-3 years at diagnosis, which is
an earlier peak than reported from most other
materials €5, 7, 9, 18), but is in agreement with
the previous Swedish material (12). Pierce (11)
has also reported this early peak in Caucasian
children. The reason for this difference is un-
clear. It is worth to point out, that the leuke-
mias, even the ALLs, constitute a group of
diseases, probably with different etiologic fac-
tors in different age groups. If the early inci-
dence peak found here is explained by perina-
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tal, medical, ethnical, environmenial, or otheér
factors, still remain to be proved.
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