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TRENDS IN CHILDHOOD AND ADOLESCENT CANCER SURVIVAL
IN SWEDEN 1960 THROUGH 1984

HANS-OLOV ADAMI, BENGT GLIMELIUS, PAR SPAREN, LARS HOLMBERG, ULLA BRITH KRUSEMO and JAN PONTEN

The temporal changes in childhood and adolescent cancer survival in Sweden 1960-1984 were
analyzed. Complete follow-up through 1986 of 6 262 patients younger than 20 years at diagnosis
revealed that the overall 5-year survival rates increased from 36.1 to 65.7% in males and from 43.6 to
73.6% in females. The temporal trends differed markedly between age groups and tumour sites and
types. Over the study period, S-years, survival for testicular cancer increased from 46.9 to 87.2%,
kidney cancer, predominantly Wilms’ tumour from 35.5 to 77.1% (with a higher rate of 89.1% in
1975-1979), Hodgkin’s disease from 61.2 to 91.9%, non-Hodgkin’s lymphoma from 32.5 to 76.6%,
and all leukemias from 8.9 to 58.7%. Only a moderate improvement was noted for tumours of the bone,
muscle and connective tissue, and survival rates for tumours of the nervous system remained largely
unchanged. Our data reflect the remarkable therapeutic improvements that have occurred for cancer in

the young and indicate that these improvements have rapidly become available in Sweden.

Key words: Childhood cancer, prognosis, temporal trends.

Acta Oncol., Vol. 31, No. 1, pp. 1-10, 1992.

Multidisciplinary co-operation has brought about im-
portant advances in the treatment of childhood and
adolescent cancer over the last decades (1, 2). These
achievements have been documented mainly in clinical
trials of selected patients (3), but declining mortality rates
(4) despite a stable or increasing incidence (5) have indi-
cated that survival from childhood cancer has also in-
creased in the population at large. However, the temporal
trends in cancer survival have been analyzed in only a few
population-based studies (6—9). Some of them were based
on small numbers of patients (8), covered short periods of
time (7) or did not reflect the most recent years (6). One
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study failed to show any further overall improvement after
the first part of the 1970s (8).

Our aim was to describe trends in childhood and adoles-
cent cancer survival on a national scale. We took advan-
tage of the nationwide cancer registration in Sweden and
included the most recently diagnosed patient cohorts for
whom a reasonable length of follow-up has been attained.
By this means, the impact of improved treatment could be
assessed in virtually all 6 262 patients younger than 20 years
and diagnosed as having cancer in Sweden during the period
1960 through 1984.

Material and Methods

Study population

The investigation was based on cases of malignant disease
notified to the Swedish Cancer Registry. According to
regulations, every physician in all establishments for medical
care under public as well as private administration have to
report all cases of diagnosed cancer to the registry. Pathol-
ogists report separately to the registry every cancer diagnosis
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(basal-cell carcinomas of the skin are not reported). Thus,
the majority of cases are notified with two reports (10). After
the establishment of the Swedish Cancer Registry in
1958, the extent of underreporting, although difficult to
assess, was presumably highest during the first years of
registration, but it has been judged to be close to zero in
recent years (10).

For the purpose of this study, the first two years of
cancer registration were excluded. Persons younger than 20
years and diagnosed as having a malignant disease during
the period 1960 through 1984 were thus eligible for case
selection. Patients with preinvasive cancers and rare benign
lesions, who have to be reported according to the regula-
tion, were excluded. All remaining patients in the cancer
registry file were linked through their individually unique
national registration number to three nationwide reg-
istries—the Death Registry, the Registry of Population
Changes (emigration register) and an updated registry of
all living persons in Sweden on December 31, 1984. In this
way all patients who had died or emigrated and who were
lost to follow-up could be identified.

A total of 6 784 patients were potentially eligible for the
study. Patients diagnosed at autopsy and lost to follow-up
were excluded and those with multiple primaries were
included only from the date when the first malignant disease
was diagnosed. The numbers in the various categories are
specified in Table 1. A total of 391 patients were excluded
from the study since it was impossible from the register data
to settle whether they were diagnosed in an advanced stage
shortly before death or whether the disease was detected
only at autopsy. In the former case, these patients—46%
of whom were younger than 5 years—might have biased
the survival trends if they were unevenly distributed over
the period of stu'dy. Of them 31% were diagnosed in
1960-1964, 31% in 1965-1969, and only 21, 11 and
6% respectively during the following S5-year periods.
Most of the excluded cases were leukemias (46%), brain
tumours (21%), and non-Hodgkin’s lymphomas (8%).

Table 1

Definition of study population comprising all patients younger than
20 years and diagnosed as having cancer in Sweden 1960- 1984 with
complete follow-up through 1986

Category Number
Total number in Cancer Registry life 6784
Diagnosed at autopsy 463"
Multiple primaries 41
Lost to follow-up 182
Study population 6262

b Seventy-two were coded as diagnosed at autopsy, whereas 391
patients were diagnosed and deceased within the same month.

2 Three patients had an erroneous code for gender (compared
with the national registration number) and 15 patients could
neither be identified as alive nor as dead on December 31, 1984,

Hence, for these types and sites, the early survival esti-
mates—notably from the 1960s—might become slightly
exaggerated and the temporal improvement accordingly
underrated.

A total of 6 262 patients were eventually included in the
study cohort—3 395 males and 2 867 females. The distri-
bution of the patients by age at diagnosis and site or type
of cancer is shown in Table 2.

Diagnostic ground

The basis of the diagnosis is routinely coded in the cancer
registry file. With two exceptions, virtually all diagnoses
during the whole time period were based on microscopic
examination of a tissue specimen or a fine-needle aspiration
biopsy. However, the diagnosis of tumours of the nervous
system (ICD code 193) —during various 5-year periods—
was based on clinical data alone in 0.6 to 3.5% of the cases
and on x-ray examination in 4.8 to 14.1%.

Classification of leukemia was based on clinical exami-
nation alone in a proportion which decreased from 66.0
to 8.4% over the study period. It is, however, likely that
the treating pediatrician/hematologist in most cases had
examined bone marrow samples without consulting any
pathologist/cytologist and not reporting to the cancer
registry that the sampling had been done. At present, this
classification is largely dependent upon cytochemical,
immunological and/or cytogenetic analysis (11-13).
Therefore, even if classification and coding into various
types was done throughout the period in question, it is
not appropriate to base analyses of subtypes of leukemias
on registry data alone. For this reason all patients re-
ported as having leukemia (ICD-7 code 204-207) were
combined in the analysis. The relative proportions of
lymphocytic (ICD 204) and non-lymphocytic leukemias
(ICD 205, 206, 207) seen during 1980-1984, 79 and 21%
respectively, are consistent with reports from specialized
centers (14, 15).

Survival analysis

Each patient contributed years of observation until the
date of death, date of emigration or the closing date of this
follow-up, December 31, 1986. Dates of death were ob-
tained from the Death Registry and dates of emigration
through 1984 from the Register of Population Changes.
The observed survival rates for all causes of death were
calculated by means of the actuarial (life table) method
(16) and the cancer-specific mortality was estimated by
calculating the relative survival rate (17, 18). Relative
survival is the ratio of observed to expected survival
rate, the latter based on individuals in the general popula-
tion corresponding to the patient group with respect to
S-year age group, gender, and calendar year of observa-
tion. As the impact of causes of death other than cancer is
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Table 2

Number of patients by site or type of malignant disease and age at diagnosis

ICD 7-code  Site or type Age (years) at diagnosis
0-4 5-9 10-14 15-19
178 Testis 42 7 8 119
180 Kidney 245 80 14 15
192 Eye 195 36 16 19
193 Nervous system 348 217 177 151
196 Bone 36 59 171 210
197 Connective tissue, muscle 83 34 62 85
200. 202 Non-Hodgkin's lymphoma 110 123 106 154
201 Hodgkin's disease 14 42 84 245
204-208 Leukemia 779 427 275 275
Other 180" 1052 224 689%
Total 2032 1130 1137 1963

" Biliary passages and liver (33), endocrine glands (53), other (94).

2 Colon (16), ovary (16), thyroid gland (9). other (64).

¥ Colon (66), ovary (26), melanoma (18), other (114).

4 Colon (121), breast (10), cervix uteri (12), ovary (114), mediastinum (11), urinary
organs (33), melanoma (122), thyroid gland (98), other ( 168).

Number of patients within parentheses.

negligible at the ages concerned in this study, the difference
between the observed and relative survival rates did not
exceed 0.5 percentage points in any age group or at any
period of follow-up. Only relative survival rates will be
presented in the following.

Results

Overall results

The overall relative survival by S-year age groups for the
entire study period is shown in Fig. 1. The excess death
rate was fairly similar in the various age groups during the
first year of follow-up. After that year, however, patients
aged 15-19 years did best, whereas those aged 5-9 years
showed the lowest survival rate. In neither of the age
groups could a cured fraction be reliably identified earlier
than 10 years after diagnosis, as indicated by the leveling-
off of the curves (Fig. 1). Separate analyses of the overall
survival rates for males and females revealed that females
generally had a more favorable course than males. This
difference apparently increased at older ages (Table 3) as
recently described in detail (19).

Trends in survival by age und gender

The 5-year relative survival between the period 1960-
1964 and 1980-1984 showed an overall change from 36.1
to 65.7% in males and from 43.6 to 73.6% in females
(Table 3). This corresponds to a reduction in excess mor-
tality by 46 and 53% respectively.
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Fig. 1. Relative survival in all patients younger than 20 years and
diagnosed as having a malignant disease in Sweden in 1960 through
1984, by S-year age group. Vertical lines show the 95% confi-
dence interval. A— A 0-4y. T —7 5-9y. —-@10-14y.:
U—215-19y.
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Table 3
Relative 5-year survival (with 95% confidence interval) by gender, age, and period of diagnosis

Age at Period of diagnosis
diagnosis,
years 1960-64 1965-69 1970-74 1975-719 1980-84 1960-84
0-4
Males 338 30.6 447 61.4 64.1 471
(26.5-41.1) (24.7-36.5) (38.4-51.0) (55.1-67.7) (56.6-71.5) (44.1-50.2)
Females 28.2 41.3 48.8 63.1 72.8 51.2
(20.9-35.5) (34.0-48.5) (41.9-55.7) (55.6-70.5) (65.7-79.9) (47.8-54.6)
5-9
Males 38.6 39.1 394 422 63.4 4.5
(28.7-48.6) (30.3-47.9) (31.2-47.5) (33.5-51.0) (54.3-72.4) (40.5-48.6)
Females 32,6 24.8 38.8 63.0 74.6 48.6
(22.5-42.7) (15.8-33.7) (29.0-48.7) (53.7-72.3) (66.6-82.5) (44.1-53.1)
10-14
Males 30.6 33.1 452 48.2 72.0 45.7
(21.5-39.6) (24.1-42.2) (36.6-53.7) (39.5-56.9) (63.6-80.4) (41.6-49.9)
Females 447 46.9 51.9 59.0 70.8 55.4
(35.3-54.1) (36.7-57.1) (40.9-62.9) (49.9-68.2) (61.8-79.7) (51.1-59.8)
15-19
Males 39.5 46.5 56.6 54.5 65.4 52.6
(32.8-46.3) (39.5-53.6) (49.9-63.3) (47.4-61.6) (58.5-72.4) (49.5-55.7)
Females 59.2 66.0 65.8 72.7 76.1 67.6
(52.3-66.2) (58.8-73.7) (58.2-73.3) (66.2-79.3) (69.4-82.7) (64.5-70.8)
0-19
Males 36.1 372 47.3 534 65.7
(32.1-40.1) (33.6-41.1) (43.6-50.9) (49.7-57.2) (61.8-69.7)
Females 43.6 47.3 524 65.3 73.6
(39.4-47.8) (43.0-51.5) (48.1-56.7) (61.4-69.3) (69.8-77.4)

The survival curves for each 5-year age group and period
of diagnosis are shown in Figs 2a—d and the 5-year relative
survival rates calculated from these figures are summarized
in Fig. 3. A substantial improvement over time occurred in
all age groups. The increase in survival rate was more
pronounced in patients younger than 15 years compared to
those aged 15-19 years at diagnosis and it started later in
patients aged 5—14 years at diagnosis. As a result, all age
groups showed a similar prognosis during the last study
period (1980-1984), with a 5-year survival close to 70%
(Fig. 3).

The temporal trends are shown separately for males and
females in Table 3. A considerable variation in S5-year
survival between groups defined by age and gender was
noted during the earlier periods of diagnosis. In recent
years, however, a more homogeneous pattern emerged, all
groups having a 5-year survival in the range 63.4 to 76.1%
during the last period of analysis.

Temporal trends by site and type

The trends in relative survival after S years of observation
are illustrated for some major cancer sites and types

in Figs 4-6. In all these malignant diseases (except
Hodgkin’s disease, see below), the 5-year survival was a
good approximation of the cure rate, since the further
decrease in the cumulative rate after 10 and 15 years of
follow-up was mostly in the order of a few percentage
points only. Dates when new treatments became available
are indicated in Figs 4—6 and further explained in foot-
notes. This information was derived from the scientific
literature, from Swedish treatment protocols and from
personal communications.

Testicular cancers were dominated by malignant tera-
tomas, which accounted for 157/176 (89%) of all cases,
followed by seminomas (6%). Apart from a plateau during
the 1970s, there was a steady increase in relative survival
after 5 years of observation from 46.9 (28.6-65.2)% in
patients diagnosed in 1960-1964 to 87.2 (77.1-97.3)% in
those diagnosed in 1980-1984 (Fig. 4).

Cancer of the kidney is almost equivalent to nephroblas-
toma (Wilms’ tumour) under the age of 15. The rapid
improvement in 5-year relative survival from 35.5 (23.6-
47.6)% in 1960-1964 to 89.1 (81.2-97.0)% in 1975-1979
was followed by a decrease to 77.1 (66.4-87.8)% during the
last period of diagnosis. The difference between the relative
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Fig. 2. Relative survival in males and females by period of diagnosis and age at diagnosis: a) 0-4 years, b) 5-9 years, ¢) 10-14 years,
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Fig. 3. Relative survival in males and females after five years of
observation, by period of diagnosis and age at diagnosis. A — A
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survival curves during these two latter periods was statisti-
cally significant (p < 0.01) (Fig. 4).

The group of bone tumours was dominated by osterosar-
comas (49.7%) and Ewing sarcomas (31.1%). The survival
from bone tumours showed a moderate increase from
around 30% in the 1960s to 50% from 1975 onwards. A
variety of histo-pathological types constituted the group of
tumours of connective tissue and muscle, with a predomi-
nance of alveolar sarcoma (21.8%) and fibrosarcoma
(18.6%). Embryonal rhabdomyosarcomas accounted for
10.6%. The prognosis in patients with tumours of the
connective tissue and muscle improved from a relative
survival of about 50% after 5 years of observation in the
1960s to values between 62 and 65% after that period of
time (Fig. 4). However, the survival curves did not differ
significantly (p > 0.05).

Cancer of the bulb of the eye, i.e. retinoblastomas, were
associated with 5-year relative survival rates exceeding 90%
at all periods of diagnosis except in 1965-1969 (Fig. §).
During the last two periods almost all patients were cured,
the relative survival in 1980-1984 being 96.4 (88.7-
104.1)%.
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Fig. 4. Relative survival in males and females after 5 years of
observation, by period of diagnosis in patients with cancer of
the testis (ICD 178), kidney (ICD 180), bone (ICD 196), and con-
nective tissue and muscle (ICD 197). A testis; O kidney; @ con-
nective tissue, muscle; [J bone. (For testicular cancer combination
chemotherapy was introduced in 1972 and in 1978 cisplatinum was
added. For cancer of the kidney single drug chemotherapy was first
given in 1960 and supervoltage radiotherapy, as *“Co, became
generally available at about the same time; combination chemother-
apy was introduced about 1970. For cancer of connective tissue/
muscle combination chemotherapy became common about 1974.
For sarcomas of bone single drug therapy was first used about 1971
and combination chemotherapy introduced about 1977.)

For tumours of the nervous system—i.e. mainly astrocy-
tomas (24.9%), medulloblastomas (24.0%) and neuroblas-
tomas (21.9%) —the survival prospects were largely stable
at around 40% over the study period, but they improved
slightly during the last period of diagnosis to reach a level
of 50.7 (41.8-59.6)%. This trend became more evident
when tumours of the central nervous system (ICD code
193.0 + 193.1) were analyzed separately (Fig. 5). A more
irregular pattern was observed for tumours of the periph-
eral nervous system dominated by neuroblastomas (196/
222; 88%); the differences in survival between the periods of
diagnosis were larger than could be expected from random
variation alone (p < 0.01).

Hodgkin’s disease showed a S-year relative survival of
61.2 (50.4-72.0)% in 1960-1964. There was a marked
improvement in 1980-1984 when the survival rate was 91.9
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Fig. 5. Relative survival in males and females after 5 years of
observation, by period of diagnosis, in patients with retinoblas-
toma (ICD 192, 0. bulb of the eye). tumours of the central
nervous system (ICD 193.0 + 193.1), neuroblastoma (ICD 193.3;
peripheral nerves), and nervous system (all) (ICDS 193). A
eyebulb; @ nervous system; [] CNS; O peripheral nerves. (Note!
Tumours of peripheral nerves. 1: More intensive combination
chemotherapy (OPEC) was introduced about 1982.)

(85.3-98.5)%. Moreover, in Hodgkin’s disease the survival
curves departed from the general pattern by showing a
continuing decrease during a longer period of follow-up.
Thus, in patients diagnosed for instance in 1960-1964, the
relative survival rates after 10 and 15 years of observation
were 50.3 (39.2-61.5) and 45.6 (34.5-56.7)% respectively.
This pattern disappeared, however, over the study period
and the annual relative hazard (excess death rate) ap-
proached zero after about 7 years of observation in patients
diagnosed in 1975-1979 and within 5 years in those diag-
nosed in 1980-1984. The trend towards improvement
shown in Fig. 6 was accordingly underestimated, since the
rates among recently diagnosed cases are better approxi-
mates of the cured fraction than those from the 1960s.
Non-Hodgkin’s lymphomas (NHL) exhibited a much
less favorable course than Hodgkin's disease, notably in
the earlier years (Fig. 6). The temporal trends in survival
from Hodgkin's disease and NHL were fairly similar with
one exception, namely that a dramatic improvement in
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Fig. 6. Relative survival in males and females after 5 years of
observation, by period of diagnosis, in patients with Hodgkin's
disease (ICD 201), non-Hodgkin's lymphoma (NHL) (ICD
200 4+202) and leukemia (for specification, see text). A
Hodgkin’s disease; (0 NHL; O leukemia, all. (For Hodgkin's
disease MOPP therapy was introduced in 1967-1968. For NHL
combination chemotherapy was in use since beginning of the
1970s and more effective regimens were introduced about
1977. For leukemia single drug therapy was introduced in the
beginning of the 1960s. In 1967, the first national program for
childhood ALL was introduced and in 1973 the program was
extensively revised; further revisions based on nationa! and
international experience were then made every second to third
year.)

prognosis occurred among patients with NHL at the end
of the study period. The 5-year relative survival increased
from 45.1 (34.0-56.3)% in 1975-1979 to 76.6 (68.3-
84.9)% in 1980-1984.

The prognosis for leukemias was very poor in the first
period of the study with survival figures below 10%. A
substantial increase occurred from 1970-1974 to 1975-
1979, and the increase continued, to reach a S-year survival
rate of 58.7 (53.1-64.4)% during the last 5-year period
(Fig. 6). Separate analyses for lymphocytic leukemias—
predominantly acute lymphocytic leukemia (ALL)—and
non-lymphocytic leukemias (predominantly acute myel-
ogenous leukemia (AML))—during the last two periods
revealed that this marked improvement in prognosis was
mainly restricted to ALL (data not shown).
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Discussion

The Swedish Cancer Registry provides unique opportuni-
ties to study trends in cancer survival (20). The favorable
prerequisites are attributable to its population-based nature,
the completeness of the registration (10), and the possibil-
ity of achieving almost complete follow-up with respect to
survival. The registry started in 1958, and it therefore
covers the entire period of important improvements in the
treatment of cancer in the young (1, 2). Some underreport-
ing during the first years of cancer registration should have
affected mainly patients with advanced disease and a short
survival time (21), which will imply underestimation of
improvements over time. The aim of the present study was
to describe the overall changes in survival. We have there-
fore in this context refrained from making a more detailed
classification of childhood and adolescent cancers such as
leukemias and tumours of the central nervous system (22).
Analyses based on such subgrouping obviously can
provide additional information.

Surprisingly few data have been published regarding
survival trends in cancer in the young. So far, the most
extensive and updated information comes from 2 965 pa-
tients younger than 15 years of age who were entered in
the Manchester Children’s Tumour Registry between 1954
and 1983 and followed up for at least two years (9). As
patients diagnosed during one decade were combined into
the same groups in this British study, recent improvements
might have been concealed and direct comparison with the
Swedish data is not possible. However, the overall 5-year
survival rate in 1974-1983 of 49% (9) is lower than the
Swedish male and female rates both in 1975-1979 and
1980-1984 (Table 3) in comparable age goups, indicating
that new treatment modalities might have become avail-
able nationwide more rapidly in Sweden than in Great
Britain. Rates slightly exceeding 50% without evidence of
any overall 'improvement from 1973-1976 to 1977-1980
have been reported from Australia (8).

Testicular cancer. During the 1960s, there was an in-
crease in awareness of the importance of the surgical
technique for orchidectomy in case of a suspected testicu-
lar tumour, and uni/bilateral retroperitoneal lymph node
dissection and adjuvant radiotherapy to the retroperitoneal
lymph nodes became increasingly common (23). Even if
each of these changes probably had only a minor impact
on the prognosis of testicular teratomas, together they
could have been responsible for the improvements ob-
served from 1960-1964 to 1965-1969. Around 1970, sin-
gle drug chemotherapy came into increasing use and this
was followed within a few years by combination regimens.
In 1978, cisplatinum was included in the chemotherapy
combinations that were primarily used in many patients
(24), thereby further improving the prognosis to an overall
cure rate for all testicular tumours of close to 80% during
the last S-year period. This rate is considerably higher than

that reported for non-seminoma patients of all ages in the
United States in 1977-1979 (25) and for childhood germ
cell tumours diagnosed in Great Britain in 1979-1983 (9).

Wilms® tumour. Better surgical techniques and increased
use of postoperative radiotherapy had probably improved
the prognosis even before 1960 for patients with Wilms’
tumour. Single drug chemotherapy was introduced in Swe-
den in about 1960 (26). At the same time ®°Co-machines
replaced the conventional radiotherapy equipment, increas-
ing the possibilities of delivering a homogeneous dose to
large volumes. In about 1970, combination chemotherapy
replaced single drug treatment (27, 28). Also, the
chemotherapy was more and more often given preopera-
tively rather than postoperatively (29). These changes oc-
curred simultaneously with changes at major international
cancer centers specializing in childhood cancer. Since the
late 1970s, no more effective treatment has been added.
Rather, the therapy has become more individualized and
based on better understanding of the prognosis within
subgroups, with the aim to obtain high cure rates with a
lower risk of adverse effects. Whether, in certain cases this
development may have resulted in suboptimal treatment
which could have been responsible for the poorer prognosis
among patients diagnosed in 1980-1984 compared with
1975-1979 is not known. Three-year survival rates of 80.9%
and 95% have been reported from Australia for 1977-1980
(8) and from Great Britain 19791983 (9) respectively.

Sarcomas. Even though better surgical techniques and
more sophisticated radiotherapy methods were introduced
during the 1960s, this had no impact on the overall prog-
nosis, either in soft tissue sarcomas or in bone tumours
dominated by osterosarcomas and Ewing sarcomas. In the
beginning of the 1970s, increased use of effective cytostatic
drugs and—somewhat later—combinations of drugs de-
veloped for all major sarcoma types resulted in a signifi-
cant but still relatively moderate improvement in the
prognosis, starting about 1970 (30-33). Increasing survival
rates have been shown also in other recent population-
based analyses (9, 32).

Tumours of the nervous system. Although there have
been improvements in the treatment of certain individual
tumours in the central nervous sytem, such as medul-
loblastomas and ependymomas, the long-term survival
changes have been relatively moderate, even at specialized
centers (34, 35). Since these tumour types are less com-
mon than the astrocytic tumours, the treatment of which
has not changed, the prognosis for the whole group has
remained unaltered (36). A future improvement can be
expected, as a result of the chemotherapy regimens which
are inducing long-lasting complete remissions in a high
proportion of patients with neuroblastomas that devel-
oped in the 1980s (37).

Hodgkin’s disease. In Hodgkin’s disease, the ability to
deliver homogeneous radiotherapy doses to large volumes
was markedly facilitated by the technical improvements
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during the 1950s-1960s. The introduction of lymphan-
giography and explorative laparotomy improved the possi-
bilities of accurately staging the patients, thereby giving
more appropriate radiotherapy (38). Although chemother-
apy was introduced in the early 1960s, there was no major
change in prognosis until the MOPP regimen was intro-
duced in 1967. Since then, no new and dramatically more
effective treatments for children and adolescents have ap-
peared, but better timing of the various modalities and
earlier use of chemotherapy for certain stages can explain
the continuous improvement (39, 40). Better diagnostic
tools such as CT and ultrasonography may also have
influenced the prognosis, since they have permitted more
individualized therapy.

Non-Hodgkin’s lymphomas. Effective combinations of
drugs were introduced in the middle of the 1970s. Since
then, there has been a continuous improvement (41, 42).
This evolution may well explain the marked improvement
seen during 1980-1984 compared with the preceding
S-year period. Better possibilities since the mid-1970s
of discriminating non-Hodgkin’s lymphomas from other
disease entities and of identifying subgroups with different
clinical behaviors may also have contributed to the im-
provement (43).

Leukemia. All register studies of leukemias involving
long periods of time are hampered by the considerable
improvement in the subclassification of these disorders.
However, since the great majority of childhood leukemias
are acute, this should not prevent an evaluation of changes
in prognosis with time for the whole group of leukemias.
There was a continuous change in the relative proportion
of the various subtypes through all the S-year periods of
the present study. In the first S-year period, acute blast-
and stemcell leukemia was the predominant type. During
the last period, 78% were ALL, 15% ANLL (virtually all
AML) and only 4% were registered as acute non-specified.
In Sweden the prognostic improvement started in about
1970, with a more marked improvement from 1975 (Fig.
6). In contrast, no improvement was achieved in a series of
clinical trials of ALL carried out in the United Kingdom
during the period 1972-1979 (44). Subanalysis during the
last 5-year period, when the subclassification reached the
present standard, revealed that the improvement was sub-
stantially better in ALL than in ANLL. Similar results
have been reported from specialized centers (14, 15) and
from population monitoring (9).

Conclusion

The main conclusion to be drawn from this population
monitoring of cancer survival is that therapeutic achieve-
ments documented in clinical trials have rapidly became
available nationwide in Sweden. As the overall survival
rates were still increasing during the last period of the
study, cure rates of 70—80% may now have been attained.

We can therefore foresee a future in which further substan-
tial improvements in cancer control at young ages require
prevention rather than cure. In the clinical setting, the
main challenges will be to monitor long-term consequences
of the treatment and to maintain high therapeutic stan-
dards. The decrease in survival from Wilms’ tumour dur-
ing the last period of this study indicates that this goal is
not reached without effort.
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