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Summary

Background Leukaemias comprise a heterogenous group of haematological malignancies. In CONCORD-3, we analysed
data for children (aged 0-14 years) and adults (aged 15-99 years) diagnosed with a haematological malignancy
during 2000-14 in 61 countries. Here, we aimed to examine worldwide trends in survival from leukaemia, by age and
morphology, in young patients (aged 0-24 years).

Methods We analysed data from 258 population-based cancer registries in 61 countries participating in CONCORD-3
that submitted data on patients diagnosed with leukaemia. We grouped patients by age as children (0-14 years),
adolescents (15-19 years), and young adults (20-24 years). We categorised leukaemia subtypes according to the
International Classification of Childhood Cancer (ICCC-3), updated with International Classification of Diseases
for Oncology, third edition (ICD-O-3) codes. We estimated 5-year net survival by age and morphology, with 95% Cls,
using the non-parametric Pohar-Perme estimator. To control for background mortality, we used life tables by
country or region, single year of age, single calendar year and sex, and, where possible, by race or ethnicity. All-age
survival estimates were standardised to the marginal distribution of young people with leukaemia included in the
analysis.

Findings 164 563 young people were included in this analysis: 121328 (73 -7%) children, 22963 (14 -0%) adolescents, and
20272 (12-3%) young adults. In 2010-14, the most common subtypes were lymphoid leukaemia (28 205 [68 - 2%)] patients)
and acute myeloid leukaemia (7863 [19-0%] patients). Age-standardised 5-year net survival in children, adolescents, and
young adults for all leukaemias combined during 2010-14 varied widely, ranging from 46% in Mexico to more than
85% in Canada, Cyprus, Belgium, Denmark, Finland, and Australia. Individuals with lymphoid leukaemia had better
age-standardised survival (from 43% in Ecuador to =80% in parts of Europe, North America, Oceania, and Asia) than
those with acute myeloid leukaemia (from 32% in Peru to =70% in most high-income countries in Europe,
North America, and Oceania). Throughout 2000-14, survival from all leukaemias combined remained consistently
higher for children than adolescents and young adults, and minimal improvement was seen for adolescents and young
adults in most countries.

Interpretation This study offers the first worldwide picture of population-based survival from leukaemia in children,
adolescents, and young adults. Adolescents and young adults diagnosed with leukaemia continue to have lower
survival than children. Trends in survival from leukaemia for adolescents and young adults are important indicators
of the quality of cancer management in this age group.
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Introduction

Leukaemias comprise a heterogenous group of haema-
tological malignancies, mostly with unknown causes.'
The estimated world-standardised incidence rate during
2001-10 was 46-4 per million person-years in children

(aged 0-14 years), compared to 28-5 per million person-
years in adolescents (aged 15-19 years).? Leukaemias
represented 36-1% of all cancers in very young children
(aged 0—4 years), compared with 15-4% of all cancers in
adolescents.
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Research in context

Evidence before this study

Cancer in young people (aged 0-24 years) is rare and the extent
of its burden in this population is often unknown, especially in
low-income and middle-income countries. Predominantly seen
in childhood, acute lymphoblastic leukaemia has a more
favourable prognosis in children than in adolescents and young
adults. Individuals diagnosed with acute myeloid leukaemia
have poorer survival than those with acute lymphoblastic
leukaemia; survival is often lower in adolescents and young
adults than in children. Advances in treatment and supportive
care for children diagnosed with leukaemia have greatly
improved survival, especially in high-income countries.

We searched PubMed for English-language research articles
using a combination of the following keywords: “(“children”
AND “adolescents” OR “teenager” AND “young adults”) AND
(“leukaemia”, “lymphoma”, OR “haematological malignancy”
OR "“cancer” AND “survival” OR “population-based/cancer
registry”)”. We found few studies reporting international
comparisons of survival from leukaemia for patients aged

0-24 years: studies published so far have focused on specific
geographical regions. In 2018, CONCORD-3 identified huge
worldwide variation in age-standardised 5-year net survival for
children (aged 0-14 years) diagnosed with acute lymphoblastic
leukaemia: from 50% in Ecuador to more than 90% in most
high-income countries. Survival improved for adolescents and
young adults from the late 1970s to the early 2000s, but the
gains have been less notable than in children.

Added value of this study

This study extends the results from CONCORD-3 to cover a
wider age range (0-24 years), and examines survival trends for
the main subtypes of leukaemia, grouped according to the
third edition of the International Classification of Childhood
Cancer. We included high-quality data for more than

160000 patients diagnosed with leukaemia aged 0-24 years
during 2000-14, provided by 258 population-based cancer
registries in 61 countries. Acute lymphoblastic leukaemia and

Cancer in young people is rare, but it is often
the leading cause of non-accidental death in children,
adolescents, and young adults (aged 0-24 years) living
in high-income countries.** However, the full extent
of the cancer burden is unknown, especially in low-
income and middle-income countries, where the disease
is probably under-registered.” The few international com-
parisons of survival from leukaemia in this age group
published to date have focused on specific geographical
regions. Survival from leukaemia varied widely between
19 European countries during 1978-97: 5-year observed
survival was also much lower in adolescents than in
children (44% vs 73%).° In the USA, 20-year survival for
children diagnosed during 1975-88 was highest among
those younger than 10 years at diagnosis.°®

Acute lymphoblastic leukaemia is the most common
malignancy in children, accounting for nearly a third

acute myeloid leukaemia were more common in children than
in adolescents and young adults. 5-year net survival increased
substantially worldwide, but the trends were generally more
favourable in North America, Europe, and Oceania than in other
regions. During 2000-14, the gains in survival for children,
adolescents, and young adults combined were largely driven by
improvements in children. Individuals with acute lymphoblastic
leukaemia and chronic myeloproliferative diseases had higher
survival, and survival for all types of leukaemia combined was
mostly driven by increases in survival for these two subtypes.
Survival for patients with acute myeloid leukaemia was
generally poorer than for other subtypes. For children with
leukaemia, the gap in survival between high-income countries
and low-income and middle-income countries persists.
Additionally, adolescents and young adults continue to have
lower survival than children worldwide, and this disparity is
even more marked in low-income and middle-income
countries. Global disparities in survival from acute
lymphoblastic leukaemia have narrowed over time, especially in
children, but patients with acute myeloid leukaemia continue
to have poorer outcomes.

Implications of all the available evidence

Endeavours to improve outcomes for children with cancer
have led to higher survival, particularly in high-income
countries, where most children with leukaemia have been
enrolled in long-running series of clinical trials for many years.
Despite such improvements, disparities in survival still exist
for children living in low-income and middle-income
countries. The improvements observed for adolescents and
young adults still lag behind those of children. The results of
this study offer the first worldwide and most-up-to-date
comparisons of population-based survival between children,
adolescents, and young adults diagnosed with leukaemia.
Lasting progress in survival will require long-term
international investment to improve worldwide access to
appropriate cancer care.

of all childhood cancers, compared with 10% of
cancers among adolescents (aged 15-19 years) in
Europe.’ 5-year relative survival was much higher
among adolescents than among young adults (aged
20-24 years) diagnosed with acute lymphoblastic
leukaemia during 2000-07 (62% vs 46%), but survival
from acute myeloid leukaemia was similar in both age
groups (52% vs 55%).* In the UK, 5-year relative
survival for children (aged 0-12 years) with acute
lymphoblastic leukaemia was 90% versus 66% in
adolescents and young adults (aged 13-24 years), and
5-year relative survival from acute myeloid leukaemia
was higher in children than in adolescents and young
adults (66% vs 58%).*

In 2018, the third cycle of the CONCORD programme
(CONCORD-3) updated worldwide trends in cancer
survival with data for 37-5 million patients diagnosed
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during 2000-14 in the areas covered by 322 population-
based cancer registries from 71 countries, including
123058 children (aged 0-14 years) and 4162280 adults
(aged 15-99 years) with a haematological malignancy.’
International variation in age-standardised 5-year net
survival from acute lymphoblastic leukaemia in children
was very wide, ranging from 50% to more than 90%.
Among adults, survival from lymphoid malignancies
ranged from 40% to 70%, and survival from myeloid
malignancies ranged from 30% to 50%.

Although extensive research has been done over
many years to understand cancer survival in children,
adolescents and young adults have been the focus
of only a few studies.***" Population-based survival
estimates by morphological subtype can provide
insight into the effectiveness of patient management
and outcomes, and international comparisons enable
health-care planners to identify opportunities for
improving care. Internationally comparable survival
estimates for this transitional age band between
childhood and adulthood are scarce. We aimed to
examine worldwide trends in survival from leukaemia,
by age and morphology, in patients aged 0-24 years
who were diagnosed during 2000-14.

Methods

Study design and data sources

We analysed data from 258 population-based cancer
registries in 61 countries participating in CONCORD-3
that submitted data on patients diagnosed with leu-
kaemia. We examined data for young people (aged
0-24 years) diagnosed during 2000-14 and followed
up until Dec 31, 2014. Four registries (in Québec,
Canada; Thiruvananthapuram, India; Maryland, USA;
and Barretos, Brazil) submitted data after publication of
the CONCORD-3 study in 2018, and they are included
in this analysis. Registries submitted data separately for
children (aged 0-14 years) and adults (aged 15-99 years).’
When we received data from a national registry of child-
hood cancers, we excluded data for children submitted
by other registries in that country, to avoid double
counting. Some national childhood cancer registries
also capture data on adolescents (aged 15-19 years),
and we applied the same rationale for these registries.
Argentina, Mexico, France, and Switzerland submitted
data with national coverage for childhood cancers but
with subnational coverage for adolescents and young
adults aged 15-24 years. Belarus and Greece provided
data only for children (aged 0-14 years).

The Cancer Survival Group maintains approval for
processing sensitive personal data for the CONCORD
programme from the UK’s statutory Health Research
Authority (reference ECC 3-04(i)/2011; last update
Oct 2, 2021), the UK National Health Service Research
Ethics Service (11/L0O/0331; Oct 6, 2021), and the Ethics
Committee of the London School of Hygiene & Tropical
Medicine, London, UK (12171; Oct 6, 2021).
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Procedures

Topography and morphology were coded to the
International Classification of Diseases for Oncology,
third edition (ICD-O-3),* including its first revision.”
Leukaemias were defined by morphology (ICD-O-3 codes
9800-9992) and behaviour (malignant, code 3). Full
details of data acquisition, ethical approval, and data
quality control procedures in the CONCORD programme
have been described elsewhere” No standardised
classification for children, adolescents, and young adults
is available, so we extended the International Classification
of Childhood Cancer, 3rd edition (ICCC-3)* from the
childhood age range (0-14 years) to group the leukaemia
subtypes for patients aged 15-24 years.

We extended the classification by including new
entities for leukaemia introduced in the first revision of
ICD-0-3," published in 2013, that were not included in
ICCC-3 (2005).* Among the lymphoid leukaemias, codes
were included if the anatomical site was blood, bone
marrow, reticulo-endothelial, haematopoietic system not
otherwise specified (C42.0-42.1, C42.3—42.4), or unknown
primary site (C80.9).

We therefore grouped morphology as follows,
according to the ICCC-3 and ICD-O-3 codes: lymphoid
leukaemia (Ia), acute myeloid leukaemia (Ib), chronic
myeloproliferative diseases (Ic), myelodysplastic syn-
drome and other myeloproliferative diseases (Id), and
unspecified leukaemias (le; appendix pp 1-3).

Statistical analysis

We estimated 5-year net survival with 95% Cls using the
Pohar-Perme estimator.” Net survival is the cumulative
probability of surviving up to a given time since
diagnosis (eg, 5 years), after correcting for other
causes of death (background mortality).” To control for
background mortality, we produced 6210 life tables of
all-cause mortality rates by sex, single year of age,
and single calendar year in the general population
of each contributing country or jurisdiction during
2000-14 and, where possible, by race or ethnicity (Israel,
Singapore, USA, the Northern Territory in Australia,
and New Zealand).”® The method of life table con-
struction depended on whether we received raw data
(numbers of deaths and populations) or mortality rates,
and on whether the raw data or the mortality rates were
by single year of age (complete) or by 5-year age group
(abridged). Each set of life tables was accompanied by a
standardised statistical summary on the earliest and
latest year of available data, showing the data source
and the method of construction and smoothing.” We
estimated survival by calendar period of diagnosis
(2000-04, 200509, and 2010-14), morphology subtype,
and age group.

We used the cohort approach to estimate survival for
patients diagnosed during 2000-04 and 2005-09 because
in most datasets all patients had been followed up for at
least 5 years. The cohort approach provides a survival

See Online for appendix
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Number of Lymphoid Acute myeloid Chronic Myelodysplastic Unspecified and
patients leukaemias (%) leukaemias (%) myeloproliferative  syndrome and other  other specified
disease (%) myeloproliferative leukaemias (%)
diseases (%)
Africa
Algeria (two registries)
0-14 years 12 7 (58-3%) 3(25:0%) 2 (16:7%)
15-19 years 12 9 (75-0%) 3(25:0%)
20-24 years 10 1(10-0%) 7 (70-0%) 2 (20-0%)
Nigeria (Ibadan)
0-14 years 16 7(43-8%) 6 (37:5%) 3(18-8%)
15-19 years 6 2(333%) 2(333%) 1(16-7%) 1(16-7%)
20-24 years 4 1(25:0%) 1(25:0%) 2 (50-0%)
South Africa (Eastern Cape)
0-14 years 8 2 (25:0%) 6 (75:0%)
15-19 years
20-24 years 1 1(100-0%)
America (central and south)
Argentina* (four registries)
0-14 years 1482 1199 (80-9%) 249 (16-8%) 12 (0-8%) 15 (1-0%) 7(0:5%)
15-19 years 23 11 (47-8%) 5(21-7%) 3(13-0%) 4(17-4%)
20-24 years 16 3(18-8%) 8 (50-0%) 3(18-8%) 1(6:3%) 1(6:3%)
Brazil (four registries)
0-14 years 59 40 (67-8%) 13 (22:0%) 1(1:7%) 1(1:7%) 4(6-8%)
15-19 years 8 7(87-5%) 1(12:5%)
20-24 years 18 4(22:2%) 7(38:9%) 5 (27-8%) 2 (111%)
Chile (four registries)
0-14 years 19 15 (78-9%) 2(10-5%) 1(5-3%) 1(5:3%)
15-19 years 6 4(66:7%) 2(333%)
20-24 years 1 1(100-0%)
Colombia (three registries)
0-14 years 17 14 (82-4%) 1(5-9%) 1(5:9%) 1(5-9%)
15-19 years 40 31(77-5%) 6 (15:0%) 2 (5:0%) 1(2:5%)
20-24 years 19 10 (52-6%) 2(10-5%) 7(36-8%)
Costa Ricat
0-14 years 248 207 (83-5%) 33(133%) 3(1:2%) 5(2:0%)
15-19 years 33 19 (57-6%) 3(91%) 11(333%)
20-24 years 29 12 (41-4%) 8 (27-6%) 2(6:9%) 7 (24-1%)
Ecuador (five registries)
0-14 years 320 252 (78-8%) 48 (15:0%) 4(13%) 1(0-3%) 15 (47%)
15-19 years 75 47 (62:7%) 16 (21:3%) 7(93%) 1(13%) 4(5:3%)
20-24 years 40 18 (45-0%) 13 (32:5%) 5 (12:5%) 4(10-0%)
Guadeloupet
0-14 years 6 2(33:3%) 3(50-0%) 1(16:7%)
15-19 years
20-24 years 3 1(33:3%) 1(333%) 1(333%)
Martiniquet
0-14 years 8 7 (87:5%) 1(12:5%)
15-19 years 1 1(100-0%)
20-24 years 1 1(100-0%)
Mexico Childhood*
0-14 years 3945 3395 (86-1%) 537 (13-6%) 13 (0-3%)
15-19 years 439 337 (76-8%) 100 (22-8%) 2(0:5%)
20-24 years 1 1(100-0%)

(Table 1 continues on next page)
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Number of Lymphoid Acute myeloid Chronic Myelodysplastic Unspecified and
patients leukaemias (%) leukaemias (%) myeloproliferative  syndrome and other  other specified
disease (%) myeloproliferative leukaemias (%)

diseases (%)

(Continued from previous page)

Peru (Lima)
0-14 years 262 187 (71-4%) 28 (10-7%) 14 (5:3%) 7 (27%) 26 (9-9%)
15-19 years 69 49 (71-:0%) 10 (14-5%) 5(7-2%) 1(1-4%) 4(5-8%)
20-24 years 54 25 (46-3%) 10 (18-5%) 9 (16:7%) 5(93%) 5(9:3%)
Puerto Ricot
0-14 years 36 22 (61:1%) 8 (22:2%) 1(2-8%) 2 (5-6%) 3(8:3%)
15-19 years 7 4(57-1%) 1(14-3%) 2(28-6%)
20-24 years 4 - 1(25-0%) 2 (50-0%) 1(25-0%)
America (north)
Canada (ten registries)
0-14 years 1171 886 (75-7%) 153 (13-1%) 63 (5-4%) 34 (2-9%) 35 (3-0%)
15-19 years 214 97 (45-3%) 62 (29-0%) 33 (15-4%) 12 (5-6%) 10 (47%)
20-24 years 213 62 (29:1%) 68 (31-9%) 59 (27-7%) 14 (6-6%) 10 (47%)
USA (49 registries)
0-14 years 8005 6213 (77-6%) 1139 (14-2%) 253 (3:2%) 224 (2-8%) 176 (2:2%)
15-19 years 1802 932 (51.7%) 500 (27-7%) 241 (13-4%) 67 (3-7%) 62 (3-4%)
20-24 years 1748 590 (33-8%) 551 (31-5%) 450 (25:7%) 83 (4-7%) 74 (4-2%)
Asia

China (21 registries)

0-14 years 404 215 (53-2%) 62 (15:3%) 8 (2:0%) 14 (3:5%) 105 (26-0%)

15-19 years 122 27 (221%) 44 (36:1%) 11 (9-0%) 1(0-8%) 39 (32:0%)

20-24 years 148 33(22:3%) 33(22:3%) 21 (14-2%) 7 (4:7%) 54 (36:5%)
Cyprust

0-14 years 19 17 (89-5%) 2(10-5%)

15-19 years 12 8 (66:7%) 3(25:0%) 1(8:3%)

20-24 years 6 1(167%) 2(333%) 2(333%) . 1(167%)
India (two registries)

0-14 years 24 13 (54-2%) 8 (33:3%) . . 3(12:5%)

15-19 years 7 4 (57-1%) - 2(28-6%) - 1(14-3%)

20-24 years 4 2 (50-0%) 2 (50-0%)
Israelt

0-14 years 241 171 (71-0%) 42 (17-4%) 4(17%) 5 (21%) 19 (7-9%)

15-19 years 52 29 (55-8%) 12 (23-1%) 4(7-7%) - 7 (13:5%)

20-24 years 48 15 (31:3%) 16 (33-3%) 12 (25:0%) 3(6:3%) 2 (42%)
Japan (16 registries)

0-14 years 506 339 (67:0%) 98 (19-4%) 16 (3-2%) 43 (8:5%) 10 (2:0%)

15-19 years 138 58 (42:0%) 43 (31:2%) 14 (10-1%) 13 (9-4%) 10 (7-2%)

20-24 years 147 41 (27-9%) 55 (37-4%) 38 (25:9%) 12 (8:2%) 1(0-7%)
Jordant

0-14 years 267 197 (73-8%) 45 (16:9%) 4(1:5%) 7 (2:6%) 14 (52%)

15-19 years 58 37(63-8%) 13 (22-4%) 2 (3-4%) - 6 (10-3%)

20-24 years 51 18 (35-3%) 17 (333%) 11 (21-6%) 2(3-9%) 3(5:9%)
South Koreat

0-14 years 1410 872 (61-8%) 315 (223%) 75 (5:3%) 87 (6:2%) 61 (43%)

15-19 years 467 135 (28-9%) 173 (37%) 108 (23-1%) 41(8-8%) 10 (2-1%)

20-24 years 415 92 (22:2%) 144 (347%) 122 (29-4%) 41(9:9%) 16 (3-9%)
Kuwaitt

0-14 years 70 58 (82:9%) 9 (12:9%) 1(14%) 1(14%) 1(1-4%)

15-19 years 18 6 (33-3%) 7 (38-9%) 2 (11-1%) . 3(16-7%)

20-24 years 3 2 (66:7%) 1(333%)

(Table 1 continues on next page)
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Number of Lymphoid Acute myeloid Chronic Myelodysplastic Unspecified and
patients leukaemias (%) leukaemias (%) myeloproliferative  syndrome and other  other specified
disease (%) myeloproliferative leukaemias (%)
diseases (%)
(Continued from previous page)
Malaysia (Penang)
0-14 years 52 28 (53-8%) 11 (212%) - . 13 (25:0%)
15-19 years 13 3(23-1%) 8 (61:5%) - . 2 (15-4%)
20-24 years 12 2 (16:7%) 9 (75-0%) 1(8:3%)
Qatart
0-14 years 33 27 (81-8%) 4(121%) - 1(3-0%) 1(3-0%)
15-19 years 3 1(33-3%) 2(66-7%)
20-24 years 27 10 (37-0%) 8 (29-6%) 4(14-8%) 1(37%) 4(14-8%)
Singaporet
0-14 years 124 90 (72-6%) 22 (17:7%) 6 (4-8%) 6 (4-8%)
15-19 years 28 13 (46-4%) 7 (25:0%) 6 (21-4%) - 2 (7-1%)
20-24 years 26 9 (34-6%) 4(15-4%) 7(26-9%) 1(3-8%) 5(19-2%)
Taiwant
0-14 years 624 465 (74-5%) 120 (19-2%) 12 (1:9%) 13 (2-1%) 14 (22%)
15-19 years 214 96 (44-9%) 80 (37-4%) 28 (13-1%) 3(1-4%) 7 (33%)
20-24 years 187 58 (31-0%) 70 (37-4%) 44 (23:5%) 9 (4-8%) 6 (3-2%)
Thailand (six registries)
0-14 years 243 146 (60-1%) 47 (19-3%) 13 (53%) 2(0-8%) 35 (14-4%)
15-19 years 78 25 (32:1%) 22 (28:2%) 14 (17-9%) 2(2:6%) 15 (19-2%)
20-24 years 52 11 (21:2%) 15 (28-8%) 18 (34-6%) 1(1:9%) 7 (13-5%)
Turkey (eight registries)
0-14 years 587 421 (71-7%) 104 (17:7%) 13 (2:2%) 16 (2:7%) 33(5-6%)
15-19 years 130 69 (531%) 29 (22:3%) 25 (19-2%) 3(23%) 4(31%)
20-24 years 123 39 (31:7%) 40 (32:5%) 35 (28:5%) 3(2:4%) 6 (4-9%)
Europe
Austriat
0-14 years 497 392 (78-9%) 89 (17-9%) 6 (1-2%) 2 (0-4%) 8 (1-6%)
15-19 years 48 30 (62:5%) 11 (22:9%) 6 (12:5%) . 1(2:1%)
20-24 years 51 17 (33:3%) 24 (471%) 9 (17-6%) . 1(2:0%)
Belarus Childhood*
0-14 years 291 236 (811%) 34 (11:7%) 5(1:7%) 13 (4-5%) 3(1:0%)
15-19 years
20-24 years
Belgiumt
0-14 years 378 281 (74-3%) 47 (12-4%) 17 (4-5%) 26 (6:9%) 7 (1:9%)
15-19 years 65 31(47-7%) 20 (30-8%) 9 (13-8%) 5(7-7%)
20-24 years 93 27 (29:0%) 27 (29:0%) 23 (247%) 14 (15:1%) 2(22%)
Bulgariat
0-14 years 155 127 (81:9%) 17 (11-0%) 1(0-6%) 7 (4-5%) 3(1:9%)
15-19 years 31 17 (54-8%) 5 (16-1%) 2 (6:5%) 5 (16-1%) 2 (6-5%)
20-24 years 34 7(20-6%) 11 (32:4%) 14 (41:2%) - 2 (5:9%)
Croatiat
0-14 years 130 106 (81-5%) 19 (14-6%) 2 (1:5%) 1(0-8%) 2(15%)
15-19 years 21 8(38:1%) 8(38:1%) 2(9-5%) - 3(14:3%)
20-24 years 12 2 (16:7%) 7 (583%) 1(83%) 2 (16:7%)
Czech Republict
0-14 years 129 113 (87-6%) 10 (7-8%) 3(2:3%) - 3(2:3%)
15-19 years 26 13 (50-0%) 7 (26:9%) 3(11-5%) 2 (77%) 1(3-8%)
20-24 years 40 12 (30-0%) 12 (30-0%) 10 (25:0%) 4(10-0%) 2 (5:0%)
(Table 1 continues on next page)
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Number of
patients

Lymphoid
leukaemias (%)

Acute myeloid

leukaemias (%)

Chronic
myeloproliferative
disease (%)

Myelodysplastic
syndrome and other
myeloproliferative
diseases (%)

Unspecified and
other specified
leukaemias (%)

(Continued from previous page)

Denmarkt
0-14 years 215
15-19 years 34
20-24 years 36
Estoniat
0-14 years 17
15-19 years
20-24 years 4
Finlandt
0-14 years 192
15-19 years 32
20-24 years 31
France* (15 registries)
0-14 years 1020
15-19 years
20-24 years
Germany (ten registries)
0-14 years 357
15-19 years 112
20-24 years 133
Greek National Paediatric*
0-14 years 382
15-19 years
20-24 years
Icelandt
0-14 years 10
15-19 years 4
20-24 years
Irelandt
0-14 years 137
15-19 years 20
20-24 years 18
Italy (44 registries)
0-14 years 290
15-19 years 46
20-24 years 56
Latviat
0-14 years 49
15-19 years 11
20-24 years 7
Lithuaniat
0-14 years 49
15-19 years 17
20-24 years 14
Maltat
0-14 years 7
15-19 years 2
20-24 years 1

156 (72-6%)
22 (647%)
10 (27-8%)

15 (88-2%)
1(50-0%)
2 (50-0%)

139 (72-4%)
21 (65-6%)
11 (35-5%)

823 (80-7%)

279 (78-2%)
61 (54-5%)
52 (39:1%)

328 (85.9%)

10 (100-0%)

115 (83-9%)
10 (50-0%)
4(22:2%)

221 (76:2%)
25 (54:3%)
21(37-5%)

41(83.7%)
7 (63-6%)
4(57-1%)

38 (77-6%)
7 (412%)
7 (50-0%)

3(42:9%)
1(50-0%)
1(100-0%)

25 (11-6%)
6 (17-6%)
13 (36-1%)

1(5:9%)
1(50-0%)
2 (50-0%)

28 (14-6%)
7 (21:9%)
9 (29-0%)

134 (13-1%)

47 (13-2%)
26 (23-2%)
46 (34-6%)

40 (10-5%)

1(50-0%)

17 (12-4%)
5(25:0%)
8 (44-4%)

47 (16:2%)
14 (30-4%)
15 (26-8%)

3(61%)

3(27:3%)

7 (14-3%)
4(23:5%)
2 (143%)

2(28:6%)

8 (3-7%)
2(5:9%)
7(19-4%)

7 (3:6%)
2(6:3%)
6 (19-4%)

17 (1-7%)

3(0-8%)
11(9-8%)
26 (19-5%)

4(1:0%)

3(75:0%)
1(50-0%)

2 (1:5%)
2 (10-0%)
5 (27-8%)

15 (5-2%)
4(87%)

14 (25-0%)
2 (41%)
3(42:9%)
6(35:3%)

3(21-4%)

1(14-3%)

18 (8-4%) 8 (3-7%)
3(8:8%) 1(2:9%)
5 (13-9%) 1(2-8%)
1(5:9%)

4(2:1%) 14 (7-3%)
1(3-1%) 1(3-1%)
5(161%)

33(3:2%) 13 (1:3%)

23 (6-4%) 5 (1-4%)

13 (11-6%) 1(0-9%)
6 (4:5%) 3(23%)
2(0:5%) 8 (2:1%)
1(25-0%)

3(22%)

2(10-0%) 1(5-0%)

1(56%)

6(2:1%) 1(0-3%)

2(43%) 1(2:2%)

4(7:1%) 2(3-6%)
3(6:1%)
1(91%)

3(6:1%) 1(2:0%)

2(143%)

1(14-3%)

1(50-0%)

(Table 1 continues on next page)
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Number of Lymphoid Acute myeloid Chronic Myelodysplastic Unspecified and
patients leukaemias (%) leukaemias (%) myeloproliferative  syndrome and other  other specified
disease (%) myeloproliferative leukaemias (%)

diseases (%)

(Continued from previous page)

Netherlandst
0-14 years 471 355 (75-4%) 84 (17-8%) 10 (2:1%) 18 (3-8%) 4(0-8%)
15-19 years 118 74 (62:7%) 27 (22:9%) 8 (6-8%) 6 (5:1%) 3(2:5%)
20-24 years 89 29 (32:6%) 28 (31:5%) 25 (28-1%) 3(3-4%) 4 (4-5%)
Norwayt
0-14 years 176 136 (77-3%) 31 (17-6%) 2 (11%) 6 (3-4%) 1(0-6%)
15-19 years 43 23 (53-5%) 7 (16:3%) 8(18-6%) 3(7:0%) 2 (47%)
20-24 years 45 15 (33-3%) 15 (333%) 13 (28:9%) 2 (4-4%)
Poland (16 registries)t
0-14 years 882 703 (79-7%) 133 (15-1%) 14 (1-6%) 5(0-6%) 27 (31%)
15-19 years 187 99 (52:9%) 71 (38-0%) 12 (6-4%) . 5 (2:7%)
20-24 years 156 62 (39-7%) 56 (35-9%) 25 (16:0%) - 13(8:3%)
Portugal (four registries)t
0-14 years 121 98 (81:0%) 15 (12-4%) 2(17%) 3(2:5%) 3(2:5%)
15-19 years 21 11 (52-4%) 7 (33:3%) 1(4-8%) 1(4-8%) 1(4-8%)
20-24 years 19 5 (26-3%) 8 (421%) 4(211%) 1(5:3%) 1(5:3%)
Romania (Cluj)
0-14 years 15 10 (66-7%) 3(20:0%) . 1(6:7%) 1(67%)
15-19 years 2 . 1(50-0%) . 1(50-0%)
20-24 years 1 . 1(100-0%)
Russia (three registries)
0-14 years 146 105 (71-9%) 33 (22:6%) 3(21%) . 5 (3-4%)
15-19 years 17 7 (41:2%) 8 (47-1%) 1(5-9%) 1(5-9%)
20-24 years 30 7(233%) 18 (60-0%) 2(6:7%) 1(3:3%) 2(6:7%)
Slovakiat
0-14 years 37 26 (70-2%) 8 (21-6%) 3(82%)
15-19 years
20-24 years
Sloveniat
0-14 years 47 36 (76:6%) 8 (17-0%) 1(21%) 2 (4-3%)
15-19 years 9 5(55-6%) 1(111%) 2(22:2%) - 1(11-1%)
20-24 years 12 3(25:0%) 4(33:3%) 3(25:0%) 2(16:7%)
Spain (11 registries)
0-14 years 516 417 (80-8%) 80 (15:5%) 6 (1-2%) 7 (1-4%) 6 (1-2%)
15-19 years 29 17 (58-6%) 9 (31-0%) 3(10:3%)
20-24 years 22 4(18-2%) 10 (45-5%) 7 (31-8%) - 1(4-5%)
Swedent
0-14 years 326 261(80-1%) 41(12:6%) 4(12%) 11 (3-4%) 9 (2:8%)
15-19 years 47 21 (447%) 15 (31:9%) 8 (17:0%) 1(21%) 2 (4-3%)
20-24 years 70 26 (37-1%) 25 (357%) 17 (24-3%) 1(1-4%) 1(1-4%)
Switzerland* (ten registries)
0-14 years 301 237 (78:7%) 35 (11-6%) 5 (1.7%) 23 (7:6%) 1(0-3%)
15-19 years 19 7 (36-8%) 5(26-3%) 5(26-3%) 2 (10-5%)
20-24 years 17 1(5:9%) 7 (41-2%) 8 (471%) 1(5:9%)
UK (four registries)t
0-14 years 2158 1675 (77-6%) 327 (15-2%) 62 (2:9%) 53 (2:5%) 41 (1-9%)
15-19 years 405 206 (50-9%) 110 (27-2%) 62 (15:3%) 14 (3:5%) 13 (3-2%)
20-24 years 423 131 (31-0%) 161 (38:1%) 98 (23-2%) 19 (4-5%) 14 (3:3%)

(Table 1 continues on next page)
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Number of Lymphoid Acute myeloid Chronic Myelodysplastic Unspecified and
patients leukaemias (%) leukaemias (%) myeloproliferative  syndrome and other  other specified
disease (%) myeloproliferative leukaemias (%)
diseases (%)
(Continued from previous page)
Oceania
Australia (eight registries)t
0-14 years 855 677 (79-2%) 107 (12:5%) 31(3-6%) 32(3:7%) 8(0:9%)
15-19 years 148 77 (52:0%) 43(29:1%) 18 (12:2%) 8 (5-4%) 2 (1-4%)
20-24 years 173 48 (27-7%) 59 (34-1%) 53 (30-6%) 11 (6-4%) 2(1-2%)
New Zealandt
0-14 years 168 118 (70-2%) 34(20-2%) 3(1-8%) 9 (5-4%) 4(2-4%)
15-19 years 31 10 (32:3%) 16 (51-6%) 3(97%) 2 (6:5%)
20-24 years 31 11 (35:5%) 10 (32:3%) 8 (25-8%) 2 (6:5%)
Total
0-24 years 41358 28205 (68-2%) 7863 (19-0%) 2698 (6:5%) 1277 (3:1%) 1315 (3-2%)
Data are n (%), unless otherwise specified. *Data with 100% coverage of the national population for childhood malignancies only; data for 15-24 years, if available, were
provided from registries with subnational coverage. fData with 100% coverage of the national population.
Table 1: Number of patients diagnosed with leukaemia during 2010-14, by age and morphology

estimate for a group of patients who were diagnosed
during the same year or period, are likely to have been
treated in a similar manner, and who have all been
followed up for at least the duration of survival required,
in this case 5 years.” We used the period approach for
patients diagnosed during 2010-14, because 5 years of
follow-up data were not available for all patients.*

We grouped patients in three age ranges: children (aged
0-14 years), adolescents (aged 15-19 years), and young
adults (aged 20-24 years). Survival estimates for all ages
combined (0-24 years) were standardised by age to
maximise comparability between countries and over time.
Age standardisation of cancer survival for children has
traditionally been done as a simple average of the estimates
for children aged 0-4, 5-9, and 10-14 years,” but no
standard set of age weights is available for young people
in the age range 0-24 years. We therefore derived the
following weights from the marginal age distribution of all
patients included in these analyses: 0-739 for children,
0-136 for adolescents, and 0-125 for young adults.

We did not estimate survival if data from fewer than
ten patients were available for analysis for a given
combination of age, morphology subgroup, and calendar
period. If data from 10-49 patients were available, we
only estimated survival for all ages combined. If data
from 50 or more patients were available, we attempted to
obtain age-standardised estimates. If a single age-specific
estimate could not be obtained, we merged the data for
adjacent age groups and assigned the combined estimate
to both age groups before standardisation for age. If
two or more age-specific estimates could not be obtained,
we presented only the unstandardised estimate for
all ages combined. We did not merge data between
consecutive calendar periods.

Survival estimates from registries where 15% or more
patients were lost to follow-up, or registered from a death
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certificate or at autopsy, or registered with incomplete
dates, were considered less reliable for international
comparisons, but merit inclusion in such a publication
because of the paucity of data on survival estimates for that
malighancy or from that country or region. The pooled
estimates for countries with more than one registry do not
include data from registries for which survival estimates
were less reliable. If the reported survival estimates were
the only available information from a given country or
territory, this has been highlighted as such in the figures
and tables. Where relevant, we provided only reliable,
age-standardised survival estimates.

Role of the funding source

The funding sources played no part in study design, data
collection, quality control, data analysis, interpretation of
the findings, writing of the manuscript or the decision to
submit the manuscript for publication.

Results

We examined 166 883 records of patients aged 0-24 years
diagnosed with leukaemia, of whom 834 (0-5%) were
excluded because of incomplete dates and 162 (0-1%)
were excluded for other reasons. Of the 165887 patients
otherwise eligible for inclusion, we excluded 817 (0-5%)
because their survival time was unknown or the
leukaemia was registered only from a death certificate or
discovered at autopsy. 507 (0-3%) records were excluded
for other reasons (appendix pp 4-6).

We therefore included 164563 young people in the
analyses: 121328 (73-7%) children, 22963 (14-0%) ado-
lescents, and 20272 (12-3%) young adults. 164069
(99-7%) patients received histological confirmation of
their diagnosis (appendix pp 4-6). Of these, 4608 (2-8%)
patients were censored within 5 years of diagnosis, and
3127 (1-9%) were lost to follow-up.
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A

Algeria (n=12)
Nigeria (n=16)
South Africa (n=8)
Argentina (n=1482)*
Brazil (n=59)

Chile (n=19)
Colombia (n=17)
Costa Rica (n=248)t
Ecuador (n=320)
Guadeloupe (n=6)t
Martinique (n=8)t
Mexico (n=3945)*
Peru (n=262)
Puerto Rico (n=36)t
Canada (n=1171)
USA (n=8005)
China (n=404)
Cyprus (n=19)t
India (n=24)

Israel (n=241)t
Japan (n=506)
Jordan (n=267)t
South Korea (n=1410)t
Kuwait (n=70)t
Malaysia (n=52)
Qatar (n=33)t
Singapore (n=124)t
Taiwan (n=624)t
Thailand (n=243)
Turkey (n=587)
Austria (n=497)t
Belarus (n=291)*
Belgium (n=378)t
Bulgaria (n=155)t
Croatia (n=130)T
Czech Republic (n=129)t
Denmark (n=215)t
Estonia (n=17)t
Finland (n=192)t
France (n=1020)*
Germany (n=357)
Greece (n=382)*
Iceland (n=10)t
Ireland (n=137)t
Italy (n=290)

Latvia (n=49)t
Lithuania (n=49)t
Malta (n=7)t
Netherlands (n=471)t
Norway (n=176)t
Poland (n=882)t
Portugal (n=121)t
Romania (n=15)
Russia (n=146)
Slovakia (n=37)t
Slovenia (n=47)t
Spain (n=516)
Sweden (n=326)t
Switzerland (n=301)*
UK (n=2158)*
Australia (n=855)t
New Zealand (n=168)t

[ Lymphoid leukaemia 21 Acute myeloid leukaemia

[ Unspecified leukaemia

[ Chronic myeloproliferative diseases

[ Myelodysplastic syndrome and other myeloproliferative diseases

Children (0-14 years)

0 1I0 ZIO 3I0 4IO 5I0 6IO 7I0 8I0 9IO 1(I)0
Leukaemia morphology (%)

B Adolescents (15-19 years)

Algeria (n=12)_
Nigeria (n=6)_
South Africa (n=0)_
Argentina (n:23)*_
Brazil (n=8)_

Chile (n=6) |
Colombia (n=40) ]
Costa Rica (n=33)’r_
Ecuador (n=75) ]
Guadeloupe (n=0)’r—
Martinique (n=1)T_
Mexico (n=439)*_
Peru (n=69)_
Puerto Rico (n:7)’r_
Canada (n=214)_

USA (n=1802)
China (n=122) ]
Cyprus (n=12)’r—
India (n=7) |
Israel (n=52)’r_
Japan (n=138) ]
Jordan (n=58)t |
South Korea (n=467)1‘_
Kuwait (n=18)1 |
Malaysia (n=13) ]
Qatar (n=3)T_
Singapore (n=28)’F_
Taiwan (n=214)’r_
Thailand (n=78) ]
Turkey (n=130) ]
Austria (n=48)T_
Belarus (n=0)*_
Belgium (n=65)‘r_
Bulgaria (n=31)’r—
Croatia (n=21)’r_
Czech Republic (n=26)1 ]
Denmark (n=34)’r_
Estonia (n=2)T_
Finland (n=32)T_
France (n=0)*_
Germany (n=112) ]
Greece (n=0)*_
Iceland (n=4)‘r_
Ireland (n=20)’r—
Italy (n=46)_
Latvia (n=11)T_
Lithuania (n=17)Jr_
Malta (n=2)T_
Netherlands (n=118)’r_
Norway (n=43)’r_
Poland (n=187)‘r_
Portugal (n=21)T_
Romania (n=2)_
Russia (n=17)_
Slovakia (n=0)’r—
Slovenia (n=9)T_
Spain (n=29)_
Sweden (n:47)T_
Switzerland (n=19)*_
UK (n=405)1 |
Australia (n=148)T_
New Zealand (n=31)’r_

T T T T T T T T T
0 10 20 30 40 50 60 70 80 90
Leukaemia morphology (%)

=

o
o

C Young adults (20-24 years)

Algeria (n=10)_ ]
Nigeria (n=4) | [ ]
South Africa (n=1)_| I
Argentina (n=16)*_ [ ]
Brazil (n=18) | (|

Chile (n=1)_|

Colombia (n=19)
Costa Rica (n=29)T_
Ecuador (n=40)_
Guadeloupe (n=3)’r_
Martinique (n=1)t |
Mexico (n=1)*_
Peru (n=54)_
Puerto Rico (n=4)T_
Canada (n=213)_
USA (n=1748) |
China (n=148) |
Cyprus (n=6)’r_
India (n=4)_
Israel (n=48)1:

Japan (n=147)
Jordan (n=51)’r_
South Korea (n=415)T_
Kuwait (n=3)t |
Malaysia (n=12)_
Qatar(n=27)1_
Singapore (n=26)’r_
Taiwan (n=187)’r_
Thailand (n=52)_
Turkey (n=123)_
Austria (n=51)7 |
Belarus (n=0)*_
Belgium (n=93)t |
Bulgaria (n=34)T_
Croatia (n=12)‘r_
Czech Republic (n=40)T_
Denmark (n:36)’r_
Estonia (n=4)’r_
Finland (n=31)’r_
France (n=0)*_
Germany (n=133)_
Greece (n=0)*_
Iceland (n=2)’r_
Ireland (n=18)’r_
Italy (n=56) |
Latvia (n=7)1_
Lithuania (n=14) |
Malta (n=1)T_
Netherlands (n=89)T_
Norway (n=45)T_
Poland (n=156)‘r_
Portugal (n:19)’r_
Romania (n=1)_
Russia (n=30)_
Slovakia (n=0)1 |
Slovenia (n=12)‘r_
Spain (n=22)_
Sweden (n=70)T_
Switzerland (n=17)*_
UK (n=423)t |
Australia (n=173)‘r_
New Zealand (n=31)‘r_

T 1T 1 T T 1 T T T 1
10 20 30 40 50 60 70 80 90100

Leukaemia morphology (%)
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In 2010-14, 28205 (68-2%) patients were diagnosed
with lymphoid leukaemia and 7863 (19-0%) with acute
myeloid leukaemia (table 1). Other subtypes of leukaemia
were much less common, ranging from 3-1% to 6-5%.
Lymphoid leukaemias were the most common in
children, with the proportion of diagnoses decreasing
with age. In adolescents and young adults, other leu-
kaemia subtypes (acute myeloid leukaemia, chronic
myeloproliferative diseases, myelodysplastic syndrome
and other myeloproliferative diseases, and unspecified
leukaemias) were more common: this pattern was broadly
consistent throughout 2000-14 (appendix pp 7-20, 42—45).
Countries where a higher proportion (=25%) of regis-
trations were for unspecified and other leukaemias
were mainly in Africa (Algeria and South Africa) and
Asia (China and Thailand; table 1, figure 1); this pattern
was also observed in the preceding years of diagnosis
(appendix pp 7-20, 42—45).

For patients aged 0-24 years who were diagnosed
during 2010-14, 5-year age-standardised net survival for
all leukaemias combined varied from 46% (95% CI 43—48)
in Mexico to more than 85% in eight countries: Canada,
Cyprus, five European countries (Belgium, Denmark,
Finland, Iceland, and Switzerland), and Australia (table 2,
figure 2). Most countries in Europe, Asia, and parts
of central and south America reported 5-year survival of
70% or higher. Survival was lower than 65% in Chile and
Peru; China and India; and Russia.

During 2010-14, survival from all leukaemias combined
was higher in children than in adolescents or young adults
(appendix pp 35-41, 60-61). In children (aged 0-14 years),
survival ranged from 48% (95% CI 26-70) in India to 91%
(95% CI 84-98) in Puerto Rico; in adolescents (aged
15-19 years), survival ranged from 24% (95% CI 11-38) in
Colombia to 85% (95% CI 75-95) in Denmark; and in
young adults (20-24 years), survival ranged from 20%
(95% CI 27-52) in Ecuador to 86% (95% CI 73-99) in
Ireland. Survival estimates for adolescents and young
adults were wide-ranging and less precise than those for
children, with wider confidence intervals because the
estimates were based on small numbers of patients.

Age-standardised 5-year net survival varied widely
around the world for each of the leukaemia subtypes.
During 2010-14, 5-year survival for lymphoid leukaemia
was 80% or higher in parts of Europe, North America,
Oceania, and three Asian countries: Israel, Japan, and
Singapore (table 2). Survival was lower than 60% in
China and Peru, and as low as 42% in Ecuador. 5-year

Figure 1: Worldwide distribution of leukaemia morphology in children
(aged 0-14 years), adolescents (aged 15-19 years), and young adults (aged
20-24 years) diagnosed during 2010-14, grouped according to the
International Classification of Childhood Cancer, 3rd edition (ICCC-3)

*Data with 100% coverage of the national population for childhood
malignancies only; data for 15-24 years, if available, were provided from
registries with subnational coverage. tData with 100% coverage of the national
population.
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survival from acute myeloid leukaemia was 70% or
higher in ten countries (Costa Rica; Kuwait, Japan,
Singapore; Denmark, France, Ireland, the Netherlands,
and Norway; and Australia) and as low as 32% in Peru. In
most high-income countries in Europe, North America,
and Oceania, survival for acute myeloid leukaemia
was modest compared to that for lymphoid leukaemia
(table 2; appendix pp 50-53).

Survival from chronic myeloproliferative diseases was
generally high. In 2010-14, survival ranged between
70% and 100% in several countries in Europe, North
America, Oceania, and Asia (table 2; appendix pp 54-55).
The numbers of patients diagnosed with myelodysplastic
syndrome and other myeloproliferative diseases and
unspecified leukaemias were much smaller than those
diagnosed with lymphoid leukaemia, acute myeloid
leukaemia, and chronic myeloproliferative diseases
(tables 1, 2; appendix pp 56-59). For patients diagnosed
with myelodysplastic syndrome and other myelo-
proliferative disease, survival varied widely and was
generally modest, but higher than 75% in seven
countries: Canada; Japan and South Korea; Belgium,
Germany, and the UK; and Australia. In 2010-14, survival
for individuals with unspecified leukaemias varied from
35% in China to 87% in Australia.

Most high-income countries in Europe, North America,
and Oceania saw increases in 5-year survival for all
leukaemias combined of about 5% Dbetween 2000-04
and 2010-14 (table 2, figure 2; appendix pp 48-49).
Substantial increases of 10% or higher were seen in
11 countries and territories: Puerto Rico, six Asian
countries (China, Japan, Korea, Singapore, Taiwan, and
Turkey), and four European countries (Bulgaria, Estonia,
Ireland, and Lithuania).

The gap in survival between high-income countries
and low-income and middle-income countries for all
leukaemias combined persisted throughout the 15-year
period (figure 3). 5-year survival for all leukaemias
combined increased to more than 80% in children in
Europe, North America, and Oceania (appendix pp 2141,
60—61). Survival increased to 70% and higher in most
parts of Europe, North America, and Oceania; however,
this increase was not uniform in individuals aged
15-24 years. The largest increases in 5-year survival were
seen for lymphoid leukaemia, reaching 90% or higher for
children diagnosed during 2010-14 (appendix pp 21-41,
62-63). Improvements in 5-year survival from acute
myeloid leukaemia during 2000-14 were generally much
less marked than for lymphoid leukaemia, especially for
young adults (aged 20-24 years), reaching 70% by 2010-14
(appendix pp 21-26, 64-65).

Discussion

International comparisons of population-based survival
trends between children, adolescents, and young adults
with leukaemia are rare and have generally focused on
specific geographical regions. To our knowledge, this is
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All leukaemias

Lymphoid leukaemia

Acute myeloid
leukaemias

Chronic
myeloproliferative
diseases

Myelodysplastic syndrome
and other
myeloproliferative diseases

Unspecified and other
specified leukaemias

Africa

Algeria (two registries)
2000-04
2005-09
2010-14

South Africa (Eastern Cape)
2000-04
2005-09
2010-14

7-8% (0-3-15-3)+§

55-6% (41-8-69-4)1§

76-4% (39:2-100-0)§
80-2% (48-8-100-0)§

America (central and south)

Argentina (four registries)*

57% (0-0-13-0)$§
35-8% (11.0-60-6)1§

17:3% (0-0-35-7)%§

64-5% (39-2-89-9)#§

68-5% (24-2-100-0)%§
75-0% (38-3-100-0)1§

2000-04 59-9% (55-0-64-7) 66-2% (64-0-68-4)§ 41-8% (37-2-46-5)§ 75-2% (56-8-93-7)§ 43-0% (25-3-60-7)§
2005-09 62:3% (59-2-65-3) 63:5% (59-0-67-9) 47-9% (42-0-537) 75-2% (61-9-88-6)§ 65-4% (46-5-84-4)§ 38-2% (23-9-52:6)§
2010-14 67-2% (63-5-70-9)% 70-0% (63-7-76-3)% 58.7% (47-8-69-6)1
Brazil (four registries)
2000-04 62-4% (55-5-69-3) 68-2% (60-3-76-2) 42-4% (28:2-56-6)§
2005-09 60-4% (54-3-66-6) 66-0% (59-2-72-8) 40-9% (27-4-54-5)§
2010-14 65-7% (58-0-73-4) 65-5% (56-5-74-5) 54-1% (38-2-69-9)
Chile (four registries)
2000-04 59-2% (47-4-70-9)§ 62:0% (47-5-76-4) 100-0% (73-5-100-0)§
2005-09 60-2% (53-6-66-8) 71-4% (61-1-81.7)§ 43-0% (26:9-59-0)§
2010-14 587% (49-5-68-0)
Colombia (three registries)
2000-04 423% (36:3-48-4) 43-7% (36-5-50-9) 16-8% (4-3-29-3)S 20-1% (0-0-41-6)§
2005-09 50-6% (43-9-57-3) 48-6% (41-2-56-0) 381% (20-6-557)§ 56-1% (25-8-86-4)5 25-8% (0-0-52-3)§
2010-14 49-8% (36.7-62-9)% 50-9% (36-1-65-7)% 29:5% (7-2-51-7)1§ 56-2% (22:1-90-2)1§
Costa Ricat
2000-04 78-7% (74-3-83-0) 79-2% (74-4-83-9) 64-4% (47-0-81-8)§
2005-09 76-2% (72:2-80-2) 74-8% (70-1-795) 78:5% (70-9-86-1) 50-1% (23-4-76-7)§
2010-14 73-6% (69:3-77-9) 72:7% (67-7-77-7) 79-4% (68-3-90-5) 53:5% (31:9-75-0)§
Ecuador (five registries)
2000-04 41.9% (36-2-47-6) 43-2% (36-8-49-6)F 31-0% (17-4-44-5)%§ - 31-5% (8:3-54-7)%S
2005-09 47-2% (43-0-51-3) 49-1% (433-54-8)§ 34-7% (21:4-48-1) 37-8% (152-60-4)§
2010-14 46-8% (42-6-51-1) 42:5% (36:1-48-9) 38.5% (22:3-54-6) 44-0% (17-9-70-2)§
Martiniquet
2000-04 71-:0% (50-1-91-8)§ 71:9% (49-4-94-5)§
2005-09 75-4% (57:0-93-8)§ 81.9% (60-2-100-0)§
2010-14
Mexico Childhood*
2000-04
2005-09 45-4% (43-1-47-7) 48-7% (46-2-51-3) 27-6% (22:5-32-6)
2010-14 45-5% (42-6-48-4) 47-8% (44-7-50-9) 303% (23-9-367) 61-6% (20-1-100-0)§
Peru (Lima)
2000-04
2005-09 -
2010-14 52.1% (47-3-56-8) 52:2% (46.7-577) 31-8% (20-6-43-0) 78-9% (64-8-93-0)§ 69-5% (47-6-91-5)§ 423% (24-2-60-3)§
Puerto Ricot
2000-04 68-4% (62:6-74-2) 74-1% (65:3-82-8)§ 44-6% (30:3-58:9)§ 95-9% (87-7-100-0)§ 59-6% (45-8-73'5)§
2005-09 74-6% (68-8-80-3) 74-0% (67-7-80-3) 58-0% (43-7-72-3)§ 57-9% (36-5-79-4)S
2010-14 81-8% (74-9-88-7) 79-8% (71-2-88:5) 66-0% (49-9-82-1)
(Table 2 continues on next page)
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America (north)

Canada (ten registries)
2000-04
2005-09
2010-14

USA (49 registries)
2000-04
2005-09
2010-14

Asia

China (21 registries)
2000-04
2005-09
2010-14

Cyprust
2000-04
2005-09
2010-14

India (two registries)
2000-04
2005-09
2010-14

Israelt
2000-04
2005-09
2010-14

Japan (16 registries)
2000-04
2005-09
2010-14

Jordant
2000-04
2005-09
2010-14

South Koreat
2000-04
2005-09
2010-14

Kuwaitt
2000-04
2005-09
2010-14

Malaysia (Penang)
2000-04
2005-09
2010-14

Qatart
2000-04
2005-09
2010-14

81:3% (79-2-83'5)
85-0% (83-0-86.9)
86.0% (84-0-88.0)

76:7% (76:1-77-3)
80-8% (80-3-81-4)
83-3% (82:7-83-8)

381% (32:5-437)
463% (42:9-497)
51-8% (481-55:4)

64-3% (40-3-88-3)§
74-0% (62-0-86-1)§
87:3% (78:3-96-3)

44-3% (25-4-63-3)§
48-5% (30-1-67-0)§
50-0% (32-8-67-1)

77:0% (73-6-80-4)
78-5% (75-2-81.9)
797% (761-83-3)

69-6% (66-6-72-5)
751% (73:0-77-3)
80-7% (78-4-82-9)

69-5% (65-2-73-8)%
78:5% (74-9-82-1)%
74:1% (70-2-78-0)%

61-2% (59-5-63-0)
69-3% (67-.7-71-0)
76-5% (75:0-78-1)

79-6% (73-0-86:3)
74-6% (67.7-81-4)
77:7% (70-8-84-6)

63:9% (54:3-73-5)
68:3% (60-7-75-9)

57-4% (39-8-75-0)§
76:2% (60-2-92-3)
81-1% (64-1-980)

85-0% (82:4-87.5)
85.7% (83-1-88-2)
87-9% (85:3-90-4)

80-1% (79-4-80-8)
83.0% (82:3-83-6)
85-6% (84-9-86-2)

431% (31.7-54-4)
49-4% (43-0-55-8)
49-4% (42-0-56-8)

80-6% (67-9-93-:3)f§
84-3% (75-1-93-5)%

55-7% (33-6-77-9)§
62:9% (40-0-85-9)§
71:9% (49-0-94-9)§

77-6% (733-81.9)
80-6% (76:5-84-8)
83-4% (79-1-87-7)

71-5% (67-8-75-2)
77:3% (74-6-80-0)
82:7% (79:9-85-6)

70-9% (65-6-76-2)
79:0% (747-83-4)
80-8% (76-3-85-4)4

64-4% (62:2-667)
70-8% (68-6-73-1)
76:7% (74-6-78-8)

82-1% (74-6-89-5)
77:3% (69-6-85-0)§
74-0% (65-7-823)

667% (53-6-79-9)t
76-8% (65-5-88-0)#

69-5% (49-0-90-1)%
78:3% (59-2-97-4)%
94-2% (89-1-99-3)%

62-5% (55-7-69-3)
72:3% (66-2-78.5)
68-8% (62-2-75-5)

56-5% (54-7-58-2)
62-5% (60-9-64-2)
65-5% (63-7-67-2)

27-8% (15-5-40-0)
29-6% (19-9-39-2)
43:3% (31.7-54-9)

63:3% (54-1-72-5)
58.9% (50-0-67-7)
63-2% (53-6-72-8)

59:4% (53-3-65-5)
67-4% (62-8-72-0)
702% (64-8-75-6)

58-7% (47-9-69-4)%
62:7% (53-5-72-0)%
48-7% (38.7-58-7)%

47-6% (44-1-51.1)
54-6% (51:0-58-3)
62:1% (58-4-65-8)

76-0% (59:7-92-4)§
68-9% (51-4-86-4)§
72:7% (53:7-91-8)

41-0% (21-2-60-8)1§
65-9% (51:0-80-8)1§

53-3% (24-0-827)§

38:3% (6:0-70-5)§

85:6% (75-8-95-4)
99-2% (98-0-100-0)
99-1% (98-2-100-0)

83-0% (80-0-861)
92:3% (90-4-94-2)
95-6% (94-1-97-1)

68-4% (54-3-82:5)§
70:7% (50-7-90-8)

93:9% (87-1-100-0)§
97-0% (94-3-99-7)
93-8% (88-5-99-2)

74-0% (59-3-88-7)
89-6% (81:7-97-5)
92:2% (83-4-100-0)

80-4% (63-3-97-4)%§
96-2% (88-3-100-0)%§
97-8% (94-0-100-0)%

567% (47-5-65-9)
91-4% (86-4-96-4)
92:6% (88-3-97-0)

64-2% (49-4-79-0)§
72:3% (57-9-867)§
762% (62:6-89.7)

65-4% (61-2-69-6)
67:7% (64-1-713)
69-0% (651-72-9)

66-8% (47-2-86-4)§
84-7% (65-9-100-0)§

58-5% (39-3-77-7)§
69-4% (57-4-81-3)
78-5% (69-5-87-4)

67:0% (58-9-75-2)
69-2% (62-2-76-3)
77-0% (70-4-83:5)

48-8% (33-4-64-2)§
751% (63-1-87-2)§
756% (62:4-88.9)

607% (561-65:3)
69-8% (65-5-74-0)
74:9% (70-5-79-2)

18.7% (10-8-26-7)
25-8% (20-1-31-4)
352% (28-2-42-1)

71:5% (56-8-86-2)§
77:6% (64-8-90-3)§
73-9% (59-9-87-9)

74-4% (58-6-90-3)§
50-6% (39-2-61-9)
78:9% (65:5-92-3)

63-8% (46-9-80-8)1§
85.4% (737-97-2)1§
66-6% (52-6-807)

52:0% (43-7-60-4)
57-9% (50-3-65-4)
66-7% (57-9-75-5)

84.7% (65-9-100-0)£§

633% (39-9-86-7)1§

(Table 2 continues on next page)
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Singaporet
2000-04 68-4% (62-8-74-1) 68-8% (62-6-74-9) 41-4% (27-4-55-4)§ 84-4% (68-4-100-0)§
2005-09 80-1% (75-4-84-9) 83-3% (78-0-88.6) 66-0% (52:1-79-8)§ 60-1% (36-4-83-9)S§ 91.7% (76-7-100-0)§
2010-14 84-0% (79-4-88-6) 86-0% (80-6-91-4) 75-8% (62-5-89-1) 67-3% (44-4-90-1)§

Taiwant
2000-04 61-6% (59-1-64-0) 63-6% (60-5-66-8) 46:9% (41-7-52-1) 69-3% (56-2-82-4) 46-0% (26-6-65-3)§ 53-2% (36:3-70-2)§
2005-09 69-9% (67-4-72-3) 72:0% (69-0-75-1)§ 54-8% (49-3-60-2) 89-1% (81-7-96-6) 45-6% (29-0-62:2)§ 50-1% (32:6-67-6)§
2010-14 717% (69-2-74-2) 72:9% (69:7-76-1) 57:7% (51-8-63.6) 98:3% (96-9-99-7) 50-8% (29-2-72-4) 61-4% (44-9-77-9)

Thailand (six registries)
2000-04
2005-09
2010-14

Turkey (eight registries)

37:9% (33-4-423)
44:5% (40.7-48-4)
54-0% (49-7-58-2)%

46-3% (40-5-52-1)F
51:7% (46:1-57-3)
57-4% (51-8-63-0)F

30-5% (19-2-41-8)F
38.0% (28-6-47-4)
41-1% (31-7-50-6)F

50-2% (21-3-79-1)%§
64-6% (47-2-82-1)§
65-8% (47-4-84-1)%

9-9% (4-9-15-0)#
19-9% (13-5-26°3)
36-6% (25-7-47-5)%

2000-04 59-7% (53.7-65-6)% 64-7% (58-0-71-4)% 27:1% (14-1-40-2)3§ 47-2% (24-5-69:9)1§
2005-09 68:5% (65-8-71-1) 72:0% (68-8-75-2) 44-2% (37-8-50-6) 86-9% (71-9-100-0) 66:9% (51.7-82-0)§ 57-4% (43-8-71-1)§
2010-14 72:1% (69-7-74-5) 72:9% (69-9-759) 50-8% (44-7-57-0) 99-1% (97-4-100-0) 79:5% (66-8-92-1)§ 69-0% (56-9-81-1)
Europe
Austriat
2000-04 78-0% (74-8-81-3) 82-8% (78-9-867) 59:9% (51-2-68-6) 74-2% (59:3-89-2)§ 59:3% (41:5-77:1)§
2005-09 81-5% (78-5-84-5) 82-3% (78-6-85.9) 61-4% (52-6-70-3) 100-0% (78-2-100-0)§ 81-8% (60-2-100-0)§
2010-14 82:7% (79-8-857) 85-4% (81-8-88-9) 63-5% (55:0-71-9) 97:7% (94-0-100-0) 66-9% (41-8-91-9)§
Belarus Childhood*
2000-04 71:6% (66-7-76'5) 78:9% (73-7-84-1) 47-8% (36-0-59-7)
2005-09 80-8% (76-2-85-4) 88-2% (83-9-925) 54-3% (40-4-68-2) -
2010-14 83:9% (80-0-87-9) 883% (84-5-921) 59-8% (44-2-75-4) 44-6% (16-7-72-5)§
Belgiumt
2000-04 78-9% (71.7-86-1) 80-2% (72:3-88-0) 53-4% (29-3-77-5)§
2005-09 81-1% (78:0-84-2) 84-3% (80-4-88-1) 55-0% (44-8-65-1) 92-7% (84-7-100-0)§ 84-9% (72:9-97-0)§
2010-14 85:1% (82:3-87-9) 86-3% (82:8-897) 65-6% (55-7-75-4) 96-0% (89-1-100-0) 84-9% (757-94-2)§
Bulgariat
2000-04 50-9% (45-3-56-6) 59-5% (52:7-66-4) 23:2% (12:5-33-9) 35-1% (15:1-55-1)§ 33:4% (12-7-54-0)§
2005-09 66-3% (61:7-70-8) 67-2% (62-2-72-2) 39:3% (26:5-52-2) 90-5% (80-3-100-0)§ 25.0% (2:9-47-2)§
2010-14 717% (67-0-76-4) 70-8% (65-2-76-4) 57-7% (42:6-72-8) 99-3% (98-1-100-0)§ 76-4% (53-5-99-2)§
Croatiat
2000-04 75-8% (71-1-80-6) 751% (69-9-80-4) 62-6% (46-1-79-0)§ 70-7% (49-8-91-6)§
2005-09 73:8% (68-5-79-1) 77-9% (71-7-84-1) 43-2% (29-0-57-5)§ 81-9% (60-2-100-0)§
2010-14 76-1% (70-9-813) 79-0% (72-3-857) 60-9% (45-9-75-9)
Czech Republict
2000-04 75-8% (71-:7-79-9) 803% (75-8-84-9) 49-4% (37-1-61-7) 79-2% (63-3-95-1)§
2005-09 783% (74-4-82:2) 80-5% (76-0-85-0) 56-0% (40-9-712) 84-8% (71-2-98-3)§ 61-2% (39-4-82-9)§
2010-14 79-6% (75-2-84-0) 81-6% (76-5-86-6) 53.7% (34-7-72-6) 96:7% (92-5-100-0)
Denmarkt
2000-04 80-4% (76-1-84-7) 83:5% (78-4-88-6) 693% (58-2-80-4) 80-1% (60-5-99-6)§ 63:7% (37-4-90-0)§ 66-7% (41-4-92-0)§
2005-09 83-4% (79-5-87-3) 87-6% (83-2-92°1) 70-6% (59-5-81-8) 94-2% (83-3-100-0)§ 68-8% (46-9-90-7)S
2010-14 87-3% (83-8-90-8) 90-8% (86:9-94-8) 71-8% (60-2-83:5) 100-0% (100-0-100-0)§ 73:0% (54-5-91-4)§ 67-4% (38:5-96-3)§
Estoniat
2000-04 51-6% (40-7-62-5) 53-6% (38-9-68-3) 351% (15-1-55-1)§
2005-09 752% (66-1-84-4) 79-6% (67-9-91-4) 653% (46-3-84-3)§
2010-14 70.7% (58-5-82.9) 76-6% (64-4-88-8)

(Table 2 continues on next page)
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Finlandt
2000-04
2005-09
2010-14

2000-04
2005-09
2010-14

2000-04
2005-09
2010-14

2000-04
2005-09
2010-14
Icelandt
2000-04
2005-09
2010-14
Irelandt
2000-04
2005-09
2010-14

France* (15 registries)

Germany (ten registries)

Greek National Paediatric*

Italy (44 registries)

(Continued from previous page)

80-4% (76-1-84.7)
82:3% (78-3-86-2)

86-5% (82-8-90-2)

793% (77-2-81-4)
83-1% (81-2-85.0)

83-4% (80-6-86-3)

81-4% (78-8-84-1)
84-6% (82-6-86-7)
84-4% (82:1-86-8)

81.2% (77-4-851)

83-0% (79-4-86-7)

81-7% (78-1-85-2)

81:3% (62-8-99-8)

77-0% (61.1-92-8)

92.0% (81-8-100-0)

73-8% (68-6-78-9)
84-6% (80-5-887)

83.7% (79-1-88-2)

2000-04 78-5% (76-2-80-8)

2005-09 82-2% (80-4-84-0)

2010-14 82-8% (80-3-85-2)
Latviat

2000-04 68-1% (59:7-76-5)

2005-09 73-1% (64-2-82-0)

2010-14 81.9% (73:7-90-1)
Lithvaniat

2000-04 62-1% (55-4-68-9)

2005-09 69-2% (62-2-76-1)

2010-14 73-4% (65-1-81-6)
Maltat

2000-04 65-7% (49-5-81-8)§

2005-09 74-2% (59-1-89-4)§

2010-14 667% (457-87-8)§
Netherlandst

2000-04 75-8% (73:1-78-4)

2005-09 80-3% (77-8-82-8)

2010-14 83.7% (81-4-86-1)
Norwayt

2000-04 77:3% (72-4-82-2)

2005-09 83-1% (78-8-87-3)

2010-14 82.:0% (77-8-86-3)

83-0% (78-1-87-9)
84.2% (80-2-88-2)
86.7% (82-0-91-4)

82-6% (79-4-85-7)
85-4% (82:6-88:3)
87-2% (83-0-91-5)

83-4% (80-5-86-4)
86-6% (84-1-89-0)
86-0% (83-0-89.0)

84-7% (81-0-88-5)
87-9% (84-4-91-3)
86-5% (83-2-89-9)

751% (51:7-98-5)
90-9% (74-7-100-0)
92-9% (79:9-100-0)

75:5% (69-8-812)
89:3% (84-8-93-8)
87-2% (82:6-91.9)

76-4% (73-6-79-3)
81-8% (79-3-84-3)
82-4% (79-0-85-8)

75-0% (663-83.7)
77-3% (66-5-88-1)
80-5% (71-4-89-7)

71-2% (63-7-78-6)
73-0% (65-0-81-0)
71-6% (62-2-81.0)

81.0% (64-6-97-3)§
89-5% (76-1-100-0)§

78-8% (75:7-81:9)
85.0% (82:1-87-9)
86-6% (83-8-89-3)

78-7% (73-5-83-9)
84-4% (79-9-88-9)
82:2% (77-0-87-4)

657% (52-8-785)
70-6% (58:7-82:5)
64-2% (50-9-77-6)

597% (54-6-64-8)
68:3% (63-6-73-0)
70-0% (63-2-767)

71:6% (63-4-79-9)
70-3% (62-7-77-8)
68:0% (59-2-76-7)

52:7% (37-1-68-2)
45-9% (32:0-59-8)
49:0% (35-8-62-2)

58-6% (46:1-711)
71:1% (58-2-84-0)
73-9% (60-8-87-0)

64-4% (57-6-71-2)
65-1% (59-8-70-4)
68-9% (61-6-76-2)

42.9% (22.5-633)§
57:2% (32-5-81.9)§

28:3% (14-5-42-0) §
50-1% (33-6-66-6) §
611% (373-84-8) §

56-6% (49-2-64-0)
56-8% (49-5-64-1)
71-8% (64-8-78-8)

67-1% (55-3-79-0)
67-4% (54-5-80-4)§
76-5% (65.7-87-2)

88-4% (73-5-100-0)§
94-5% (84-2-100-0)§

100-0% (100-0-100-0)§

90-9% (83-8-98.0)
97:3% (93-7-100-0)
95-5% (89-4-100-0)

752% (56-2-94-2)
98-8% (97:1-100-0)
97-5% (95-0-100-0)

86-7% (70-1-100-0)§
93-8% (82:3-100-0)§

91-1% (83-4-98-9)
90-3% (81-9-98.7)
97-0% (91-2-100-0)

70-8% (49-8-91.8)§

91.1% (82.7-99-5)§
86-1% (71-1-100-0)
96:5% (92-8-100-0)

70-1% (43-3-96-8)§
95-5% (87-0-100-0)§
99-3% (97-9-100-0)

60-8% (50-4-71-2)§
59-5% (47-7-71-3)S
61:3% (47-9-74-7)§

82:5% (70-8-94-2)§
83-4% (73-7-93-0)
83-6% (72:6-94-6)

84-2% (70-1-98-3)§
79-9% (692-907)
66-3% (50-0-82-6)

60-5% (46-8-74-1)§
73-2% (62-5-83-8)
57-5% (43-3-71-7)

751% (54-6-95-5)§
653% (41-8-88.9)§

57.2% (32:5-81-9)§
69-0% (52-5-855)§
93-9% (82:4-100-0)§
58-6% (45-5-71-7)§
67-0% (56-5-77-6)§
491% (31:7-66-4)§

751% (55-0-95-1)§
52:3% (32:6-71:9)§

58-3% (32:0-84-7)§

50-5% (32:6-68-5)§

73-4% (57-9-89-0)§

58-4% (32-0-84-7)§

455% (18:1-72.9)§

51.5% (25-2-77-8)S

(Table 2 continues on next page)
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All leukaemias

Lymphoid leukaemia

Acute myeloid
leukaemias

Chronic
myeloproliferative
diseases

Myelodysplastic syndrome

and other

Unspecified and other
specified leukaemias

myeloproliferative diseases

(Continued from previous page)

Poland (16 registries)t

2000-04
2005-09
2010-14

Portugal (four registries)t

2000-04
2005-09
2010-14
Romania (Cluj)
2000-04
2005-09
2010-14

Russia (three registries)

2000-04
2005-09
2010-14
Slovakiat
2000-04
2005-09
2010-14
Sloveniat
2000-04
2005-09
2010-14
Spain (11 registries)
2000-04
2005-09
2010-14
Swedent
2000-04
2005-09
2010-14

67-1% (64-9-69-3)
74-9% (72:9-76-8)
79-5% (77-6-81-4)

71:2% (67-4-75-0)
79-8% (76:3-83-2)
79-4% (722-867)

62:5% (40-2-84-8)§
63-1% (45-2-80-9)§

57-4% (51-0-63-7)
61-5% (55-6-67-5)
62-9% (56.7-69-2)

69-8% (64-3-75-3)
73-4% (68-5-78-3)
76-6% (65-5-87.7)§

77-5% (69-5-85-4)
74-6% (66-3-82:9)
79-6% (70-8-88-4)

717% (68-5-75-0)
77:7% (75:1-80-3)
77-8% (737-81-9)

79:9% (76:5-83-3)
81.49% (78-0-84-8)
83-3% (80-2-86-4)

Switzerland (ten registries)*

72:3% (697-74-8)
77-1% (747-79-4)
81.0% (78-8-83-3)

75-0% (70-5-79-6)
80-3% (75-9-84-7)
80-5% (72:2-88-8)

53.9% (28-2-79-6)§

61.7% (54-0-69-5)
66-4% (59-6-73-2)
70-0% (62-6-77-3)

73-0% (66-5-79-4)
77:3% (71:3-83-2)
80-0% (67:7-92-3)§

85-9% (79-2-92-6)
73:5% (62:8-84-2)
77-1% (66-6-877)

74:3% (69:3-79-4)
77-6% (73-2-81.9)
81:9% (75-4-88:3)

82:5% (78-3-86-8)
852% (81-1-89-3)
86-5% (82:6-90-3)

45-4% (39-5-51-2)
57:9% (52:2-63-6)
66-6% (61:3-71-8)

52:1% (42-5-61-8)
69:7% (60-9-78-5)
66-9% (48-5-85-4)

37-9% (24-2-51-6)
26-5% (12-8-40-2)§
39-9% (26-1-53-6)

48-8% (363-61-2)
49-1% (36-4-61.9)

50-0% (27-8-72:2)§
60-9% (41-6-80-2)§
65-9% (42-6-89-1)§

55-0% (44-1-66-0)
62-4% (52-4-72-4)
53.7% (38-8-68-6)

64-1% (55-0-73-3)
66-4% (56-8-76-0)
68-3% (59:1-77-6)

69:7% (55-4-84-0)
71:1% (57-5-84-7)
93-8% (84-1-100-0)

85:0% (72:9-97-0)S
94-9% (87-9-100-0)§

88-3% (73-5-100-0)§
92:0% (81-3-100-0)§

100-0% (76-8-100-0)§

89-0% (77-4-100-0)§
100-0% (100-0-100-0)§
100-0% (100-0-100-0)

85-3% (72-2-98-5)§
94-4% (86-8-100-0)§
99-3% (97-9-100-0)

54:7% (34-6-74-8)§
74-0% (54-9-93-1)§

61-6% (36-4-86-8)§

82:8% (69:3-96-3)§

72:1% (54-9-89-3)§

52.7% (41:1-64-4)
76-1% (62-9-89-3)
74-5% (63-8-85-2)

60-1% (31-6-88-5)§
59-2% (39-2-79-2)§

52:7% (37-9-67-4)§
58-7% (38-3-79-2)§

54-6% (27-0-82:3)§

68-5% (48-2-88-8)§
61-1% (39:4-82-9)§

2000-04 78:4% (73-8-830) 86:2% (77:9-94-4) 52:0% (38:3-657)§ 77-8% (59-2-96-5)§

2005-09 86.0% (82.0-89-9) 89-3% (85:5-93-1) 72-4% (59-8-85-0)§ 100-0% (73-5-100-0)§

2010-14 852% (811-89.3) 90-5% (85:3-95-8) 74-8% (63-5-86-2) 1000% (100-0-1000)5  79-5% (61.3-97.7)

UK (four registries)t

2000-04 767% (753-781) 78-4% (76-6-80-1) 607% (56-9-64-5) 853% (79-0-91-6) 67-8% (58-8-76-9) 63-9% (47:9-79-9)§

2005-09 83-0% (81-8-84-2) 84.7% (83-1-86-2) 65-3% (61-5-69-1) 92-8% (88-0-97-6) 78-6% (70-9-86-3) 66-6% (54-0-79-2)

2010-14 84-6% (83-4-857) 87-2% (85-7-88-6) 66-5% (62-8-70-1) 91-1% (85:9-96-3) 76-2% (67-4-85-0) 72:5% (61-0-84-1)

(Table 2 continues on next page)
the first worldwide analysis of trends in survival for —morphology distribution was consistent across the study
patients diagnosed with leukaemia in this age range period (2000-14).
(0-24 years). We analysed high-quality data for more than We noted a steady increase of about 5% in 5-year
160000 patients diagnosed with leukaemia during 2000-14,  survival during the 15-year period in several high-income
provided by 258 population-based cancer registries in countries (the USA, the UK, France, Switzerland,
61 countries. The most common subtypes in children Australia, and New Zealand). The gains in survival were
were acute lymphoid leukaemia and acute myeloid largely driven by improvements in 5-year survival in
leukaemia. Other subtypes were more common in ado- children. Efforts to ensure that children with cancer
lescents and young people aged 15-24 years. The have access to adequate care have led to improved
424 www.thelancet.com/child-adolescent Vol 6 June 2022
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All leukaemias

Lymphoid leukaemia

Acute myeloid
leukaemias

Chronic
myeloproliferative
diseases

Myelodysplastic syndrome  Unspecified and other
and other specified leukaemias
myeloproliferative diseases

(Continued from previous page)

Oceania
Australiat (eight registries)
2000-04
2005-09
2010-14
New Zealandt
2000-04
2005-09
2010-14

80-7% (78-8-82-7)
84.5% (82:8-86-2)
87.7% (86-0-89-4)

77:7% (73:3-82-1)
84-9% (81-1-88-6)
84-0% (80-2-87-8)

82:4% (79-8-84-9)
85-4% (83-2-877)
89-2% (87-1-91-3)

80-3% (75:2-85'5)
86-4% (81-7-91-1)
86:6% (81-8-91.5)

68-3% (63:0-73-6)
73-0% (67-9-78-1)
77-7% (72-6-82-9)

67-2% (56-5-78-0)
753% (64-4-86-2)
69-4% (59-0-79-9)

84-4% (74-4-94-3)
93.7% (87-9-99-6)
93-5% (87-2-99-7)

95-3% (86-4-100-0)
90-0% (76-8-100-0)

66-7% (50-2-83-3)§
58-3% (47-7-68-9)
80-8% (69-8-91-9)

60-1% (42:9-77-2)
86:3% (74-0-98.7)§
87.0% (74:1-100-0)

100-0% (100-0-100-0)

Data are net survival (%), with 95% Cls. $Survival estimate considered less reliable, because 15% or more of patients were either lost to follow-up or censored alive within 5 years of diagnosis (or if diagnosed in
2010 or later, before Dec 31, 2014), registered only from a death certificate or at autopsy, or registered with incomplete dates (ie, unknown year of birth, unknown month or year of diagnosis, or both, or

unknown year of last vital status). SSurvival estimates that are not age-standardised. *Data with 100% coverage of the national population for childhood malignancies only; data for 15-24 years, if available, were
provided from registries with subnational coverage. fData with 100% coverage of the national population.

Table 2: Age-standardised 5-year net survival in children, adolescents, and young adults (0-24 years) diagnosed with leukaemia, by calendar period of diagnosis and morphology subtype

survival, especially in high-income countries.”** In

countries such as the UK, Canada, the USA, Australia,
and New Zealand, most children with leukaemia have
been enrolled in long-running series of clinical trials for
many years.”? Our findings are consistent with those
from other studies showing that survival from leukaemia
in adolescents and young adults is lower than in
children.***# During 2000-14, we observed a greater
improvement in survival for all leukaemias combined
among adolescents (aged 15-19 years) than among
young adults (aged 20-24 years). The increase in survival
over the same period did not mirror what was a much
larger improvement in children (aged 0-14 years).
Survival improved for adolescents and young adults
from the late 1970s to the early 2000s, and the increase
was greater in Europe than in the USA.®

We also detected sizable improvements in 5-year
survival of 10% or more in Puerto Rico and parts of
northern Europe (Estonia, Ireland, Latvia, and Lithuania),
eastern Europe (Bulgaria), and Asia (China, Japan, South
Korea, Singapore, Taiwan, and Turkey). Such increases
can be explained in part by optimisation of treatment
protocols (eg, for patients with acute myeloid leukaemia
in Bulgaria)* or the introduction of financial aid to assist
in the costs of treatments for children diagnosed with
cancer, such as in South Korea.”

5-year survival from leukaemia in China has increased
markedly, from 38% to 52%. The number of registries
contributing to these analyses from China also increased,
from ten in 2000-04 to 21 in 2010-14. The additional
registries were equally distributed between rural and
urban regions, similarly to the initial ten registries.
Analysis restricted to the initial ten registries showed the
same improvement over the 15-year period, indicating
that the increases in survival are not just due to the newer
registries (data not shown). In 2005, the Chinese
Government introduced a policy to fund treatment for

www.thelancet.com/child-adolescent Vol 6 June 2022

catastrophic diseases, including cancers in children
(eg, leukaemia) and in 2011 the rural co-operative medical
care system was introduced, ensuring medical insurance
coverage for children in rural villages.” These changes
in health expenditure boosted access to treatment,
reducing the economic burden for parents and caregivers.
Although these gains in survival were sizeable, pooled
S-year survival estimates from the 21 participating
registries are still lower than in high-income countries
such as Australia and Canada, where survival for all
leukaemias had reached 85% or higher by 2010-14. This
finding suggests that such initiatives are not without
limitations; for example, when rural migrants to cities are
no longer able to access such insurance in the urban
setting, which might affect their ability to pay for
treatment. In the past decade, the Chinese Government
initiated the National Cancer Registration and Follow-
up Programme, which has markedly accelerated the
development of cancer registration in China, and in
the long term will be valuable in informing progress on
cancer control in China.?”

During 2000-14, 5-year survival for children with
lymphoid leukaemia was consistently high in most high-
income countries (>80%), with that of adolescents
following closely. In the USA, between 1993 and 1997,
S-year relative survival for individuals with acute
lymphoblastic leukaemia ranged from 85% in children
aged 10 years to less than 40% in adults aged 30 years.”
Studies have shown that for adolescents and young
adults, there are differences in prognosis depending on
whether they are treated in accordance with a paediatric
protocol or a protocol for adult patients.*** In Japan,
trends from 1975 to 2011 showed that among adolescents
and young adults, 5-year overall survival for acute
lymphoblastic leukaemia improved, especially after a
paediatric regimen was introduced in 2000, but was still
lower than that among children (65% in those aged
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15-39 years vs 8/% in those aged 0-14 years).”
Additionally, adolescents and young adults are less likely
to be enrolled in clinical trials than children,’ because of
the small number of clinical trials in this population,
leading to restricted access to novel drugs that could be
more effective for adolescents and young adults than for
children or older patients.”

Survival for patients diagnosed with acute myeloid
leukaemia was generally poorer than for other subtypes.
A similar study in the UK showed that for patients
diagnosed with acute myeloid leukaemia in 2001-10,
5-year relative survival was higher in younger age groups
(66% in children aged 0-12 years vs 58% in those aged
13-24 years).* We found that children and adolescents
with acute myeloid leukaemia had similar survival,
whereas young adults had lower survival. Treatment
with molecularly targeted tyrosine kinase inhibitors
introduced in the early 2000s has led to improved
survival for patients with chronic myeloid leukaemia.”
Survival for chronic myeloproliferative diseases was
uniformly higher, with estimates of 90% or higher in
most countries during 2000-14. Survival trends for
the other subtypes remained fairly steady. Since these
subtypes are less common in children, adolescents, and
young adults, our results are particularly relevant
because, to our knowledge, this is the largest global
set of analyses with information about morphological
subtypes of leukaemia in young people.

At present, the burden of leukaemia in adolescents and
young adults is poorly defined.”* Patients in this age
range often have unique clinical needs. Over the past few
years, in some parts of the world, adolescents and young
adults with leukaemia have increasingly been treated
under paediatric protocols, which has led to improved
outcomes.” However, this approach has not been adopted
worldwide, and survival for adolescents and young adults
with leukaemia is often lower than that of children.

In 2018, WHO launched the Global Initiative for
Childhood Cancer (GICC), aiming to improve survival
for children with cancer worldwide.” The main target of
the GICC is to achieve “at least 60% five-year survival

Figure 2: Age-standardised 5-year net survival from all leukaemias combined
for children (0-14 years), adolescents (15-19 years), and young adults
(20-24 years) diagnosed during 2010-14, by continent and country

Survival estimates for each country are ranked from highest to lowest within
each continent. High-income countries within each continent are indicated by
the dark shades and low-income and middle-income countries are presented by
light shades (classified according to World Bank income group). Where data were
available for more than one registry in a given country, the survival estimates are
derived by pooling the data for that country, but excluding data from registries
for which the estimates are considered less reliable. 95% Cls around the net
survival estimate are indicated by the error bars for each country. SNational
estimate not age-standardised. fData with 100% coverage of the national
population. *Data with 100% coverage of the national population for childhood
malignancies only; data for 15-24 years, if available, were provided from
registries with subnational coverage. $National estimate flagged as less reliable
because the only available estimates are from a registry or registries in this
category.
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by 2030”. 5-year net survival for children with cancer in
low-income and middle-income countries is typically
around 20%, compared to 80% in high-income countries.
The GICC includes adolescents (aged 15-19 years) as part
of the wider definition of childhood, but including young
adults (20-24 years) in the target as well could be an
important international priority in countries with limited
resources. It would raise awareness of the unique clinical
needs of patients in this age group, and would help
improve the delivery of effective treatment, further
reducing global inequalities in survival, even leading to
economic gain.*

The Lancet Oncology Commission on childhood cancer
suggested that investment in comprehensive scale-up of
resource-appropriate interventions worldwide would
probably avert approximately 6 million deaths from
cancers in children by 2050.” Treatment of cancer in
adolescents and young adults has improved over the
past decade and is still progressing. Several high-income
countries have developed strategies to improve clinical
care and produce better outcomes for this age group.®

The results of this study are population-based survival
estimates, derived from cancer registry data that include
all patients with cancer diagnosed in the jurisdiction of
the registry. Population-based survival estimates reflect
the survival of all patients with cancer in the population
covered by the registry and reflect the overall effectiveness
of the health system.** Clinical trials are excellent for
deciding whether one treatment is better than another,
but they do not provide information about the effectiveness
of the health service in delivering improved treatments to
everyone who needs them.

In our study, net survival estimates were produced
from data collected according to a common protocol,
subject to stringent, centralised quality control and
analysed with the same robust statistical methods. Data
quality was generally high, but data from some registries
in Algeria, China, Thailand, and South Africa contained
higher proportions (=25%) of patients with unspecified
leukaemias. This is likely to be due to limited access or
no access to specialist haematological pathology services,
which can in turn lead to inappropriate treatment for a
specific subtype of leukaemia.

Figure 3: 5-year net survival (%) for all leukaemias combined, in patients
aged 0-24 years diagnosed during 2000-14, according to World Bank
income group and calendar period of diagnosis

The number of registries for which suitable estimates could be obtained are
shown in parentheses. Each box plot shows the range of survival estimates
among all cancer registries for which suitable estimates could be obtained for
patients diagnosed in each calendar period, in each age group. Survival
estimates considered less reliable are not included. The vertical line inside each
box represents the median survival estimate among all contributing registries
(the central value in the range, or 50th centile). The box covers the IQR. Where
there are only a few widely scattered estimates, the median might be close to
the lower or upper quartile. The extreme limits of the box plot are 1.5 x IQR
below the lower quartile and 1-5x IQR above the upper quartile. Open circles
indicate outlier values outside this range.
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No internationally recognised set of weights exists for
standardising cancer survival estimates across the age
range 0-24 years. We therefore derived weights from the
age distribution of all patients diagnosed with leukaemia
during 2000-14 who were included in our analyses, to
enable comparison of summary estimates of survival
over time and between countries. The weights used for
age standardisation of cancer survival in children have
usually been a simple average of the estimates for
children aged 0—4, 5-9, and 10-14 years,” but patients
aged 15-24 years are usually included with adults in the
age range 15—44 years, which makes it easier to apply the
International Cancer Survival Standard (ICSS) weights.”
A recently proposed set of weights covers the age range
0-85 years and older.” We rescaled the weights within
the age range 0-24 years, and a sensitivity analysis
produced similar results (data not shown).

A classification has recently been proposed for
adolescents and young adults (15-39 years),” but as far as
we are aware, there is no standard classification that
includes children as well as adolescents and young adults.
Therefore, we adapted the standard ICCC-3 classification*
for children (aged 0-14 years) to include those aged
15-24 years.

We will shortly examine trends and inequalities in
conditional net survival at 5 years for children,
adolescents and young adults with leukaemia who have
survived at least 1 year after diagnosis. This is one
approach for assessing the impact on 5-year survival of
leukaemia treatment (or remission) during the first
year after diagnosis. In CONCORD-4, we will also
extend the period covered by survival trends to include
patients diagnosed in the past 20 years, to bring the
global surveillance of survival trends as up to date as
possible (200019 or later, depending on the availability
of data).

In conclusion, this study offers the first worldwide direct
comparison of survival between children, adolescents,
and young adults diagnosed with leukaemia. The gap in
survival between high-income countries and low-income
and middle-income countries for children with leukaemia
persists, and adolescents and young adults with leukaemia
continue to have lower survival than children worldwide.
Exploring trends in survival for adolescents and young
adults is an important indicator of the quality of cancer
management in this age group. Lasting progress in
survival will result from investing in the human and
financial resources that are required to manage and treat
all young people with cancer appropriately, and eventually
translating these investments into better outcomes overall.
CONCORD Working Group
Africa—Algeria: S Bouzbid (Registre du Cancer d’Annaba);

M Hamdi-Chérif*, L Kara (Registre du Cancer de Sétif); K Meguenni,
D Regagba (Registre du Cancer Tlemcen); Mali: S Bayo,

T Cheick Bougadari (Kankou Moussa University); Mauritius: SS Manraj
(Mauritius National Cancer Registry); Morocco: K Bendahhou (Registre

du Cancer du Grand Casablanca); Nigeria: A Ladipo, O] Ogunbiyi*
(Ibadan Cancer Registry); South Africa: NIM Somdyala (Eastern Cape

Province Cancer Registry). America (Central and South)—Argentina:

MA Chaplin, F Moreno (National Childhood Cancer Registry);

GH Calabrano, SB Espinola (Chubut Cancer Registry);

B Carballo Quintero, R Fita (Registro Provincial de Tumores de Cérdoba);
WD Laspada (Registro Provincial de Tumores de Mendoza); SG Ibafiez
(Population Registry of Cancer of the Province Tierra del Fuego); Brazil:
CA Lima (Registro de Cancer de Base Populacional de Aracaju);

A Mafra Da Costa (Registro de Cancer de Base Populacional da Regido de
Barretos); PCF De Souza (Registro de Cincer de Base Populacional de
Cuiabd); ] Chaves, CA Laporte (Registro de Curitiba); MP Curado,

JC de Oliveira (Registro de Goidnia); CLA Veneziano, DB Veneziano
(Registro de Cancer de Base Populacional de Jat1); ABM Almeida, MRDO
Latorre (Registro de Cancer de Sao Paulo); MS Rebelo, MO Santos
(Instituto Nacional de Cancer, Rio de Janeiro); G Azevedo e Silva*
(University of Rio de Janeiro); Chile: JC Galaz (Registro Poblacional de
Cancer Region de Antofagasta); M Aparicio Aravena, ] Sanhueza
Monsalve (Registro Poblacional de Cancer de la Provincia de Biobio;
Registro Poblacional de Cancer Provincia de Concepcion);

DA Herrmann, S Vargas (Registro Poblacional Region de Los Rios);
Colombia: VM Herrera, CJ Uribe (Registro Poblacional de Cancer Area
Metropolitana de Bucaramanga); LE Bravo, LS Garcia (Cali Cancer
Registry); NE Arias-Ortiz, D Morantes (Registro Poblacional de Cancer de
Manizales); DM Jurado, MC Yépez Chamorro (Registro Poblacional de
Cancer del Municipio de Pasto); Costa Rica: S Delgado, M Ramirez
(National Registry of Tumors, Costa Rica); Cuba: YH Galan Alvarez,

P Torres (Registro Nacional de Cancer de Cuba); Ecuador:

F Martinez-Reyes (Cuenca Tumor Registry); L Jaramillo, R Quinto
(Guayaquil Cancer Registry); | Castillo (Loja Cancer Registry);

M Mendoza (Manabi Cancer Registry); P Cueva, ]G Yépez (Quito Cancer
Registry); France: B Bhakkan, ] Deloumeaux (Registre des cancers de la
Guadeloupe); C Joachim, ] Macni (General Cancer Registry of
Martinique); Mexico: R Carrillo, ] Shalkow Klincovstein (Centro Nacional
para la Salud de la Infancia y la Adolescencia); R Rivera Gomez (Registro
Poblacional de Cancer Region Fronteriza Norte de Mexico Zona Tijuana);
Peru: P Perez, E Poquioma (Lima Metropolitan Cancer Registry);

Puerto Rico: G Tortolero-Luna, D Zavala (Puerto Rico Central Cancer
Registry); Uruguay: R Alonso, E Barrios (Registro Nacional de Cancer).
America (North)—Canada: A Eckstrand, C Nikiforuk (Alberta Cancer
Registry); RR Woods (British Columbia Cancer Registry); G Noonan,

D Turner* (Manitoba Cancer Registry); E Kumar, B Zhang

(New Brunswick Provincial Cancer Registry); J] Dowden, GP Doyle
(Newfoundland & Labrador Cancer Registry); N Saint-Jacques, G Walsh
(Nova Scotia Cancer Registry); A Anam, P De (Ontario Cancer Registry);
CA McClure, KA Vriends (Prince Edward Island Cancer Registry);

C Bertrand, AV Ramanakumar (Registre Québécois du Cancer); S Kozie,
H Stuart-Panko (Saskatchewan Cancer Agency); USA: T Freeman,

JT George (Alabama Statewide Cancer Registry); RM Avila, DK O’Brien
(Alaska Cancer Registry); A Holt (Arkansas Central Cancer Registry);

L Almon (Metropolitan Atlanta Registry); S Kwong, C Morris (California
State Cancer Registry); R Rycroft (Colorado Central Cancer Registry);

L Mueller, CE Phillips (Connecticut Tumor Registry); H Brown,

B Cromartie (Delaware Cancer Registry); ] Ruterbusch, AG Schwartz
(Metropolitan Detroit Cancer Surveillance System); GM Levin, B Wohler
(Florida Cancer Data System); R Bayakly (Georgia Cancer Registry);

KC Ward (Georgia Cancer Registry; Metropolitan Atlanta Registry);

SL Gomez, M McKinley (Greater Bay Area Cancer Registry); R Cress
(Cancer Registry of Greater California); ] Davis, B Hernandez (Hawaii
Tumor Registry); CJ Johnson, BM Morawski (Cancer Data Registry of
Idaho); LP Ruppert (Indiana State Cancer Registry); S Bentler,

ME Charlton (State Health Registry of lowa); B Huang, TC Tucker*
(Kentucky Cancer Registry); D Deapen, L Liu (Los Angeles Cancer
Surveillance Program); MC Hsieh, XC Wu (Louisiana Tumor Registry);
M Schwenn (Maine Cancer Registry); K Stern (Maryland Cancer
Registry); ST Gershman, RC Knowlton (Massachusetts Cancer Registry);
G Alverson, T Weaver (Michigan State Cancer Surveillance Program);

] Desai (Minnesota Cancer Reporting System); DB Rogers (Mississippi
Cancer Registry); ] Jackson-Thompson (Missouri Cancer Registry and
Research Center); D Lemons, H] Zimmerman (Montana Central Tumor
Registry); M Hood, ] Roberts-Johnson (Nebraska Cancer Registry);

W Hammond, JR Rees (New Hampshire State Cancer Registry);

KS Pawlish, A Stroup (New Jersey State Cancer Registry); C Key,
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C Wiggins (New Mexico Tumor Registry); AR Kahn, M] Schymura

(New York State Cancer Registry); S Radhakrishnan, C Rao (North
Carolina Central Cancer Registry); LK Giljahn, RM Slocumb (Ohio
Cancer Incidence Surveillance System); C Dabbs, RE Espinoza
(Oklahoma Central Cancer Registry); KG Aird, T Beran (Oregon State
Cancer Registry); J] Rubertone, SJ Slack (Pennsylvania Cancer Registry);
J Oh (Rhode Island Cancer Registry); TA Janes, SM Schwartz (Seattle
Cancer Surveillance System); SC Chiodini, DM Hurley (South Carolina
Central Cancer Registry); MA Whiteside (Tennessee Cancer Registry);

S Rai, MA Williams (Texas Cancer Registry); K Herget, C Sweeney (Utah
Cancer Registry); AT Johnson (Vermont Cancer Registry);

MB Keitheri Cheteri, P Migliore Santiago (Washington State Cancer
Registry); SE Blankenship, S Farley (West Virginia Cancer Registry);

R Borchers, R Malicki (Wisconsin Department of Health Services);

] Espinoza, ] Grandpre (Wyoming Cancer Surveillance Program);

HK Weir*, R Wilson (Centers for Disease Control and Prevention);

BK Edwards*, A Mariotto (National Cancer Institute). Asia—China:

N Wang, L Yang (Beijing Cancer Registry); ]S Chen, Y Zhou (Changle
City Cancer Registry); YT He, GH Song (Cixian Cancer Registry); XP Gu
(Dafeng County Center for Disease Control and Prevention); D Mei,

HJ Mu (Dalian Centers for Disease Prevention and Control); HM Ge,
TH Wu (Donghai County Center for Disease Prevention and Control);
YY Li, DL Zhao (Feicheng County Cancer Registry); F Jin, JH Zhang
(Ganyu Center for Disease Prevention and Control); FD Zhu (Guanyun
Cancer Registry); Q Junhua, YL Yang (Haimen Cancer Registry);

CX Jiang (Haining City Cancer Registry); W Biao, ] Wang (Jianhu Cancer
Registry); QL Li (Jiashan County Cancer Registry); H Yi, X Zhou (Jintan
Cancer Registry); ] Dong, W Li (Lianyungang Center for Disease
Prevention and Control); FX Fu, SZ Liu (Linzhou Cancer Registry);

JG Chen, ] Zhu (Qidong County Cancer Registry); YH Li, YQ Lu (Sihui
Cancer Registry); M Fan, SQ Huang (Taixing Cancer Registry); GP Guo,
H Zhaolai (Cancer Institute of Yangzhong City); K Wei (Zhongshan City
Cancer Registry); WQ Chen*, W Wei*, H Zeng (The National Cancer
Center); Cyprus: AV Demetriou (Cyprus Cancer Registry); Hong Kong:
WK Mang, KC Ngan (Hong Kong Cancer Registry); India: AC Kataki,

M Krishnatreya (Guwahati Cancer Registry); PA Jayalekshmi, P Sebastian
(Karunagappally Cancer Registry); PS George, A Mathew (Trivandrum
Cancer Registry); A Nandakumar* (National Centre for Disease
Informatics and Research); Iran: R Malekzadeh, G Roshandel (Golestan
Population-based Cancer Registry); Israel: L Keinan-Boker, BG Silverman
(Israel National Cancer Registry); Japan: H Ito, Y Koyanagi (Aichi Cancer
Registry); M Sato, F Tobori (Akita Prefectural Cancer Registry); I Nakata,
N Teramoto (Ehime Prefectural Cancer Registry); M Hattori, Y Kaizaki
(Fukui Cancer Registry); F Moki (Gunma Prefectural Cancer Registry);
H Sugiyama, M Utada (Hiroshima Prefecture Cancer Registry);

M Nishimura, K Yoshida (Hyogo Prefectural Cancer Registry);

K Kurosawa, Y Nemoto (Ibaraki Prefectural Cancer Registry);

H Narimatsu, M Sakaguchi (Kanagawa Cancer Registry); S Kanemura
(Miyagi Prefectural Cancer Registry); M Naito, R Narisawa (Niigata
Prefecture Cancer Registry); I Miyashiro, K Nakata (Osaka Cancer
Registry); D Mori, M Yoshitake (Saga Prefectural Cancer Registry); I Oki
(Tochigi Prefectural Cancer Registry); N Fukushima, A Shibata (Yamagata
Prefectural Cancer Registry); K Iwasa, C Ono (Yamanashi Cancer
Registry); T Matsuda* (National Cancer Center); Jordan: O Nimri (Jordan
National Cancer Registry); South Korea: KW Jung, Y] Won (Korea Central
Cancer Registry); Kuwait: E Alawadhi, A Elbasmi (Kuwait Cancer
Registry); Malaysia: A Ab Manan (Malaysia National Cancer Registry);

F Adam (Penang Cancer Registry); Mongolia: E Nansalmaa, U Tudev
(Cancer Registry of Mongolia); C Ochir (Mongolian National University
of Medical Sciences); Qatar: AM Al Khater, MM El Mistiri (Qatar Cancer
Registry); Singapore: GH Lim, YY Teo (Singapore Cancer Registry);
Taiwan: CJ] Chiang, WC Lee (Taiwan Cancer Registry); Thailand:

R Buasom, S Sangrajrang (Bangkok Cancer Registry);

K Suwanrungruang, P Vatanasapt (Khon Kaen Provincial Cancer
Registry); K Daoprasert, D Pongnikorn (Lampang Cancer Registry;
Lamphun Cancer Registry); A Leklob, S Sangkitipaiboon (Lopburi Cancer
Registry); SL Geater, H Sriplung (Songkhla Cancer Registry); Turkey:

O Ceylan, I Kég (Ankara Cancer Registry); O Dirican (Antalya Cancer
Registry); T Kose (Bursa Cancer Registry); T Gurbuz (Edirne Cancer
Registry); FE Karagahin, D Turhan (Erzurum Cancer Registry Center);

U Aktas, Y Halat (Eskisehir Cancer Registry); S Eser, CI Yakut (Izmir
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Cancer Registry); M Altinisik, Y Cavusoglu (Samsun Cancer Registry);

A Tiirkkéylii, N Ugiincii (Trabzon Cancer Registry). Europe—Austria:

M Hackl (Austrian National Cancer Registry); Belarus: AA Zborovskaya
(Belarus Childhood Cancer Subregistry); OV Aleinikova (Belarusian
Research Center for Pediatric Oncology, Hematology and Immunology);
Belgium: K Henau, L Van Eycken (Belgian Cancer Registry); Bulgaria:

TY Atanasov, Z Valerianova (Bulgarian National Cancer Registry); Croatia:
M Sekerija (Croatian National Cancer Registry); Czech Republic: L Dusek,
M Zvolsky (Czech National Cancer Registry); Denmark: L Steinrud
Morch, H Storm*, C Wessel Skovlund (Danish Cancer Society); Estonia:
K Innos, M Migi (Estonian Cancer Registry); Finland: N Malila, K Seppi
(Cancer Society of Finland); France: ] Jégu, M Velten (Bas-Rhin General
Cancer Registry); E Cornet, X Troussard (Registre Régional des
Hémopathies Malignes de Basse Normandie); AM Bouvier (Registre
Bourguignon des Cancers Digestifs); AV Guizard (Registre Général des
Tumeurs du Calvados); V Bouvier, G Launoy (Registre des Tumeurs
Digestives du Calvados); S Dabakuyo Yonli, ML Poillot (Breast and
Gynecologic Cancer Registry of Cote d’Or France); M Maynadié,

M Mounier (Hémopathies Malignes de Céte d’Or); L Vaconnet,

AS Woronoff (Doubs General Cancer Registry); M Daoulas,

M Robaszkiewicz (Finistére Cancer Registry); ] Clavel, C Poulalhon
(French National Registry of Childhood Hematopoietic Malignancies);

E Desandes, B Lacour (National Registry of Childhood Solid Tumors);

I Baldi, C Pouchieu (Gironde Registry of Primary Central Nervous
System Tumors); B Amadeo, G Coureau (General Cancer Registry of
Gironde Department); A Monnereau, S Orazio (Registre des
Hémopathies Malignes de la Gironde); M Audoin, TC D’Almeida
(Registre Général des Cancers de Haute-Vienne); S Boyer, K Hammas
(Haut-Rhin Cancer Registry); B Trétarre (Registre des Tumeurs de
I'Hérault); M Colonna, P Delafosse (Registre du Cancer du Département
de I'Isére); S Plouvier (Registre Général des Cancers de Lille et de sa
Region); A Cowppli-Bony (Loire-Atlantique-Vendée Cancer Registry);

F Molinié (Loire-Atlantique-Vendée Cancer Registry; French Network of
Cancer Registries (FRANCIM)); S Bara (Manche Cancer Registry);

O Ganry, B Lapétre-Ledoux (Registre du Cancer de la Somme);

L Daubisse-Marliac (Tarn Cancer Registry); N Bossard, Z Uhry (Hospices
Civils de Lyon); ] Estevet} (Université Claude Bernard, Lyon); Germany:

R Stabenow, H Wilsdorf-Kshler (Common Cancer Registry of the Federal
States); A Eberle, S Luttmann (Bremen Cancer Registry); I Lohden,

AL Nennecke (Hamburg Cancer Registry); | Kieschke, E Sirri
(Epidemiological Cancer Registry of Lower Saxony); C Justenhoven,

SR Zeissig (Rhineland Palatinate Cancer Registry); B Holleczek (Saarland
Cancer Registry); N Eisemann, A Katalinic (Schleswig-Holstein Cancer
Registry); Gibraltar: RA Asquez, V Kumar (Gibraltar Cancer Registry);
Greece: E Petridou (Nationwide Registry for Childhood Haematological
Malignancies and Solid Tumors); Iceland: EJ Olafsdéttir, L Tryggvadéttir
(Icelandic Cancer Registry, Icelandic Cancer Society); Ireland: DE Murray,
PM Walsh (National Cancer Registry Ireland); H Sundseth* (European
Institute of Women’s Health); Italy: G Mazzoleni, F Vittadello (Registro
Tumori Alto Adige); E Coviello, F Cuccaro (Registro Tumori Puglia —
Sezione ASL BT); R Galasso (Registro Tumori di Basilicata); G Sampietro
(Registro Tumori di Bergamo); A Giacominf (Piedmont Cancer Registry
Provinces of Biella and Vercelli); M Magoni (Registro Tumori Del’ASL Di
Brescia); A Ardizzone (Registro Tumori Brindisi); A D’Argenzio (Caserta
Cancer Registry); AA Di Prima, A Ippolito (Integrated Cancer Registry of
Catania-Messina-Siracusa-Enna); AM Lavecchia, A Sutera Sardo (Registro
Tumori Catanzaro); G Gola (Registro Tumori della Provincia di Como);

P Ballotari, E Giacomazzi (Registro Tumori Cremona; Registro Tumori
Mantova); S Ferretti (Registro Tumori della Provincia di Ferrara);

L Dal Maso, D Serraino (Registro Tumori del Friuli Venezia Giulia);

MV Celesia, RA Filiberti (Registro Tumori Regione Liguria); F Pannozzo
(Registro Tumori della Provincia di Latina); A Melcarne, F Quarta
(Registro Tumori Della Provincia Di Lecce Sezione RTP); A Andreano,
AG Russo (Registro Tumori Milano); G Carrozzi, C Cirilli (Registro
Tumori della Provincia di Modena); L Cavalieri d’Oro, M Rognoni
(Registro Tumori di Monza e Brianza); M Fusco, MF Vitale (Registro
Tumori della ASL Napoli 3 Sud); M Usala (Nuoro Cancer Registry);

R Cusimano, W Mazzucco (Registro Tumori di Palermo e Provincia);

M Michiara, P Sgargi (Registro Tumori della Provincia di Parma);

L Boschetti (Cancer Registry of the province of Pavia); G Chiaranda,

P Seghini (Registro Tumori Piacenza); MM Maule, F Merletti (Piedmont
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Childhood Cancer Registry); E Spata, R Tumino (Registro Tumori della
Provincia di Ragusa); P Mancuso (Registro Tumori Reggio Emilia);

T Cassetti, R Sassatelli (Pancreas Tumor Registry of Reggio Emilia
Province); F Falcini, S Giorgetti (Registro Tumori della Romagna);

AL Caiazzo, R Cavallo (Registro Tumori Salerno); D Piras (Registro
Tumori Nord Sardegna); F Bella, A Madeddu (Registro Tumori Siracusa);
AC Fanetti, S Maspero (Registro Tumori della Provincia di Sondrio);

S Carone, A Mincuzzi (Registro Tumori Taranto); G Candela, T Scuderi
(Registro Tumori Trapani); MA Gentilini, R Rizzello (Registro Tumori
Trento); S Rosso (Piedmont Cancer Registry); A Caldarella, T Intrieri
(Registro Tumori della Regione Toscana); F Bianconi (Registro Tumori
Umbro di Popolazione); P Contiero, G Tagliabue (Registro Tumori
Lombardia, Provincia di Varese); M Rugge, M Zorzi (Registro Tumori
Veneto); S Beggiato, A Brustolin (Registro Tumori Della Provincia Di
Viterbo); G Gatta (Fondazione IRCCS Istituto Nazionale dei Tumori);

R De Angelis (National Centre for Epidemiology); M Vicentini (Italian
Association of Cancer Registries (AIRTUM); Registro Tumori Reggio
Emilia); R Zanetti* (International Association of Cancer Registries;
Piedmont Cancer Registry); F Stracci (Italian Association of Cancer
Registries (AIRTUM); Registro Tumori Umbro di Popolazione); Latvia:
A Maurina, M Onis¢uka (Latvian Cancer Registry); Liechtenstein:

M Mousavi (Liechtenstein); Lithuania: N Lipunova, I Vincerzevskiené
(Lithuanian Cancer Registry); Malta: D Agius, N Calleja (Malta National
Cancer Registry); Netherlands: S Siesling, O Visser (Netherlands Cancer
Registry, IKNL); Norway: TB Johannesen, S Larenningen (The Cancer
Registry of Norway); Poland: M Trojanowski (Wielkopolski Rejestr
Nowotworéw); P Macek (Swigtokrzyski Rejestr Nowotworéw); T Mierzwa
(Kujawsko-Pomorski Rejestr Nowotworéw); ] Rachtan (Matopolski Rejestr
Nowotworéw); A Rosiniska (Lodzki Rejestr Nowotworéw); K Kepska
(Dolnoslaski Rejestr Nowotworéw); B Ko$ciariska (Lubelski Rejestr
Nowotwor6éw); K Barna (Lubuski Rejestr Nowotworéw); U Sulkowska
(Mazowiecki Rejestr Nowotworéw); T Gebauer (Opolski Rejestr
Nowotwordéw); JB Lapiniska (Podlaski Rejestr Nowotwordéw); ] Wojcik-
Tomaszewska (Pomorski Rejestr Nowotworéw); M Motnyk (Slaski Rejestr
Nowotworéw); A Patro (Podkarparcki Rejestr Nowotworéw); A Gos
(Warminsko-Mazurski Rejestr Nowotworéw); K Sikorska
(Zachodniopomorski Rejestr Nowotwor6w); M Bielska-Lasota (National
Institute of Public Health, NIH); JA Didkowska, U Wojciechowska
(Polish National Cancer Registry); Portugal: G Forjaz de Lacerda, RA Rego
(Registo Oncolégico Regional dos Agores); B Carrito, A Pais (Registo
Oncolégico Regional do Centro); MJ Bento, | Rodrigues (Registo
Oncolégico Regional do Norte); A Lourengo, A Mayer-da-Silva (Registo
Oncologico Regional do Sul); Romania: LM Blaga, D Coza (Cancer
Institute I. Chiricuta); Russia: MY Valkov (Arkhangelsk Regional Cancer
Registry); L Gusenkova, O Lazarevich (Population Cancer Registry of the
Republic of Karelia); O Prudnikova, DM Vjushkov (Omsk Regional
Cancer Registry); A Egorova, A Orlov (Samara Cancer Regional Registry);
LV Pikalova, LD Zhuikova (Population-Based Cancer Registry of Tomsk);
Slovakia: ] Adamcik, C Safaei Diba (National Cancer Registry of Slovakia);
Slovenia: V Zadnik, T Zagar (Cancer Registry of Republic of Slovenia);
Spain: M De-La-Cruz, A Lopez-de-Munain (Basque Country Cancer
Registry); A Aleman, D Rojas (Registro Poblacional de Cancer de la
Comunidad Auténoma de Canarias); RJ Chillarén, AIM Navarro
(Registro de Cancer de Cuenca); R Marcos-Gragera, M Puigdemont
(Girona Cancer Registry); M Rodriguez-Barranco, MJ Sanchez Perez
(Granada Cancer Registry); P Franch Sureda, M Ramos Montserrat
(Mallorca Cancer Registry); MD Chirlaque Lopez, A Sanchez Gil (Murcia
Cancer Registry); E Ardanaz, M Guevara (Registro de Cancer de Navarra,
CIBERESP); A Cafiete-Nieto, R Peris-Bonet (RETI-SEHOP, Universidad
de Valencia); M Carulla, ] Galceran (Tarragona Cancer Registry);

F Almela, C Sabater (Comunitat Valenciana Childhood Cancer Registry);
Sweden: S Khan, D Pettersson (Swedish Cancer Registry); P Dickman*
(Karolinska Institutet, Stockholm); Switzerland: K Staehelin, B Struchen
(Basel Cancer Registry); C Herrmann (East Switzerland Cancer Registry);
C Egger Hayoz (Registre Fribourgeois des Tumeurs); C Bouchardy,

R Schaffar (Geneva Cancer Registry); P Went (Cancer Registry
Graubiinden-Glarus); SM Mousavi (Cancer Registry Graubiinden-Glarus;
East Switzerland Cancer Registry); JL Bulliard, M Maspoli-Conconi
(Registre Neuchatelois et Jurassien des Tumeurs); CE Kuehni,

SM Redmond (Childhood Cancer Registry); A Bordoni, L Ortelli (Registro
Tumori Canton Ticino); A Chiolero, I Konzelmann (Registre Valaisan des

Tumeurs); S Rohrmann, M Wanner (Cancer Registry Ziirich and Zug);
UK: ] Broggio, ] Rashbass, C Stiller* (National Cancer Registration and
Analysis Service England); D Fitzpatrick, A Gavin (Northern Ireland
Cancer Registry); DS Morrison, CS Thomson (Scottish Cancer Registry);
G Greene, DW Huws (Welsh Cancer Intelligence & Surveillance Unit);
C Allemani*, MP Coleman*, V Di Carlo, F Girardi, M Matz, P Minicozzi,
N Sanz, N Ssenyonga (London School of Hygiene & Tropical Medicine);
R Stephens* (Patient Advocate, Stevenage). Oceania—Australia:

E Chalker, M Smith (Australian Capital Territory Cancer Registry);

J Gugusheff, H You (NSW Cancer Registry); S Qin Li, S Dugdale
(Northern Territory of Australia Cancer Registry); ] Moore, S Philpot
(Queensland Cancer Registry); R Pfeiffer, H Thomas (South Australian
Cancer Registry); B Silva Ragaini, A] Venn (Tasmanian Cancer Registry);
SM Evans, L Te Marvelde (Victorian Cancer Registry); V Savietto,

R Trevithick (Western Australian Cancer Registry); D Currow™ (Cancer
Institute NSW); New Zealand: C Fowler, C Lewis (New Zealand Cancer
Registry).

*CONCORD Steering Committee.

TProf Estéve passed away in February, 2022.
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