
1Ho TQA, et al. BMJ Open 2024;14:e084943. doi:10.1136/bmjopen-2024-084943

Open access�

Temporal changes in the burden of 
leukaemia and lymphoma in the 
Australasia and Oceania regions, 2010–
2019: an analysis of the Global Burden 
of Disease Study 2019

Thi Quynh Anh Ho  ‍ ‍ ,1 Peter Lee  ‍ ‍ ,2 Lan Gao  ‍ ‍ 1

To cite: Ho TQA, Lee P, Gao L.  
Temporal changes in the burden 
of leukaemia and lymphoma 
in the Australasia and Oceania 
regions, 2010–2019: an 
analysis of the Global Burden of 
Disease Study 2019. BMJ Open 
2024;14:e084943. doi:10.1136/
bmjopen-2024-084943

	► Prepublication history 
and additional supplemental 
material for this paper are 
available online. To view these 
files, please visit the journal 
online (https://doi.org/10.1136/​
bmjopen-2024-084943).

TQAH and PL are joint first 
authors.

Received 01 February 2024
Accepted 01 November 2024

1Deakin Health Economics, 
Deakin University School of 
Health and Social Development, 
Burwood, Victoria, Australia
2School of Health and Social 
Development, Deakin University, 
Burwood, Victoria, Australia

Correspondence to
Thi Quynh Anh Ho;  
​tqho@​deakin.​edu.​au

Original research

© Author(s) (or their 
employer(s)) 2024. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives  Leukaemias and lymphomas are among the 
most prevalent and significant cancers in Australasia 
and Oceania. This study aims to examine the burden 
of leukaemias/lymphomas and its temporal trend in 
Australasia and Oceania from 2010 to 2019.
Design  Epidemiological study
Methods  Data from the Global Burden of Disease (GBD) 
2019 were used to examine the burden of leukaemia/
lymphoma key subtypes (acute lymphocytic leukaemia 
(ALL), acute myeloid leukaemia (AML), chronic lymphocytic 
leukaemia (CLL), chronic myeloid leukaemia (CML), 
Hodgkin-lymphoma (HL) and non-Hodgkin’s lymphoma 
(NHL)) by sex and 5 year age groups (from <5 years to 
85 years+), in terms of incidence, prevalence, disability-
adjusted life years (DALYs) and deaths. Estimated 
average percentage changes were calculated to assess 
the temporal trends of leukaemia/lymphoma burden 
(incidence/prevalence/DALYs/deaths) from 2010 to 2019 in 
Australasia and Oceania.
Results  AML and NHL were the leading causes of 
leukaemia/lymphoma burden in both regions. Age-
standardised rates (ASRs) for AML versus NHL in 
Australasia were: incidence 4.72 versus 19.06, DALYs 
89.01 versus 161.68 and deaths 4.15 versus 8.02 per 100 
000 population. ASRs for AML versus NHL in Oceania were: 
incidence 1.36 versus 1.08, DALYs 49.16 versus 38.30 and 
deaths 0.91 versus 0.98 per 100 000 population. From 
2010 to 2019, Australasia observed an increasing trend 
in incidence/prevalence/deaths across most leukaemias/
lymphomas and increasing/stable trend in DALYs for 
AML/CLL/NHL, while Oceania observed increasing trends 
in incidence/prevalence/DALYs for CLL/NHL and stable 
trends in all outcomes (except for prevalence (stable)) for 
AML. Contrasting mortality trends for ALL/CML/HL were 
observed between the two regions (increasing/stable 
in Australasia and decreasing in Oceania). Statistically 
significant differences were observed in disease burden 
trends between sexes, with males experiencing a greater 
increase (or smaller decrease) in the burden for AML in 
both regions.
Conclusions  Different temporal trends in leukaemia/
lymphoma burden observed in two closely situated 
geographic regions with different sociodemographic 
indices highlight the necessity for region-specific 

intervention strategies to enhance the access to innovative 
disease treatments, reducing leukaemia/lymphoma 
burden.

INTRODUCTION
Haematological malignancies, including 
leukaemias and lymphomas, arise from 
the uncontrolled proliferation of cells in 
the lymphatic or circulatory systems. Based 
on the Global Burden of Disease, Injuries 
and Risk Factors Study (GBD) 2019, which 
provides the most comprehensive estimates 
of global disease and injury burden to date, 
haematological malignancies contribute 
to a considerable proportion of the global 
disease burden attributed to cancer.1–3 Glob-
ally, leukaemias and lymphomas contributed 
to 11.7 million and 8.2 million disability-
adjusted life years (DALYs) in 2019, respec-
tively.2 Studies exploring the temporal trend 
in haematological malignancies across coun-
tries using data from the GBD 2019 study 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We compared the disease burden and temporal 
trends in two geographically similar regions with 
differing sociodemographic indices and performed a 
sensitivity analysis using the world standard popula-
tion, which facilitated the comparison of trends be-
tween Australasia and Oceania, and to other regions.

	⇒ Using region-specific data helps reflect disease bur-
den distributions and trends across sexes and age 
groups more comprehensively and accurately.

	⇒ A direct comparison between Australasia and 
Oceania is limited due to considerable differences 
in population distributions and risk factors between 
the two regions.

	⇒ Analysing aggregate data made it challenging to 
discern the impact of various exposures to disease 
outcomes, thus trends should be interpreted with 
caution.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/
http://orcid.org/0009-0007-5535-2352
http://orcid.org/0000-0001-7059-1959
http://orcid.org/0000-0001-9734-1140
https://doi.org/10.1136/bmjopen-2024-084943
https://doi.org/10.1136/bmjopen-2024-084943
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-084943&domain=pdf&date_stamp=2024-10-28
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/
http://bmjopen.bmj.com/


2 Ho TQA, et al. BMJ Open 2024;14:e084943. doi:10.1136/bmjopen-2024-084943

Open access�

have found that over a 30 year period, age-standardised 
mortality/DALYs have declined, against a background 
of increasing incident/prevalent burden. However, the 
distribution of disease burden and temporal trends in 
leukaemias/lymphomas varies across geographic regions 
and varying levels of socioeconomic development.1 2 4 5 
Differences in disease burden across regions of high/low 
socioeconomic development were largely attributed to 
social and environmental factors including poverty, 
educational attainment and access to healthcare.1 2 4 
These large disparities in the healthcare system highlight 
the need for population-based epidemiological studies in 
both high and low-income and middle-income countries 
to inform public health policy and healthcare delivery 
planning.1 2 4 5 Importantly, no studies have systemati-
cally explored trends in disease incidence/prevalence 
or burden of leukaemias/lymphomas for Australasia and 
Oceania.1 2 Epidemiological studies comparing these 
two Pacific regions are particularly beneficial given the 
considerable socioeconomic, cultural and ethnic differ-
ences between these regions.3 As such, a comparison of 
contemporaneous leukaemia/lymphoma trends between 
Australasia and Oceania may facilitate the understanding 
of healthcare disparities, the impacts of sociodemo-
graphic factors on disease occurrence and outcomes 
and the role of healthcare infrastructure in managing 
these cancers. Moreover, although data on leukaemia 
and lymphoma burden are often reported in regional 
cancer registry reports, and also publicly available in the 
GBD data set, research specifically focusing on trends in 
haematological malignancies in Australasia and Oceania 
are scarce.3 6–8 This gap in the literature underscores the 
importance of region-specific research to better under-
stand these trends and inform policies tailored to these 
regions. Ultimately, such a study would inform future 
research, public healthcare planning strategies and poli-
cies aimed at reducing the burden related to leukaemia/
lymphoma in Australasia and Oceania—the two regions 
populated with Indigenous people, closely geographically 
located but varied sociodemographic factors.6–9

Hence, this study aims to (1) examine the prevalence, 
incidence, mortality and DALYs attributed to leukaemias 
and lymphomas by sex and age groups and (2) explore 
the temporal trend in these metrics for leukaemias and 
lymphomas from 2010 to 2019 in Australasia and Oceania 
regions using GBD 2019 data.

METHODS
Data source
We extracted data from the GBD 2019 and performed 
a secondary analysis in the current study.9 All data were 
collected using Global Health Data Exchange (GHDx) 
query tool (http://ghdx.healthdata.org/gbd-results-​
tool).3 10 Details pertaining to the collection, processing 
and generation of the GBD 2019 study data set have been 
described elsewhere.2 3

Case definition
The definition of leukaemias and lymphomas used in the 
GBD 2019 study has been defined previously using Inter-
national Classification of Diseases (ICD) codes (online 
supplemental appendix A).2 3 Leukaemia is typically clas-
sified by the type of white blood affected (lymphocytic or 
myeloid) and disease progression (acute or chronic).11 
Key leukaemia subtypes include acute lymphocytic 
leukaemia (ALL), acute myeloid leukaemia (AML), 
chronic lymphocytic leukaemia (CLL) and chronic 
myeloid leukaemia (CML).11 Lymphomas are catego-
rised based on the type of lymphocyte affected, with key 
lymphoma subtypes including non-Hodgkin’s lymphomas 
(NHL) and Hodgkin’s lymphoma (HL).12

Population and outcome
In this study, we assessed the burden of disease (including 
prevalence, incidence, deaths and DALYs) of leukaemias 
and lymphomas by subtype in Australasia and Oceania 
from 2010 to 2019. In line with GBD 2019 definitions, 
Australasia was defined as Australia and New Zealand, and 
Oceania (18 countries) was defined as American Samoa, 
Cook Islands, Fiji, Guam, Kiribati, Marshall Islands, Micro-
nesia, Nauru, Niue, Northern Mariana Islands, Palau, 
Papua New Guinea, Samoa, Solomon Islands, Tokelau, 
Tonga, Tuvalu and Vanuatu.3

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting or dissemination plans 
of this research.

Statistical analysis
A descriptive analysis was performed to characterise 
the regional burden of leukaemias and lymphomas (by 
subtype). The number of prevalent and incident cases, 
deaths and DALYs were used to derive age-standardised 
rates (ASRs) (per 100 000 population) in Australasia 
and Oceania from 2010 to 2019. ASRs were calculated to 
exclude the impact of age structure on overall popula-
tion prevalence, incidence, mortality and DALYs as the 
number of cases, deaths and DALYs of cancers varies 
greatly across different age groups.1 10 The ASR per 100 
000 population is the weighted-average of age-group-
specific rates, that is,

	﻿‍
ASR =

A∑
i=1

aiwi

∑A
i=1 wi

× 100 000
‍�

(1)

where ‍ai ‍ is the age-group specific rate i and ‍wi ‍ is the 
weight of age group i of the population.10 For the purposes 
of the base-case analysis, the number of outcomes (inci-
dence, prevalence, deaths or DALYs) occurring for each 
5 year age group (<5 years to 85+), were divided by the 
number of individuals estimated in each age group for 
Australasia (or Oceania) to estimate age-group-specific 
rates for each year (‍ai ‍). This was multiplied by the 
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proportional distribution (‍wi ‍) of individuals in each age 
group to estimate the ASR.

The estimated average percentage change (EAPC) in 
ASRs was estimated to assess temporal trends in preva-
lence, incidence, mortality and DALYs of leukaemias and 
lymphomas (by subtype) over a 10 year period (2010–
2019, inclusive). EAPCs were calculated through gener-
alised linear regression modelling with a Gaussian family 
and log-link to estimate trends: y = ﻿‍α‍+ ‍β‍*x + ﻿‍ ε‍, where 
y is ln(ASR) and x is the calendar year. The EAPC was 
expressed as 100*(‍eβ‍−1).1 If the estimated β-coefficient 
and its 95% CI were both positive, it indicated an upward 
trend in ASR, whereas a negative β-coefficient and its 
95% CI indicated a downward trend in ASR.1 10 Otherwise, 
the temporal trend in outcomes was assumed to be stable. 
P-values<0.05 were considered statistically significant.

All calculations were performed using Stata V.17.0 
statistical software (Stata Corp, College Station, TX).

Sensitivity analysis
As described above, ASRs were calculated in our base-case 
analysis based on the estimated population size across 
5 year age groups for Australasia and Oceania. To allow for 
comparability between trends in Australasia and Oceania, 
a sensitivity analysis was performed by applying the world 
standard population weights to age-group-specific rates 
for key outcomes estimated in our base-case analysis.13

RESULTS
The leukaemia and lymphoma burden in terms of inci-
dence, prevalence, DALYs and deaths across Austral-
asia and Oceania and associated temporal trends are 
summarised in tables 1 and 2, respectively. Tables 3 and 4 
summarise trends in leukaemia and lymphoma burden by 
sex. Figure 1 summarises the leukaemia and lymphoma 
burden in terms of incidence, prevalence, DALYs and 
deaths across Australasia and Oceania, by age group, and 
sex in 2019, respectively. Figure 2 illustrates the trends in 
leukaemia and lymphoma burden by subtypes during the 
period 2010–2019.

Overview of disease burden
Leukaemia and lymphoma burden in Australasia
Across Australasia, the greatest contributor to incidence 
of leukaemia and lymphoma in 2019 was CLL (ASR: 5.22 
per 100 000) and NHL (ASR: 19.06 per 100 000), respec-
tively. ALL accounted for the largest share in paediatric 
leukaemia incidence, whereas CLL accounted for the 
largest share of incident cases for adult leukaemias. NHL 
(ASRs: 161.68 DALYs and 8.02 deaths per 100 000), AML 
(ASRs: 89.01 DALYs and 4.15 deaths per 100 000), followed 
by CLL, contributed to the greatest proportion in terms of 
DALYs and mortality burden in 2019. NHL was the most 
prevalent haematological cancer in 2019. Following strat-
ification of disease burden by 5 year age band and sex, the 
incidence, prevalence, DALY and mortality rates across 
5 year age groups generally increased with ascending age 

across leukaemia/lymphoma subtypes for Australasia 
(see figure 1 and online supplemental appendix B). Age-
specific incidence/prevalence and DALY rates for ALL 
and HL followed a bimodal pattern.

Leukaemia and lymphoma burden in Oceania
In Oceania, AML and ALL drove leukaemia burden (inci-
dent/prevalent/DALYs/deaths) and NHL was the key 
contributor to the incident lymphoma burden (ASR: 1.08 
per 100 000) in 2019. HL (ASR: 0.81 per 100 000) drove 
prevalent lymphoma burden. Regarding the burden of 
disease (DALYs/deaths), AML (ASRs: 49.16 DALYs and 
0.91 deaths per 100 000) and NHL (ASRs: 38.30 DALYs 
and 0.98 deaths per 100 000) were the largest contribu-
tors in 2019. Disease burden across age-groups and sexes 
for Oceania were broadly comparable with Australasia. 
That is, incident/prevalent burden, as well as DALYs/
deaths, increased with increasing age and for male sex 
(Table 1).

Temporal trends in leukaemia and lymphomas (base-case 
analysis)
Australasia
The incidence and prevalence of haematological 
malignancies across Australasia increased signifi-
cantly over a 10 year period (2010 to 2019, inclusive) 
(p<0.001). Temporal increasing trends in incident/
prevalent cases were largely driven by CLL, ALL and 
CML (EAPCs ranging from 2.16% to 2.87%) (all 
p<0.001). Notably, the EAPC and associated 95% CI 
for leukaemia and lymphoma incidence was broadly 
comparable between sexes with the exception of CML 
and HL (greater for females), and AML (greater for 
males). Regarding prevalent burden, EAPCs in males 
were found to be higher for AML, and lower for HL 
relative to females.

DALY burden (per 100 000) increased significantly 
for CLL (EAPC: 1.74%) and AML (EAPC: 1.15%) over 
time, whereas significant reductions in DALY burden 
attributed to CML (EAPC: −1.23%), HL (EAPC: 
−0.40%) and ALL (EAPC: −0.36%) were observed (all 
p<0.05). DALY burden attributed to NHL remained 
stable over time (both sexes). Male sex drove temporal 
reductions in DALYs (ALL, CML and HL), whereas 
the only significant reduction in DALY burden for 
females was for HL. Although AML and CLL DALY 
burden increased for both sexes, the EAPC estimated 
for AML was of greater magnitude for males relative 
to females (EAPCs: 1.51% vs 0.69%). Finally, mortality 
from leukaemias/lymphomas significantly increased 
over time (EAPCs ranging from 0.75% for ALL to 
2.11% for CLL), with the exception of CML and HL 
(stable). Overall, trends in mortality were compa-
rable between sexes, with the exception of greater 
increases in mortality over time for AML and NHL 
for males compared with females (EAPCs: 2.55% vs 
1.46%) (table 2).

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 N

o
vem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-084943 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2024-084943
http://bmjopen.bmj.com/


4 Ho TQA, et al. BMJ Open 2024;14:e084943. doi:10.1136/bmjopen-2024-084943

Open access�

Oceania
The increased incidence in CLL (EAPC: 1.38%) and 
NHL (EAPC: 0.92%) was balanced with significantly 
decreases in ALL (EAPC: −0.45%) and CML (EAPC: 
−0.58%) incidence. The overall stable trend in HL inci-
dence over time was a result of opposing temporal trends 
in males (decreasing with EAPC: −0.19%) and females 
(increasing with EAPC: 0.31%). The overall incidence 
of AML was stable, driven by females (stable), despite 
increasing over time for males (EAPC: 0.17%). Although 
CLL incidence increased over time for both sexes, the 
EAPC was higher for females. Significant increases in the 
prevalence of NHL (EAPC: 3.24%), CLL (EAPC: 1.99%) 
and HL (EAPC: 0.68%) were balanced with reductions 

in the prevalence of CML (EAPC: −0.76%), ALL (EAPC: 
−0.56%) and AML (EAPC: −0.21%). Although temporal 
trends for ALL, CML CLL, HL and NHL prevalence 
were in the same direction across both sexes (decreasing 
for ALL/CML and increasing for CLL/HL/NHL), the 
decline in AML prevalence was driven by females (stable 
for males). Ultimately, the overall incidence and preva-
lence of leukaemias/lymphomas across Oceania had 
remained stable over time.

In terms of disease burden, modest but statistically signif-
icant annual reductions in DALYs were observed for ALL, 
CML and HL (range in EAPCs: −0.55% for HL to −0.88% 
for CML) across both sexes, whereas the DALY burden 
attributed to CLL (EAPC: 0.92%) and NHL increased over 

Table 1  Results of ASRs and EAPCs for key outcomes across leukaemia and lymphoma subtypes in Australasia in 2010 and 
2019

Measure ASRs per 100 000 (95% CI) EAPC (%) B-Coefficient (95% CI) P value

2010 2019

Incidence 32.59 (28.70, 37.18) 36.52 (28.56, 46.37) – – –

ALL 2.38 (2.02, 3.01) 2.91 (2.24, 3.86) 2.37 0.023 (0.019, 0.027) <0.001

AML 4.07 (3.34, 4.39) 4.72 (3.67, 5.90) 1.93 0.019 (0.017, 0.021) <0.001

CLL 4.22 (3.77, 5.21) 5.22 (4.07, 6.87) 2.40 0.024 (0.022, 0.025) <0.001

CML 1.58 (1.35, 1.95) 1.82 (1.37, 2.45) 2.16 0.021 (0.013, 0.029) <0.001

HL 2.70 (2.30, 3.26) 2.79 (2.14, 3.66) 0.44 0.004 (0.003, 0.005) <0.001

NHL 17.64 (15.92, 19.38) 19.06 (15.08, 23.62) 0.95 0.009 (0.005, 0.014) <0.001

Prevalence 175.46 (150.04, 208.28) 196.64 (150.07, 256.58) – – –

ALL 17.24 (14.33, 21.87) 21.44 (16.25, 28.53) 2.57 0.025 (0.021, 0.030) <0.001

AML 4.46 (3.64, 5.11) 4.75 (3.74, 5.89) 0.90 0.009 (0.007, 0.011) <0.001

CLL 27.34 (24.51, 33.80) 33.84 (25.92, 45.03) 2.40 0.024 (0.022, 0.025) <0.001

CML 6.74 (5.45, 8.49) 8.26 (6.06, 11.42) 2.87 0.028 (0.022, 0.035) <0.001

HL 21.45 (18.19, 25.90) 22.05 (16.83, 29.28) 0.40 0.004 (0.003,0.005) <0.001

NHL 98.23 (83.92, 113.11) 106.30 (81.27, 136.44) 1.07 0.011 (0.005, 0.016) <0.001

DALYs 312.84 (281.93, 341.76) 324.03 (281.64, 366 .40) – – –

ALL 21.79 (19.98, 25.93) 21.08 (18.60, 24.78) −0.36 −0.004 (-0.005,–0.003) <0.001

AML 81.57 (68.56, 86.23) 89.01 (73.70, 97.38) 1.15 0.011 (0.009, 0.013) <0.001

CLL 24.99 (21.98, 31.00) 29 39 (25.11, 36.76) 1.74 0.017 (0.015, 0.020) <0.001

CML 12.02 (10.94, 14.49) 10.49 (9.15, 12.65) −1.23 −0.012 (-0.024, 0.000) 0.042

HL 12.77 (10.90, 15.22) 12.38 (10.44, 15.16) −0.4 −0.004 (-0.005,–0.003) <0.001

NHL 159.70 (149.57, 168.89) 161.68 (144.64, 179.31) 0.18 0.002 (-0.004, 0.007) 0.536

Deaths 13.87 (12.20, 15.21) 15.27 (12.97, 17.36) – – –

ALL 0.47 (0.42, 0.57) 0.50 (0.44, 0.60) 0.75 0.007 (0.006, 0.009) <0.001

AML 3.51 (2.87, 3.77) 4.15 (3.32, 4.65) 2.07 0.020 (0.019, 0.022) <0.001

CLL 1.40 (1.21, 1.71) 1.71 (1.43, 2.13) 2.11 0.021 (0.019, 0.023) <0.001

CML 0.55 (0.49, 0.68) 0.52 (0.44, 0.65) −0.27 −0.003 (-0.014, 0.008) 0.631

HL 0.37 (0.32, 0.44) 0.38 (0.32, 0.45) 0.05 0.000 (-0.001, 0.002) 0.399

NHL 7.57 (6.90, 8.04) 8.02 (7.03, 8 .87) 1.07 0.011 (0.005, 0.016) <0.001

ALL, acute lymphocytic leukaemia; AML, acute myeloid leukaemia; ASR, age-standardised rate; CLL, chronic lymphocytic leukaemia; CML, 
chronic myeloid leukaemia; DALY, disability-adjusted life year; EAPC, estimated annual percentage change; HL, Hodgkin lymphoma; NHL, 
non-Hodgkin's lymphoma.
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time (EAPC: 0.26%) (all p<0.001). AML DALY burden 
over time was stable, and largely driven by males (stable 
in males while decreasing in females). Finally, with the 
exception of AML, CLL and NHL, the mortality burden 
attributed to leukaemias/lymphomas declined over time 
(range in EAPCs: −0.48% for CML to −0.35% for HL). 
Between 2010 and 2019, significant declines in mortality 
burden attributed to ALL and CML, and significantly 
increased CLL mortality, were estimated across both sexes. 
However, AML mortality burden increased significantly 
for males, and remained stable over time for females. 
Furthermore, the increase in CLL mortality over time was 
greater for females relative to males. Regarding lymphoma 
subtypes and sex, the overall decline in HL mortality was 

driven by males (stable for females), while NHL mortality 
increased over time for both sexes (Table 2).

Sensitivity analysis
Results of the sensitivity analysis are presented in online 
supplemental appendix C. While broadly comparable 
with base-case estimates, discrepancies in the direction 
of the trend (decreasing, stable or increasing) over time 
were identified for 20 (42%) out of 48 estimable trends 
following application of the world standard population.

DISCUSSION
Our study is the first to report trends across a variety 
of outcomes between Australasia and Oceania over a 

Table 2  Results of ASRs and EAPCs for key outcomes across leukaemia and lymphoma subtypes in Oceania in 2010 and 
2019

Measure

ASRs per 100 000 (95% CI)

EAPC (%) B-coefficient (95% CI) P value2010 2019

Incidence 3.55 (2.65, 4.90) 3.62 (2.68, 4.96) – – –

ALL 0.55 (0.33, 0.93) 0.53 (0.33, 0.84) −0.45 −0.005 (−0.006, −0.003) <0.001

AML 1.36 (1.01, 1.88) 1.36 (0.98, 1.89) −0.02 0.000 (−0.002, 0.001) 0.816

CLL 0.03 (0.02, 0.04) 0.04 (0.03, 0.05) 1.38 0.014 (0.012, 0.016) <0.001

CML 0.32 (0.20, 0.51) 0.30 (0.19, 0.46) −0.58 −0.006 (−0.008, −0.004) <0.001

HL 0.30 (0.24, 0.39) 0.30 (0.23, 0.41) -0.05 -0.001 (-0.002, 0.001) 0.405

NHL 0.99 (0.85, 1.15) 1.08 (0.91, 1.31) 0.92 0.009 (0.008, 0.010) <0.001

Prevalence 5.97 (3.95, 9.17) 6.09 (4.05, 9.14) – – –

ALL 1.46 (0.85, 2.52) 1.39 (0.86, 2.26) −0.56 −0.006 (−0.007, −0.004) <0.001

AML 2.68 (1.81, 4.08) 2.63 (1.75, 4.00) −0.21 −0.002 (−0.004, 0.000) 0.026

CLL 0.12 (0.09, 0.16) 0.14 (0.10, 0.19) 1.99 0.020 (0.017, 0.022) <0.001

CML 0.51 (0.30, 0.85) 0.47 (0.28, 0.74) −0.76 −0.008 (−0.010, −0.005) <0.001

HL 0.75 (0.59, 0.94) 0.81 (0.60, 1.07) 0.68 0.007 (0.003, 0.011) 0.001

NHL 0.45 (0.31, 0.62) 0.64 (0.45, 0.88) 3.24 0.032 (0.021, 0.043) <0.001

DALYs 140.07 (100.83, 201.45) 137.73 (98.65, 196.41) – – –

ALL 29.25 (16.74, 51.13) 27.86 (16.96, 45.85) −0.56 −0.006 (−0.007, −0.004) <0.001

AML 49.78 (36.68, 70.38) 49.16 (35.01, 71.49) −0.12 −0.001 (−0.003, 0.000) 0.115

CLL 0.83 (0.60, 1.12) 0.91 (0.65, 1.28) 0.92 0.009 (0.008, 0.010) <0.001

CML 12.79 (7.25, 21.80) 11.82 (6.88, 18.89) −0.88 −0.009 (−0.011, −0.007) <0.001

HL 10.11 (7.85, 13.12) 9.67 (7.29, 13.07) −0.55 −0.006 (−0.007, −0.005) <0.001

NHL 37.31 (31.71, 43.90) 38.3 (31.86, 45.84) 0.26 0.003 (0.001, 0.004) <0.001

Deaths 2.77 (2.11, 3.72) 2.81 (2.10, 3.80) – – –

ALL 0.42 (0.26, 0.70) 0.41 (0.26, 0.64) −0.39 −0.004 (−0.005, −0.002) <0.001

AML 0.90 (0.68, 1.21) 0.91 (0.66, 1.27) 0.08 0.001 (−0.001, 0.002) 0.244

CLL 0.02 (0.02, 0.03) 0.03 (0.02, 0.04) 0.99 0.010 (0.009, 0.011) <0.001

CML 0.29 (0.18, 0.44) 0.28 (0.18, 0.41) −0.48 −0.005 (−0.007, −0.003) <0.001

HL 0.22 (0.17, 0.29) 0.21 (0.16, 0.28) −0.35 −0.003 (−0.004, −0.003) <0.001

NHL 0.92 (0.80, 1.05) 0.98 (0.82, 1.17) 0.65 0.007 (0.005, 0.008) <0.001

ALL, acute lymphocytic leukaemia; AML, acute myeloid leukaemia; ASR, age-standardised rate; CLL, chronic lymphocytic leukaemia; CML, 
chronic myeloid leukaemia; DALY, disability-adjusted life year; EAPC, estimated annual percentage change; HL, Hodgkin lymphoma; NHL, 
non-Hodgkin's lymphoma.
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10 year period (2010–2019, inclusive) in which consider-
able changes in clinical practice occurred for cancer.1–3 
Discrepancies in disease burden (as indicated by ASRs) 
across regions, and across age groups and sexes were 
observed. This is likely attributed to differences in age 
distribution,1 14 differences in healthcare and cancer 
surveillance/registration systems, as well as differences in 
accessing the social determinants of health between high 
sociodemographic indices (SDI) and low-SDI countries.1 2 
For example, recent advances in the treatment of NHL 
and AML have contributed to improved patient survival, 
including the development of immune-based cellular and 
antibody therapies, and small molecule inhibitors.15 16 

However, despite improved management of patients with 
leukaemias/lymphomas in Australasia, the considerable 
disease burden for both NHL and AML warrants further 
research to address unmet need. Moreover, NHL contrib-
uted the most to mortality burden in Oceania, which may 
highlight issues in the effective management of NHL 
in the region. On stratification to explore the distribu-
tion of age (5 year age group) and sex (male/female) 
burden, the observed leukaemia/lymphoma burden 
was greater for older (vs younger) persons and males (vs 
females) across both regions. This is in line with other 
studies exploring patient outcomes in AML, and has been 
attributed to differences in biological risk factors, lifestyle 

Table 3  Trends for key outcomes across leukaemia and lymphoma subtypes in Australasia in 2010 and 2019 by sex

Measure

Males Females

EAPC (%) B-coefficient (95% CI) P value EAPC (%) B-coefficient (95% CI) P value

Incidence

ALL 2.45 0.024 (0.020, 0.028) <0.001 2.29 0.023 (0.018, 0.027) <0.001

AML 2.38 0.024 (0.021, 0.026) <0.001 1.42 0.014 (0.011, 0.017) <0.001

CLL 2.48 0.025 (0.020, 0.029) <0.001 2.28 0.023 (0.016, 0.029) <0.001

CML 0.64 0.006 (−0.005, 0.018) 0.292 2.84 0.028 (0.022, 0.034) <0.001

HL 0.30 0.003 (0.002, 0.004) <0.001 0.61 0.006 (0.005, 0.007) <0.001

NHL 1.14 0.011 (0.008, 0.015) <0·001 0.70 0.007 (0.001, 0.013) 0.018

Prevalence

ALL 2.67 0.026 (0.022, 0.031) <0.001 2.46 0.024 (0.019, 0.029) <0.001

AML 1.48 0.015 (0.013, 0.017) <0.001 0.39 0.004 (0.001, 0.007) 0.006

CLL 2.40 0.024 (0.019, 0.029) <0.001 2.42 0.024 (0.017, 0.031) <0.001

CML 1.94 0.019 (0.009, 0.029) <0.001 3.07 0.030 (0.024, 0.036) <0.001

HL 0.25 0.002 (0.001, 0.004) <0.001 0.58 0.006 (0.004, 0.007) <0.001

NHL 1.23 0.012 (0.008, 0.017) <0.001 0.87 0.009 (0.002, 0.016) 0.016

DALYs

ALL −0.56 −0.006 (−0.008 to 
0.003)

<0.001 −0.08 −0.001 (−0.004, 0.002) 0.589

AML 1.51 0.015 (0.013, 0.017) <0·001 0.69 0.007 (0.005, 0.009) <0.001

CLL 1.85 0.018 (0.013, 0.023) <0.001 1.57 0.016 (0.009, 0.022) <0.001

CML −1.86 −0.019 (−0.033 to 
0.004)

0.011 −0.24 −0.002 (−0.01, 0.006) 0.552

HL −0.53 −0.005 (−0.006 to 
0.004)

<0.001 −0.23 −0.002 (−0.004 to 
0.001)

<0.001

NHL 0.34 0.003 (−0.001, 0.008) 0.165 −0.04 0.000 (−0.008, 0.007) 0.915

Deaths

ALL 0.64 0.006 (0.005, 0.008) <0.001 0.90 0.009 (0.006, 0.012) <0.001

AML 2.55 0.025 (0.023, 0.027) <0.001 1.46 0.015 (0.012, 0.017) <0.001

CLL 2.40 0.024 (0.020, 0.027) <0.001 1.66 0.016 (0.010, 0.023) <0.001

CML −0.72 −0.007 (−0.020, 0.005) 0.263 0.50 0.005 (−0.003, 0.013) 0.221

HL −0·08 −0.001 (−0.002, 0.001) 0.358 0.21 0.002 (0.001, 0.004) 0.007

NHL 0·86 0.009 (0.005, 0.012) <0.001 0.28 0.003 (−0.003, 0.009) 0.345

ALL, acute lymphocytic leukaemia; AML, acute myeloid leukaemia; ASR, age-standardised rate; CLL, chronic lymphocytic leukaemia; CML, 
chronic myeloid leukaemia; DALY, disability-adjusted life year; EAPC, estimated annual percentage change; HL, Hodgkin lymphoma; NHL, 
non-Hodgkin's lymphoma-Hodgkin lymphoma
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or environmental factors, and differences in disease treat-
ment and management.17 18 Factors including issues with 
health systems reporting, differential access to health 
services between females and males, the interaction 
between sex and age distribution and gender inequality 
have also been implicated in contributing to discrepan-
cies in disease burden between sexes across low-SDI and 
high-SDI countries.1 5 10 However, further studies are 
recommended to establish and address sex-based drivers 
of leukaemia/lymphoma burden in countries with low-
SDIs or middle-SDIs.1 5 10 19 The greater burden observed 
in adults and older age groups also highlights the need for 
age-period-cohort effect analysis to explore age-specific 
risk factors and examine the effects of age, time period 
and birth cohort on leukaemia/lymphoma incidence and 
mortality in these regions.20

The interaction between factors for differences in 
leukaemia/lymphoma burden trends between Australasia 

and Oceanian is similarly complex. First, there are consid-
erable differences in ethnic and genetic distribution 
across regions. For example, CLL is relatively rare among 
Pacific Islanders (who comprise the majority of Oceanian 
populations) compared with Caucasian or European 
peoples (Australasia).21 Second, the majority of countries 
in Oceania have limited healthcare infrastructure and 
access to healthcare specialists, as well as limited access to 
early detection and advanced medical treatments relative 
to Australasia.6 22 Moreover, although there are several 
cancer registries in Oceania, the quality and complete-
ness of registration varies.23 For example, cancer regis-
tries in Fiji have reported cases under-registration, 
gender miscoding and variations in coding causes of 
deaths. Issues regarding the completeness of data and 
validity of diagnoses have also been reported in Tonga, 
Cook Islands and Niue. In the US-affiliated islands such 
as American Samoa and Guam, there is the potential for 

Table 4  Trends for key outcomes across leukaemia and lymphoma subtypes in Oceania in 2010 and 2019 by sex

Measure

Males Females

EAPC (%) B-coefficient (95% CI) P value EAPC (%) B-coefficient (95% CI) P value

Incidence

ALL −0·37 −0·004 (−0·005, −0·003) <0·001 −0·54 −0·005 (−0·008, −0·003) <0·001

AML 0·17 0·002 (0·001, 0·003) <0·001 −0·27 −0·003 (−0·006, 0.000) 0·072

CLL 0·96 0·010 (0·008, 0·011) <0·001 1·75 0·017 (0·015, 0·019) <0·001

CML −0·61 −0·006 (−0·009, −0·003) <0·001 −0·58 −0·006 (−0·008, −0·004) <0·001

HL −0·19 −0·002 (−0·003, −0·001) 0·005 0·31 0·003 (0·002, 0·004) <0·001

NHL 0·86 0·009 (0·007, 0·010) <0·001 1·00 0·01 (0·009, 0·011) <0·001

Prevalence

ALL −0·46 −0·005 (−0·006, −0·003) <0·001 −0·66 −0·007 (−0·009, −0·004) <0·001

AML −0·04 0 (−0·001, 0·001) 0·509 −0·39 −0·004 (−0·007, −0·001) 0·01

CLL 1·54 0·015 (0·013, 0·018) <0·001 2·32 0·023 (0·020, 0·026) <0·001

CML −0·85 −0·009 (−0·011, −0·006) <0·001 −0·71 −0·007 (−0·009, −0·005) <0·001

HL 0·47 0·005 (0·001, 0·008) 0·012 1·12 0·011 (0·007, 0·016) <0·001

NHL 2·60 0·026 (0·021, 0·031) <0·001 3·73 0·037 (0·021, 0·053) <0·001

DALYs

ALL −0·49 −0·005 (−0·006, −0·004) <0·001 −0·64 −0·006 (−0·009, −0·004) <0·001

AML 0·06 0·001 (0.000, 0·001) 0·136 −0·37 −0·004 (−0·007, −0·001) 0·014

CLL 0·64 0·006 (0·005, 0·008) <0·001 1·19 0·012 (0·010, 0·013) <0·001

CML −0·95 −0·010 (−0·012, −0·007) <0·001 −0·84 −0·008 (−0·010, −0·007) <0·001

HL −0·67 −0·007 (−0·008, −0·006) <0·001 −0·20 −0·002 (−0·003, −0·001) <0·001

NHL 0·24 0·002 (0·001, 0·004) 0·001 0·29 0·003 (0·002, 0·004) <0·001

Deaths

ALL −0·32 −0·003 (−0·004, −0·002) <0·001 −0·46 −0·005 (−0·007, −0·003) <0·001

AML 0·27 0·003 (0·002, 0·004) <0·001 −0·19 −0·002 (−0·005, 0·001) 0·175

CLL 0·62 0·006 (0·005, 0·007) <0·001 1·33 0·013 (0·012, 0·015) <0·001

CML −0·48 −0·005 (−0·008, −0·002) 0·001 −0·50 −0·005 (−0·007, −0·003) <0·001

HL −0·45 −0·004 (−0·006, −0·003) <0·001 −0·06 −0·001 (−0·001, 0.000) 0·08

NHL 0·62 0·006 (0·005, 0·008) <0·001 0·70 0·007 (0·006, 0·008) <0·001

ALL, acute lymphocytic leukaemia; AML, acute myeloid leukaemia; ASR, age-standardised rate; CLL, chronic lymphocytic leukaemia; CML, chronic myeloid 
leukaemia; DALY, disability-adjusted life year; EAPC, estimated annual percentage change; HL, Hodgkin lymphoma; NHL, non-Hodgkin's lymphoma-Hodgkin 
lymphoma.
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missing cases due to historical barriers and the lack of 
resources for diagnosis and staging.6 In contrast, Austral-
asia has well-developed healthcare systems with advanced 
medical technologies, leading to earlier detection, more 
effective treatment options and improved survival rates.22 
Notably, significant reductions in the CML/HL/ALL 
DALY burden were observed, and NHL DALY burden 
remained stable over time which reflect improved 
outcomes due to changes in patient management and 
treatment across Australasia.24–27 However, overall, our 
findings highlight the need to improve prevention strat-
egies to mitigate exposure to lifestyle factors associated 
with leukaemia/lymphoma, and the efficient allocation 
of resources among vulnerable population groups for the 
treatment for leukaemias/lymphomas.28

First, while trends were comparable across both sexes; 
a greater increase in AML mortality for males was esti-
mated relative to females. As with disparate disease 
burden between sexes, disparate trends between sexes is 
consistent with existing studies exploring the leukaemia/
lymphoma burden for high-SDI countries.1 10 That is, 
differences be attributed to differences in tobacco use, 
occupational exposure to carcinogens and high body mass 

index.29 Second, the discrepancy between reductions/
stable DALY burden (ALL and NHL) against increasing 
mortality/incidence/prevalence over time may highlight 
disparate outcomes across age groups.8 24 25 30 ALL follows 
a bimodal age distribution, with incident/prevalent cases 
peaking during early childhood and later adulthood (≥50 
years), while NHL cases and the risk of mortality (ALL and 
NHL) increase with age.17 31 32 Therefore, it is likely that 
while improved disease management and treatment over 
time have reduced disease burden (DALYs) for younger 
patients, these changes may not have had an equal impact 
on reducing mortality burden among older patients.23 
This is supported by recent studies exploring ALL and 
NHL outcomes across Australasia, which found improve-
ments in the management or treatment of disease coin-
cided with greater gains in survival outcomes for younger 
relative to older patients.8 24 25 30 33 To effectively address 
the ongoing burden of leukaemias/lymphomas, further 
research should prioritise exploring trends in disease 
burden and treatment outcomes across different age 
groups, with a focus on identifying and addressing the 
factors contributing to the observed disparities among 
these groups. Although causes of most leukaemias/

Figure 1  Age-specific rates at regional level by sex in Australasia and Oceania in 2010 and 2019. This figure represents age-
specific rates (per 100 000 population) of incidence, prevalence, disability-adjsuted life years (DALYs) and deaths in Australasia 
(a, b, c, d, e, f, g, h), and in Oceania (i, j, k, l, m, n, o, p) by sex in 2010 and 2019, repsectively. ALL, acute lymphocytic 
leukaemia; AML, acute myeloid leukaemia; CLL, chronic lymphocytic leukaemia; CML, chronic myeloid leukaemia; DALY, 
disability-adjusted life year; HL, Hodgkin lymphoma; NHL, non-Hodgkin lymphoma.
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lymphomas are unknown, general cancer prevention 
strategies can target lifestyle factors, such as avoiding 
tobacco, having a healthy diet and reducing exposure to 

hazards such as radiation and toxic chemicals to reduce 
the risk of leukaemias/lymphomas.1 Finally, discrepancies 
in temporal trends were identified in sensitivity analyses 

Figure 2  Trends of disease burden based on age-standardised rates in Australasia and Oceania from 2010 to 2019. ALL, acute 
lymphocytic leukaemia; AML, acute myeloid leukaemia; CLL, chronic lymphocytic leukaemia; CML, chronic myeloid leukaemia; 
HL, Hodgkin lymphoma; NHL, non-Hodgkin lymphoma.
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using the world standard population. Notably, disease 
burden attributed to AML and NHL reduced across 
both regions in comparison with base-case estimates. 
This is likely attributed to the variation in population 
structure in each region, which differs from the standard 
population.3 13 As sex and age are associated with cancer 
outcomes, it is possible that EAPCs estimated using the 
standard population would inadequately capture the 
impact of region-specific differences in age/sex, and ulti-
mately, overestimate patient survival trends.

A key strength of our study lies in using data from 
the GBD 2019 study, which to date, provides the latest 
regional epidemiological distributions and trends of 
leukaemias and lymphomas.3 Besides, the comprehen-
sive analysis of trends across a variety of key outcomes 
facilitates an understanding of the impacts of changes 
in patient management/treatment on patient outcomes 
and potential areas of unmet need. Furthermore, disease 
burden and temporal trends in our study were estimated 
based on region-specific population, which may better 
reflect disease burden distribution and trend across 
age groups and sexes more comprehensively and accu-
rately, particularly when regional population structure is 
incomparable to the world standard population. Finally, 
restricting the analysis to two geographically similar 
regions with differing SDI, and performing a sensitivity 
analysis using the world standard population facilitates 
the comparison of trends between the two regions (base-
case), and to other regions or nations at the global level 
(sensitivity analysis).

However, several limitations to our analyses warrant 
mention. First, this study used data from GBD 2019, 
which does not include data in 2020 and 2021 (which will 
be available in the latest GBD update). As a result, it may 
not capture the most recent trends in disease burden up 
to 2021. Other limitations associated with GBD 2019 data 
have been described previously.1–4 In brief, it is likely that 
key outcomes for Oceania were underestimated, as the 
capacity to collect reliable data on haematological malig-
nancies is often lacking in low-SDI regions. However, this 
does not considerably change our findings of disparities 
in disease burden and temporal trends observed between 
Australasia and Oceania, as well as between male/female 
sex. Moreover, data variation among the included coun-
tries in both regions, such as data quality, accuracy and 
the degree of missing data, might contribute to the 
deviation in the estimates, leading to discrepancies 
between regions.1 Second, GBD data include disease 
classifications by sex and age groups, but lacks ethnicity 
data, which limits the analysis of genetic susceptibility to 
disease. Third, a direct comparison between Australasia 
and Oceania could be difficult as there are consider-
able differences in the population distribution and risk 
factors between the two regions.1–4 As such, to explore the 
potential impacts attributed to age and sex distribution, 
our analyses used both region-specific populations (base-
case) and standard population weights (sensitivity anal-
yses) to explore changes in age-standardised outcomes. 

Fourth, it was not possible to discern the impact of various 
exposures on disease outcomes using aggregate data; as 
such, trends should be interpreted with caution due to 
potential confounding.1–4 Additionally, our EAPC model 
were limited to detect constant linear trends during the 
10 year period. Future research could consider capturing 
non-linear trends during this explored period. Moreover, 
trends of leukaemia/lymphoma burden were predicted 
based on a single measure, ASR, for all age groups. This 
is likely to overlook the differences in trends between 
children/adolescents and adult population, who might 
have distinct characteristics and exposures to leukae-
mias/lymphomas. Finally, it was not possible to capture 
the impacts of the COVID-19 pandemic on leukaemia/
lymphoma burden using GBD 2019 data.2 3 34

Ultimately, our findings highlight disparities in the 
management and treatment of haematological malig-
nancies based on SDI and sex. Despite the emergence of 
novel therapies and improved treatment/management 
over time, the consistent and considerable burden of 
AML and NHL in both regions warrants further research 
to mitigate the gap attributed to socioeconomic disadvan-
tage. Further research is also recommended to explore 
factors that contribute to disparate outcomes for sex 
(male/female).

CONCLUSION
This study captures the disease burden of leukaemias/
lymphomas and its temporal trends in two closely situated 
geographic regions with different SDI. The considerable 
disparity in disease burden observed between the two 
regions suggests the need for early diagnosis and better 
management strategies tailored to each region. Further 
study is required to explore the underlying factors behind 
the epidemiological trends of different leukaemia and 
lymphoma subtypes in each region and the male predom-
inance in the majority of leukaemia and lymphoma 
burden of disease.
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Appendices 

Appendix A 

“The International Classification of Diseases (ICD) definition of leukaemias and lymphomas 

used in the GBD 2019 study has been defined previously 
1 2

. ICD codes mapped to the GBD 

cause list for leukaemia or lymphoma incidence data are as follows: AML (C92.0–C92.02, 

C92.3–C92.62, C93.0–C93.02, C94.0–C94.02, C94.2–C94.22), ALL (C91.0–C91.02), CML 

(C92.1–C92.12), CLL (C91.1–C91.12), HL (C81–C81.49, C81.7–C81.79, C81.9–C81.99, 

Z85.71–Z85.72), and NHL (C82–C85.29, C85.7–C86.6, C96–C96.9) 
1 2

. ICD codes mapped 

to the GBD cause list for leukaemia or lymphoma mortality data are as follows: AML (C92.0, 

C92.3–C92.6, C93.0, C94.0, C94.2, C94.4–C94.5), ALL (C91.0), CML (C92.1), CLL 

(C91.1), HL (C81–C81.9), and NHL (C82–C86.6, C96–C96.9) 
1 2

. 
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Appendix B 

Table B1 - Age-specific rates in Australasia and Oceania by age groups and by sex (2010) 

Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

AUSTRALASIA 

Incidence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

3·68 

3·19 

1·50 

1·93 

1·25 

0·92 

0·63 

0·58 

0·63 

0·90 

1·55 

2·46 

3·89 

5·54 

7·57 

7·25 

6·55 

6·51 

  

3·49 

3·64 

1·64 

2·49 

1·58 

0·98 

0·74 

0·64 

0·65 

0·83 

1·43 

2·28 

3·57 

5·70 

8·71 

9·05 

8·05 

7·83 

  

3·88 

2·71 

1·34 

1·33 

0·90 

0·86 

0·52 

0·54 

0·62 

0·98 

1·68 

2·63 

4·21 

5·37 

6·50 

5·71 

5·43 

5·82 

  

0·64 

0·36 

0·43 

0·94 

0·89 

0·93 

0·80 

1·01 

1·26 

1·77 

2·69 

3·96 

6·47 

10·74 

17·29 

21·47 

26·59 

34·60 

  

0·65 

0·30 

0·38 

0·94 

0·83 

0·92 

0·79 

0·94 

1·15 

1·68 

2·66 

3·98 

7·10 

12·57 

20·26 

26·59 

31·89 

41·17 

  

0·62 

0·42 

0·49 

0·94 

0·95 

0·93 

0·82 

1·07 

1·36 

1·86 

2·73 

3·95 

5·86 

8·95 

14·51 

17·06 

22·61 

31·19 

  

0·00 

0·00 

0·00 

0·00 

0·11 

0·10 

0·10 

0·17 

0·38 

1·04 

2·65 

5·46 

9·24 

13·75 

22·80 

27·79 

22·93 

35·57 

  

0·00 

0·00 

0·00 

0·00 

0·09 

0·09 

0·08 

0·25 

0·56 

1·55 

4·08 

7·88 

13·38 

18·98 

32·32 

39·45 

32·71 

49·93 

  

0·00 

0·00 

0·00 

0·00 

0·13 

0·11 

0·11 

0·10 

0·21 

0·55 

1·26 

3·11 

5·16 

8·64 

13·91 

17·74 

15·58 

28·11 

  

0·10 

0·05 

0·06 

0·12 

0·25 

0·38 

0·35 

0·53 

0·58 

0·67 

0·97 

1·41 

1·91 

2·78 

5·80 

7·75 

12·47 

20·89 

  

0·09 

0·03 

0·05 

0·10 

0·20 

0·34 

0·34 

0·45 

0·48 

0·55 

0·70 

0·90 

1·44 

2·18 

4·16 

5·91 

9·85 

17·36 

  

0·11 

0·07 

0·07 

0·15 

0·31 

0·42 

0·35 

0·61 

0·67 

0·78 

1·23 

1·90 

2·38 

3·36 

7·32 

9·33 

14·44 

22·72 

  

0·22 

0·36 

0·72 

2·66 

4·60 

4·79 

3·71 

3·01 

2·68 

2·19 

2·14 

2·34 

2·64 

3·03 

3·31 

4·04 

4·91 

7·05 

  

0·21 

0·41 

0·85 

2·49 

4·13 

4·73 

4·02 

3·60 

3·37 

2·59 

2·65 

2·90 

2·89 

3·49 

3·76 

4·31 

5·63 

8·57 

  

0·23 

0·31 

0·59 

2·83 

5·09 

4·85 

3·42 

2·45 

2·03 

1·80 

1·66 

1·79 

2·39 

2·58 

2·88 

3·81 

4·36 

6·25 

  

0·00 

1·26 

1·23 

2·47 

2·02 

2·09 

2·66 

3·78 

3·57 

6·07 

10·58 

18·17 

27·29 

46·37 

74·78 

113·53 

125·51 

168·07 

  

0·00 

1·85 

1·61 

3·06 

2·41 

2·55 

3·49 

4·80 

4·55 

8·01 

13·36 

23·93 

34·81 

59·69 

95·43 

136·31 

153·47 

211·16 

  

0·00 

0·64 

0·83 

1·85 

1·62 

1·63 

1·86 

2·80 

2·64 

4·20 

7·90 

12·60 

19·86 

33·34 

55·52 

93·89 

104·50 

145·67 

Prevalence 

<5 years 

  

30·07 

  

28·42 

  

31·82 

  

1·66 

  

1·37 

  

1·97 

  

0·00 

  

0·00 

  

0·00 

  

0·52 

  

0·40 

  

0·64 

  

1·95 

  

1·85 

  

2·05 

  

0·00 

  

0·00 

  

0·00 
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Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

24·86 

10·64 

12·97 

8·64 

6·41 

4·11 

3·93 

4·43 

6·48 

11·88 

19·16 

29·74 

42·41 

58·96 

50·48 

35·88 

28·29 

28·16 

11·41 

16·52 

10·57 

6·59 

4·67 

4·06 

4·27 

5·61 

10·19 

17·02 

27·06 

43·57 

65·83 

60·87 

44·74 

34·45 

21·38 

9·82 

9·24 

6·66 

6·22 

3·56 

3·81 

4·59 

7·31 

13·51 

21·23 

32·39 

41·28 

52·55 

41·53 

29·22 

25·08 

0·85 

0·91 

2·93 

2·26 

1·95 

1·37 

1·56 

1·74 

2·68 

4·02 

4·89 

6·79 

10·17 

14·38 

16·85 

25·62 

27·22 

0·58 

0·64 

2·48 

1·75 

1·55 

1·04 

1·17 

1·27 

2·08 

3·16 

3·87 

6·51 

10·88 

15·72 

19·34 

30·12 

29·73 

1·15 

1·19 

3·40 

2·78 

2·34 

1·70 

1·93 

2·19 

3·26 

4·85 

5·88 

7·07 

9·48 

13·12 

14·70 

22·24 

25·92 

0·00 

0·00 

0·00 

0·96 

0·86 

0·81 

1·43 

3·08 

8·48 

21·44 

44·09 

72·83 

104·63 

164·89 

186·37 

103·78 

107·51 

0·00 

0·00 

0·00 

0·80 

0·75 

0·70 

2·09 

4·46 

12·55 

32·72 

63·13 

104·29 

141·82 

229·69 

256·10 

139·63 

137·41 

0·00 

0·00 

0·00 

1·12 

0·98 

0·92 

0·81 

1·76 

4·54 

10·52 

25·66 

41·72 

68·29 

104·43 

126·25 

76·85 

91·97 

0·28 

0·31 

0·65 

1·30 

1·84 

1·59 

2·48 

2·62 

3·11 

4·55 

6·42 

8·59 

12·02 

25·72 

33·69 

52·18 

76·75 

0·14 

0·20 

0·43 

0·83 

1·30 

1·26 

1·59 

1·60 

1·95 

2·45 

2·50 

3·85 

5·29 

9·60 

14·00 

22·05 

35·62 

0·42 

0·42 

0·87 

1·79 

2·38 

1·91 

3·33 

3·58 

4·23 

6·58 

10·23 

13·27 

18·60 

40·76 

50·67 

74·81 

98·13 

3·21 

6·39 

23·51 

40·96 

42·25 

32·47 

26·15 

23·13 

18·50 

17·99 

18·72 

20·48 

21·05 

18·43 

20·50 

24·65 

29·74 

3·64 

7·48 

22·07 

36·68 

41·62 

35·09 

31·21 

29·05 

21·84 

22·05 

23·11 

22·25 

24·11 

20·60 

20·12 

26·60 

31·23 

2·75 

5·23 

25·02 

45·35 

42·87 

29·92 

21·33 

17·48 

15·28 

14·06 

14·47 

18·73 

18·06 

16·40 

20·83 

23·19 

28·97 

5·13 

4·62 

17·21 

12·50 

13·95 

18·27 

26·28 

21·29 

35·73 

66·28 

112·26 

176·67 

303·28 

480·04 

704·29 

546·69 

584·51 

9·99 

9·00 

21·49 

15·87 

17·06 

23·69 

33·18 

26·71 

47·17 

86·34 

153·67 

228·63 

387·86 

609·76 

825·50 

653·16 

728·80 

0·00 

0·00 

12·71 

9·04 

10·88 

13·03 

19·71 

16·13 

24·68 

46·89 

72·19 

125·30 

220·62 

359·01 

599·80 

466·71 

509·52 

DALYs 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

  

33·57 

41·77 

29·70 

44·58 

26·17 

18·70 

12·69 

  

34·38 

50·96 

34·46 

60·09 

36·41 

21·78 

16·50 

  

32·72 

32·08 

24·68 

28·25 

15·66 

15·67 

9·00 

  

32·33 

17·54 

20·93 

35·59 

34·85 

36·99 

32·40 

  

36·71 

16·11 

20·13 

38·33 

35·54 

40·25 

35·05 

  

27·71 

19·05 

21·78 

32·69 

34·14 

33·77 

29·84 

  

0·00 

0·00 

0·00 

0·00 

0·80 

0·71 

0·69 

  

0·00 

0·00 

0·00 

0·00 

0·78 

0·73 

0·71 

  

0·00 

0·00 

0·00 

0·00 

0·83 

0·70 

0·69 

  

2·28 

0·97 

1·35 

1·94 

4·06 

6·53 

6·29 

  

3·10 

1·08 

1·70 

2·42 

4·95 

8·72 

8·97 

  

1·41 

0·86 

0·97 

1·45 

3·14 

4·36 

3·70 

  

0·79 

1·31 

2·75 

7·98 

13·92 

18·66 

15·58 

  

0·79 

1·53 

3·45 

7·62 

13·00 

19·00 

17·69 

  

0·79 

1·07 

2·01 

8·36 

14·86 

18·33 

13·53 

  

9·81 

13·04 

12·63 

25·11 

32·22 

31·77 

38·10 

  

11·49 

19·17 

16·52 

31·09 

38·55 

38·63 

49·78 

  

8·04 

6·59 

8·52 

18·82 

25·74 

24·98 

26·81 
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 4 

Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

10·59 

9·82 

10·29 

13·20 

14·77 

16·92 

19·95 

24·34 

24·21 

23·76 

21·99 

12·98 

11·54 

11·39 

14·47 

16·26 

18·47 

22·65 

29·50 

30·78 

29·38 

26·97 

8·32 

8·19 

9·23 

11·99 

13·34 

15·39 

17·33 

19·53 

18·55 

19·53 

19·40 

38·59 

45·96 

56·19 

76·51 

103·10 

153·16 

223·90 

311·90 

323·26 

305·46 

247·01 

39·47 

46·23 

58·20 

82·43 

112·22 

177·90 

273·52 

378·56 

414·37 

378·02 

336·78 

37·75 

45·70 

54·25 

70·79 

94·27 

128·70 

175·40 

249·71 

244·72 

250·97 

200·36 

1·32 

2·81 

6·83 

15·87 

28·96 

50·95 

77·41 

128·63 

150·67 

172·03 

225·66 

2·12 

4·46 

10·99 

26·15 

45·36 

78·81 

114·56 

194·23 

225·50 

253·91 

332·13 

0·56 

1·24 

2·81 

5·92 

13·09 

23·42 

41·10 

67·42 

86·17 

110·53 

170·32 

8·50 

8·92 

8·87 

10·92 

15·02 

18·94 

25·37 

41·61 

46·15 

56·89 

69·92 

11·08 

11·41 

11·34 

12·82 

18·12 

25·61 

36·43 

58·00 

65·79 

80·97 

106·41 

6·05 

6·54 

6·49 

9·09 

12·02 

12·34 

14·56 

26·33 

29·22 

38·81 

50·95 

13·96 

13·31 

11·62 

10·92 

14·32 

16·51 

21·87 

26·91 

28·46 

26·56 

22·14 

17·13 

16·79 

14·15 

13·72 

17·88 

18·83 

25·61 

30·38 

32·00 

30·73 

28·86 

10·95 

9·99 

9·18 

8·21 

10·87 

14·22 

18·22 

23·68 

25·41 

23·43 

18·64 

50·22 

65·38 

100·43 

156·47 

236·72 

323·60 

468·61 

632·89 

781·55 

866·29 

835·96 

63·84 

83·14 

132·28 

196·83 

310·98 

412·20 

603·00 

808·40 

940·58 

1063·97 

1072·56 

37·25 

48·45 

69·66 

117·43 

164·85 

236·00 

337·26 

469·13 

644·47 

717·82 

712·99 

Deaths 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

  

0·36 

0·49 

0·38 

0·61 

0·38 

0·29 

0·22 

0·20 

0·20 

0·23 

0·33 

0·40 

0·51 

  

0·37 

0·60 

0·44 

0·82 

0·53 

0·34 

0·28 

0·24 

0·24 

0·26 

0·36 

0·45 

0·57 

  

0·35 

0·37 

0·31 

0·38 

0·23 

0·24 

0·15 

0·15 

0·17 

0·20 

0·29 

0·35 

0·44 

  

0·37 

0·21 

0·27 

0·49 

0·52 

0·60 

0·57 

0·74 

0·98 

1·33 

2·04 

3·15 

5·45 

  

0·42 

0·20 

0·26 

0·53 

0·53 

0·65 

0·62 

0·76 

0·98 

1·38 

2·20 

3·43 

6·33 

  

0·32 

0·23 

0·28 

0·45 

0·51 

0·54 

0·52 

0·73 

0·97 

1·28 

1·88 

2·87 

4·57 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·02 

0·05 

0·14 

0·37 

0·75 

1·56 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·04 

0·09 

0·23 

0·61 

1·19 

2·43 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·01 

0·02 

0·06 

0·13 

0·33 

0·70 

  

0·03 

0·01 

0·02 

0·03 

0·06 

0·10 

0·11 

0·16 

0·19 

0·21 

0·28 

0·45 

0·65 

  

0·04 

0·01 

0·02 

0·03 

0·07 

0·14 

0·16 

0·21 

0·24 

0·27 

0·34 

0·55 

0·90 

  

0·02 

0·01 

0·01 

0·02 

0·05 

0·07 

0·06 

0·11 

0·13 

0·15 

0·23 

0·34 

0·40 

  

0·01 

0·01 

0·03 

0·09 

0·17 

0·26 

0·24 

0·24 

0·25 

0·25 

0·26 

0·40 

0·53 

  

0·01 

0·02 

0·04 

0·09 

0·16 

0·26 

0·27 

0·29 

0·32 

0·30 

0·32 

0·49 

0·61 

  

0·01 

0·01 

0·02 

0·09 

0·18 

0·26 

0·21 

0·19 

0·19 

0·20 

0·19 

0·30 

0·46 

  

0·11 

0·15 

0·16 

0·33 

0·47 

0·49 

0·64 

0·92 

1·35 

2·30 

4·01 

6·88 

10·91 

  

0·13 

0·22 

0·20 

0·41 

0·56 

0·60 

0·84 

1·17 

1·71 

3·02 

5·05 

9·03 

13·88 

  

0·09 

0·08 

0·11 

0·25 

0·37 

0·39 

0·45 

0·69 

1·00 

1·60 

3·02 

4·80 

7·98 
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 5 

Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

0·69 

1·00 

1·26 

1·66 

2·24 

0·80 

1·23 

1·63 

2·08 

2·76 

0·58 

0·78 

0·95 

1·35 

1·96 

9·48 

16·14 

21·14 

25·91 

29·33 

11·59 

19·60 

27·10 

32·06 

39·43 

7·42 

12·92 

16·00 

21·29 

24·08 

2·81 

5·69 

8·36 

13·45 

25·75 

4·18 

8·63 

12·56 

19·88 

37·40 

1·46 

2·94 

4·73 

8·62 

19·69 

1·04 

2·05 

2·84 

4·45 

7·63 

1·53 

2·97 

4·24 

6·71 

12·29 

0·56 

1·20 

1·64 

2·74 

5·21 

0·85 

1·31 

1·72 

1·96 

1·98 

0·99 

1·47 

1·95 

2·26 

2·63 

0·70 

1·16 

1·52 

1·73 

1·64 

18·56 

29·99 

45·52 

67·50 

90·34 

23·81 

38·15 

54·53 

82·33 

113·20 

13·43 

22·38 

37·75 

56·36 

78·46 

OCEANIA 

Incidence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

1·18 

0·74 

0·65 

0·52 

0·34 

0·37 

0·11 

0·26 

0·14 

0·34 

0·49 

0·69 

0·38 

0·51 

0·37 

0·70 

0·20 

0·62 

  

1·31 

0·63 

0·43 

0·66 

0·38 

0·43 

0·17 

0·18 

0·18 

0·32 

0·47 

0·76 

0·55 

0·71 

0·54 

0·31 

0·24 

0·22 

  

1·03 

0·86 

0·90 

0·36 

0·30 

0·30 

0·05 

0·34 

0·09 

0·36 

0·52 

0·61 

0·19 

0·28 

0·19 

1·08 

0·17 

0·87 

  

1·42 

0·74 

0·79 

1·65 

0·98 

1·39 

0·84 

1·33 

1·17 

1·93 

1·79 

2·83 

2·84 

2·84 

2·82 

6·31 

4·52 

8·55 

  

1·62 

0·64 

0·33 

2·04 

1·37 

1·35 

1·19 

1·55 

1·66 

1·50 

1·40 

3·06 

3·61 

3·56 

3·20 

6·90 

6·56 

16·30 

  

1·20 

0·85 

1·30 

1·22 

0·56 

1·44 

0·50 

1·12 

0·65 

2·41 

2·22 

2·57 

1·96 

2·01 

2·42 

5·73 

2·84 

3·56 

  

0·00 

0·00 

0·00 

0·00 

0·02 

0·02 

0·02 

0·03 

0·03 

0·03 

0·08 

0·24 

0·24 

0·32 

0·22 

0·30 

0·34 

0·23 

  

0·00 

0·00 

0·00 

0·00 

0·02 

0·02 

0·02 

0·02 

0·02 

0·02 

0·06 

0·26 

0·28 

0·21 

0·18 

0·34 

0·54 

0·20 

  

0·00 

0·00 

0·00 

0·00 

0·03 

0·03 

0·02 

0·03 

0·04 

0·04 

0·10 

0·22 

0·20 

0·44 

0·27 

0·27 

0·17 

0·25 

  

0·19 

0·09 

0·14 

0·03 

0·11 

0·36 

0·24 

0·43 

0·12 

0·68 

0·88 

1·04 

1·63 

1·57 

2·60 

0·78 

1·79 

2·19 

  

0·26 

0·13 

0·04 

0·04 

0·17 

0·22 

0·17 

0·37 

0·15 

0·16 

0·44 

1·13 

0·55 

1·10 

1·11 

1·35 

0·52 

0·43 

  

0·10 

0·04 

0·25 

0·03 

0·04 

0·51 

0·31 

0·49 

0·07 

1·23 

1·37 

0·93 

2·87 

2·10 

4·19 

0·23 

2·84 

3·33 

  

0·02 

0·14 

0·09 

0·20 

0·35 

0·35 

0·46 

0·35 

0·36 

0·53 

0·72 

0·61 

0·93 

0·98 

1·44 

1·30 

0·88 

1·04 

  

0·02 

0·25 

0·14 

0·30 

0·35 

0·46 

0·60 

0·61 

0·59 

0·74 

1·21 

0·74 

0·93 

1·45 

1·54 

1·86 

1·03 

1·56 

  

0·02 

0·03 

0·02 

0·08 

0·35 

0·23 

0·32 

0·09 

0·11 

0·31 

0·17 

0·45 

0·94 

0·43 

1·32 

0·75 

0·76 

0·70 

  

0·00 

0·34 

0·55 

0·65 

0·49 

0·70 

0·64 

0·93 

1·23 

1·49 

2·04 

3·19 

4·10 

6·05 

8·43 

9·80 

11·67 

8·75 

  

0·00 

0·49 

0·32 

0·72 

0·62 

0·90 

0·48 

1·20 

1·29 

1·78 

2·65 

3·55 

3·96 

7·42 

9·13 

7·49 

16·54 

10·90 

  

0·00 

0·17 

0·81 

0·57 

0·35 

0·49 

0·80 

0·67 

1·17 

1·19 

1·36 

2·78 

4·27 

4·49 

7·67 

12·05 

7·63 

7·36 
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 6 

Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

Prevalence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

3·46 

2·08 

1·50 

1·85 

1·04 

0·97 

0·22 

0·49 

0·23 

0·62 

0·91 

1·19 

0·58 

0·64 

0·45 

0·72 

0·15 

0·34 

  

3·86 

1·76 

0·99 

2·36 

1·13 

1·14 

0·35 

0·34 

0·30 

0·56 

0·81 

1·29 

0·83 

0·88 

0·66 

0·27 

0·17 

0·16 

  

3·04 

2·42 

2·08 

1·29 

0·95 

0·80 

0·09 

0·64 

0·15 

0·69 

1·02 

1·09 

0·28 

0·36 

0·22 

1·17 

0·14 

0·46 

  

3·68 

1·89 

1·72 

5·18 

2·40 

3·00 

1·30 

1·89 

1·35 

2·72 

2·53 

3·15 

2·67 

2·50 

2·28 

4·82 

4·44 

6·31 

  

3·74 

1·42 

0·58 

5·90 

3·15 

2·50 

1·65 

1·91 

1·75 

1·72 

1·60 

3·00 

3·18 

3·01 

2·54 

5·11 

6·53 

11·67 

  

3·62 

2·40 

3·01 

4·38 

1·62 

3·51 

0·96 

1·88 

0·94 

3·81 

3·56 

3·32 

2·08 

1·92 

2·01 

4·53 

2·70 

2·86 

  

0·00 

0·00 

0·00 

0·00 

0·14 

0·11 

0·07 

0·12 

0·12 

0·12 

0·33 

0·96 

0·83 

0·91 

0·52 

0·53 

0·37 

0·19 

  

0·00 

0·00 

0·00 

0·00 

0·13 

0·09 

0·07 

0·09 

0·07 

0·07 

0·22 

0·99 

0·92 

0·54 

0·39 

0·56 

0·58 

0·16 

  

0·00 

0·00 

0·00 

0·00 

0·15 

0·14 

0·08 

0·15 

0·17 

0·17 

0·45 

0·94 

0·73 

1·34 

0·65 

0·50 

0·19 

0·22 

  

0·44 

0·20 

0·27 

0·09 

0·24 

0·71 

0·40 

0·66 

0·16 

1·00 

1·27 

1·43 

2·12 

1·83 

2·70 

0·71 

1·45 

1·64 

  

0·62 

0·29 

0·09 

0·10 

0·38 

0·42 

0·29 

0·57 

0·21 

0·24 

0·64 

1·55 

0·69 

1·27 

1·13 

1·23 

0·40 

0·29 

  

0·24 

0·10 

0·48 

0·08 

0·08 

1·00 

0·51 

0·75 

0·10 

1·82 

1·99 

1·31 

3·76 

2·48 

4·38 

0·20 

2·31 

2·50 

  

0·09 

0·52 

0·27 

0·91 

1·49 

1·09 

1·16 

0·72 

0·66 

1·00 

1·28 

0·85 

1·09 

0·92 

1·11 

0·90 

0·57 

0·75 

  

0·09 

0·88 

0·42 

1·33 

1·31 

1·32 

1·37 

1·23 

1·09 

1·42 

2·17 

1·08 

1·13 

1·39 

1·26 

1·34 

0·73 

1·26 

  

0·09 

0·12 

0·10 

0·46 

1·68 

0·86 

0·95 

0·21 

0·22 

0·56 

0·29 

0·60 

1·04 

0·37 

0·95 

0·47 

0·44 

0·42 

  

0·00 

0·00 

1·00 

1·22 

0·11 

0·28 

0·27 

0·62 

0·23 

0·25 

0·35 

0·49 

0·41 

0·87 

2·48 

3·98 

2·72 

1·37 

  

0·00 

0·00 

0·00 

1·13 

0·21 

0·49 

0·00 

0·81 

0·33 

0·49 

0·67 

0·75 

0·22 

1·46 

2·65 

1·72 

4·66 

1·89 

  

0·00 

0·00 

2·12 

1·31 

0·00 

0·06 

0·54 

0·43 

0·12 

0·00 

0·00 

0·20 

0·63 

0·20 

2·30 

6·19 

1·11 

1·04 

DALYs 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

  

72·64 

44·00 

39·90 

23·94 

16·30 

  

81·01 

37·52 

26·46 

30·52 

17·90 

  

63·64 

51·13 

55·03 

16·70 

14·63 

  

69·80 

34·63 

36·75 

61·11 

37·62 

  

83·78 

31·94 

16·80 

78·40 

54·42 

  

54·75 

37·60 

59·23 

42·12 

20·22 

  

0·00 

0·00 

0·00 

0·00 

0·94 

  

0·00 

0·00 

0·00 

0·00 

0·95 

  

0·00 

0·00 

0·00 

0·00 

0·93 

  

11·58 

5·41 

8·54 

1·55 

5·02 

  

16·52 

7·94 

2·73 

1·73 

8·21 

  

6·26 

2·62 

15·07 

1·35 

1·71 

  

0·98 

6·71 

3·98 

6·83 

12·03 

  

1·21 

11·90 

6·71 

10·71 

12·80 

  

0·74 

1·00 

0·90 

2·56 

11·23 

  

33·59 

10·73 

16·90 

20·14 

23·69 

  

38·44 

16·18 

9·26 

23·20 

29·93 

  

28·37 

4·73 

25·51 

16·76 

17·22 
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Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

17·45 

5·22 

12·24 

6·06 

13·10 

16·80 

21·01 

10·41 

12·24 

7·79 

12·65 

3·06 

6·46 

20·59 

8·24 

8·57 

8·13 

12·41 

16·09 

23·24 

15·05 

17·14 

11·41 

5·54 

3·61 

2·63 

14·29 

2·24 

15·93 

3·88 

13·84 

17·59 

18·46 

5·09 

6·64 

3·93 

19·57 

2·60 

8·93 

52·57 

33·17 

49·78 

42·70 

59·13 

48·79 

73·33 

67·72 

59·01 

50·31 

93·83 

51·30 

76·36 

53·46 

48·02 

60·27 

62·31 

48·82 

40·80 

82·51 

88·12 

75·55 

57·99 

104·77 

75·67 

147·75 

51·68 

18·51 

39·24 

22·07 

70·29 

57·72 

62·89 

44·30 

40·08 

42·13 

83·20 

31·08 

30·39 

0·82 

0·59 

1·00 

1·04 

0·86 

2·11 

5·71 

5·37 

6·38 

4·06 

4·84 

4·79 

2·63 

0·70 

0·60 

0·84 

0·70 

0·59 

1·62 

6·33 

6·37 

4·30 

3·39 

5·56 

7·69 

2·30 

0·94 

0·58 

1·16 

1·40 

1·16 

2·65 

5·01 

4·23 

8·77 

4·78 

4·14 

2·39 

2·84 

17·33 

11·82 

20·15 

5·23 

26·46 

30·63 

31·95 

45·07 

38·20 

55·07 

14·30 

26·85 

26·76 

10·29 

8·40 

17·30 

6·99 

6·33 

15·38 

34·79 

15·21 

26·84 

23·54 

24·69 

7·78 

5·09 

24·42 

15·20 

23·01 

3·37 

48·26 

47·66 

28·72 

79·36 

51·21 

88·64 

4·19 

42·67 

40·71 

12·89 

17·50 

13·28 

12·88 

17·06 

20·62 

16·52 

23·14 

21·76 

28·29 

21·69 

12·01 

10·23 

17·76 

23·36 

23·36 

21·33 

23·51 

34·58 

19·97 

22·62 

32·16 

29·79 

30·54 

13·45 

14·70 

8·00 

11·72 

3·16 

3·99 

10·07 

5·02 

12·59 

23·73 

9·86 

26·71 

13·09 

10·81 

7·36 

32·83 

27·14 

37·11 

52·71 

58·35 

72·76 

103·92 

120·13 

153·15 

179·60 

173·43 

185·78 

102·42 

42·47 

20·00 

47·73 

54·89 

69·26 

94·38 

115·52 

116·02 

187·54 

195·13 

135·34 

262·67 

125·73 

23·15 

34·20 

26·44 

50·42 

46·52 

48·61 

90·72 

124·85 

113·80 

163·07 

210·45 

121·95 

87·41 

Deaths 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

  

0·84 

0·53 

0·52 

0·33 

0·24 

0·28 

0·09 

0·24 

0·13 

0·31 

0·45 

  

0·93 

0·46 

0·34 

0·42 

0·27 

0·33 

0·14 

0·16 

0·17 

0·29 

0·43 

  

0·73 

0·62 

0·72 

0·23 

0·22 

0·23 

0·04 

0·31 

0·08 

0·33 

0·47 

  

0·80 

0·42 

0·48 

0·85 

0·56 

0·85 

0·58 

0·96 

0·91 

1·40 

1·30 

  

0·96 

0·39 

0·22 

1·09 

0·81 

0·86 

0·84 

1·16 

1·32 

1·16 

1·09 

  

0·63 

0·46 

0·77 

0·58 

0·30 

0·83 

0·32 

0·75 

0·47 

1·66 

1·54 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·02 

0·02 

0·02 

0·06 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·02 

0·01 

0·01 

0·04 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·02 

0·01 

0·02 

0·03 

0·03 

0·07 

  

0·13 

0·07 

0·11 

0·02 

0·07 

0·28 

0·21 

0·39 

0·11 

0·63 

0·82 

  

0·19 

0·10 

0·04 

0·02 

0·12 

0·17 

0·15 

0·33 

0·15 

0·15 

0·41 

  

0·07 

0·03 

0·20 

0·02 

0·03 

0·39 

0·27 

0·44 

0·07 

1·14 

1·27 

  

0·01 

0·08 

0·05 

0·09 

0·18 

0·21 

0·31 

0·26 

0·27 

0·40 

0·55 

  

0·01 

0·14 

0·09 

0·15 

0·19 

0·29 

0·41 

0·45 

0·45 

0·56 

0·92 

  

0·01 

0·01 

0·01 

0·04 

0·17 

0·13 

0·21 

0·06 

0·08 

0·24 

0·13 

  

0·39 

0·13 

0·22 

0·28 

0·35 

0·53 

0·48 

0·71 

1·12 

1·38 

1·94 

  

0·33 

0·06 

0·33 

0·23 

0·26 

0·37 

0·60 

0·51 

1·07 

1·10 

1·30 

  

0·45 

0·20 

0·12 

0·32 

0·45 

0·68 

0·35 

0·92 

1·17 

1·64 

2·52 
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Age 

groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

0·64 

0·37 

0·52 

0·40 

0·82 

0·26 

1·05 

0·71 

0·53 

0·72 

0·59 

0·36 

0·30 

0·31 

0·56 

0·18 

0·28 

0·20 

1·27 

0·22 

1·52 

2·24 

2·40 

2·49 

2·59 

6·07 

4·29 

8·72 

2·52 

3·13 

3·18 

2·98 

6·78 

6·33 

17·07 

1·92 

1·57 

1·69 

2·17 

5·39 

2·60 

3·34 

0·17 

0·19 

0·27 

0·21 

0·31 

0·40 

0·30 

0·19 

0·22 

0·18 

0·17 

0·36 

0·64 

0·27 

0·15 

0·15 

0·36 

0·24 

0·26 

0·20 

0·32 

0·98 

1·60 

1·61 

2·84 

0·93 

2·26 

2·97 

1·06 

0·54 

1·13 

1·21 

1·60 

0·65 

0·60 

0·88 

2·82 

2·16 

4·57 

0·27 

3·60 

4·50 

0·50 

0·82 

0·92 

1·46 

1·41 

1·01 

1·19 

0·61 

0·80 

1·35 

1·53 

1·98 

1·13 

1·66 

0·38 

0·84 

0·42 

1·38 

0·85 

0·91 

0·88 

3·17 

4·26 

6·46 

9·25 

11·25 

15·68 

12·11 

2·77 

4·43 

4·81 

8·41 

13·67 

10·31 

10·23 

3·52 

4·12 

7·91 

10·03 

8·76 

22·15 

15·03 

 

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; CLL = chronic lymphocytic leukaemia; CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; HL = Hodgkin lymphoma; NHL = non-Hodgkin 

lymphoma  
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Table B2 - Age-specific rates in Australasia and Oceania in 2019 by age groups and by sex 

Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

AUSTRALASIA 

Incidence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

3·41 

3·34 

1·59 

1·74 

1·26 

1·02 

0·71 

0·73 

0·74 

1·15 

1·90 

3·15 

5·14 

7·18 

8·86 

8·54 

7·57 

7·24 

  

3·42 

3·98 

1·75 

2·15 

1·56 

1·08 

0·79 

0·77 

0·70 

1·01 

1·64 

2·75 

4·80 

7·47 

10·29 

10·31 

9·62 

8·79 

  

3·40 

2·66 

1·43 

1·31 

0·95 

0·96 

0·63 

0·70 

0·79 

1·29 

2·15 

3·53 

5·45 

6·91 

7·52 

6·96 

5·89 

6·27 

  

0·49 

0·32 

0·39 

0·73 

0·77 

0·84 

0·74 

0·90 

1·16 

1·65 

2·74 

3·87 

6·42 

10·43 

17·73 

24·48 

28·81 

39·29 

  

0·52 

0·30 

0·35 

0·73 

0·77 

0·90 

0·71 

0·81 

1·04 

1·53 

2·65 

3·78 

7·27 

12·24 

21·37 

30·33 

36·06 

47·14 

  

0·46 

0·35 

0·42 

0·74 

0·78 

0·79 

0·77 

1·00 

1·28 

1·77 

2·82 

3·96 

5·62 

8·74 

14·32 

19·21 

22·89 

34·42 

  

0·00 

0·00 

0·00 

0·00 

0·11 

0·10 

0·10 

0·19 

0·41 

1·13 

2·68 

5·66 

9·58 

14·40 

22·50 

31·40 

26·29 

41·49 

  

0·00 

0·00 

0·00 

0·00 

0·10 

0·09 

0·08 

0·27 

0·58 

1·67 

3·94 

7·64 

13·73 

19·77 

31·04 

42·78 

36·47 

55·39 

  

0·00 

0·00 

0·00 

0·00 

0·12 

0·11 

0·11 

0·11 

0·24 

0·62 

1·48 

3·78 

5·68 

9·36 

14·47 

21·16 

17·98 

32·88 

  

0·08 

0·05 

0·06 

0·10 

0·22 

0·35 

0·33 

0·51 

0·55 

0·63 

0·88 

1·42 

1·83 

2·63 

5·00 

8·06 

13·42 

25·02 

  

0·08 

0·03 

0·05 

0·07 

0·17 

0·31 

0·30 

0·39 

0·40 

0·48 

0·57 

0·72 

1·13 

1·59 

2·88 

5·16 

9·24 

17·88 

  

0·08 

0·07 

0·08 

0·13 

0·27 

0·39 

0·37 

0·62 

0·69 

0·77 

1·18 

2·08 

2·49 

3·60 

6·98 

10·67 

16·83 

29·44 

  

0·23 

0·34 

0·69 

2·43 

4·55 

4·90 

3·78 

3·03 

2·78 

2·26 

2·19 

2·39 

2·75 

2·95 

3·16 

4·08 

5·17 

7·92 

  

0·21 

0·35 

0·82 

2·06 

4·11 

4·79 

3·94 

3·57 

3·46 

2·62 

2·69 

2·98 

3·06 

3·30 

3·44 

4·27 

5·86 

9·45 

  

0·24 

0·32 

0·56 

2·82 

4·99 

5·00 

3·62 

2·52 

2·12 

1·92 

1·71 

1·82 

2·45 

2·63 

2·89 

3·91 

4·62 

6·97 

  

0·00 

0·97 

1·02 

1·92 

1·49 

1·93 

2·51 

3·58 

3·44 

5·55 

9·66 

16·45 

26·27 

42·41 

67·82 

108·54 

122·55 

176·74 

  

0·00 

1·45 

1·33 

2·39 

1·90 

2·54 

3·23 

4·65 

4·48 

7·13 

12·13 

21·25 

34·77 

54·14 

86·44 

131·59 

148·57 

215·23 

  

0·00 

0·47 

0·70 

1·41 

1·08 

1·34 

1·81 

2·53 

2·44 

4·04 

7·31 

11·89 

18·29 

31·43 

50·32 

87·78 

101·32 

152·88 

Prevalence 

<5 years 

5-9 years 

  

28·18 

26·60 

  

28·22 

31·56 

  

28·13 

21·38 

  

1·18 

0·78 

  

1·02 

0·60 

  

1·36 

0·96 

  

0·00 

0·00 

  

0·00 

0·00 

  

0·00 

0·00 

  

0·43 

0·29 

  

0·36 

0·15 

  

0·50 

0·44 

  

2·01 

2·98 

  

1·91 

3·12 

  

2·12 

2·84 

  

0·00 

0·00 

  

0·00 

0·00 

  

0·00 

0·00 
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Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

11·66 

12·25 

9·10 

7·38 

4·84 

5·16 

5·46 

8·56 

14·93 

24·96 

39·62 

55·54 

69·60 

59·89 

42·02 

30·93 

12·58 

15·12 

10·95 

7·61 

5·27 

5·22 

4·87 

7·15 

12·12 

20·99 

36·89 

57·82 

78·51 

69·96 

54·42 

38·08 

10·68 

9·24 

7·20 

7·17 

4·44 

5·11 

6·02 

9·90 

17·60 

28·72 

42·19 

53·41 

61·24 

50·81 

31·90 

26·50 

0·75 

2·23 

1·85 

1·68 

1·18 

1·29 

1·47 

2·31 

3·81 

4·73 

6·63 

9·62 

14·64 

19·02 

27·69 

30·38 

0·54 

1·89 

1·50 

1·43 

0·88 

0·90 

1·04 

1·67 

2·85 

3·69 

6·46 

10·15 

16·52 

22·01 

33·99 

34·02 

0·97 

2·60 

2·21 

1·91 

1·47 

1·67 

1·87 

2·91 

4·71 

5·72 

6·80 

9·12 

12·88 

16·33 

22·55 

28·12 

0·00 

0·00 

0·94 

0·86 

0·83 

1·59 

3·31 

9·30 

21·81 

45·98 

75·96 

110·60 

164·84 

214·12 

124·12 

126·15 

0·00 

0·00 

0·85 

0·78 

0·70 

2·26 

4·65 

13·62 

31·76 

61·47 

107·63 

149·02 

223·50 

282·82 

163·07 

154·80 

0·00 

0·00 

1·04 

0·95 

0·96 

0·94 

2·02 

5·20 

12·35 

31·28 

46·21 

74·65 

109·76 

152·26 

92·34 

108·40 

0·32 

0·55 

1·19 

1·78 

1·64 

2·53 

2·69 

3·13 

4·43 

7·08 

9·10 

12·87 

24·59 

38·46 

60·31 

95·23 

0·19 

0·35 

0·77 

1·28 

1·18 

1·52 

1·49 

1·84 

2·20 

2·28 

3·45 

4·51 

7·93 

14·32 

23·98 

41·63 

0·46 

0·76 

1·63 

2·28 

2·08 

3·52 

3·85 

4·34 

6·55 

11·63 

14·41 

20·69 

40·24 

60·20 

89·96 

128·46 

6·14 

21·58 

40·53 

43·29 

33·17 

26·46 

24·11 

19·32 

18·48 

19·31 

21·62 

20·99 

18·62 

22·45 

28·12 

33·91 

7·20 

18·33 

36·58 

42·20 

34·55 

31·06 

29·98 

22·37 

22·53 

23·97 

23·89 

23·26 

19·86 

22·68 

30·14 

35·65 

5·02 

24·98 

44·59 

44·36 

31·84 

21·99 

18·44 

16·42 

14·63 

14·90 

19·49 

18·86 

17·45 

22·24 

26·48 

32·84 

0·00 

9·01 

6·44 

9·22 

17·29 

25·19 

20·56 

33·54 

57·00 

103·35 

172·89 

282·65 

447·32 

691·00 

560·72 

620·56 

0·00 

17·19 

12·69 

16·56 

22·21 

32·21 

26·52 

42·47 

70·32 

139·06 

231·60 

357·97 

566·06 

821·62 

665·53 

753·81 

0·00 

0·43 

0·00 

1·99 

12·58 

18·36 

14·82 

25·07 

44·32 

69·49 

117·75 

212·18 

335·79 

573·39 

475·20 

537·97 

DALYs 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

  

26·87 

37·00 

28·97 

36·05 

23·51 

18·38 

12·86 

11·82 

  

28·83 

46·31 

33·68 

45·15 

31·94 

21·55 

15·84 

13·86 

  

24·80 

27·21 

24·01 

26·51 

14·82 

15·25 

10·01 

9·85 

  

26·12 

15·79 

19·49 

28·09 

31·04 

34·34 

30·41 

35·36 

  

30·77 

15·74 

19·50 

30·08 

33·65 

40·03 

32·27 

34·92 

  

21·22 

15·85 

19·49 

26·00 

28·35 

28·74 

28·63 

35·78 

  

0·00 

0·00 

0·00 

0·00 

0·76 

0·68 

0·66 

1·37 

  

0·00 

0·00 

0·00 

0·00 

0·77 

0·72 

0·67 

2·15 

  

0·00 

0·00 

0·00 

0·00 

0·75 

0·64 

0·66 

0·60 

  

1·63 

0·83 

1·08 

1·31 

3·06 

5·14 

4·96 

6·86 

  

2·34 

0·89 

1·33 

1·58 

3·83 

6·96 

6·82 

8·74 

  

0·88 

0·76 

0·81 

1·03 

2·26 

3·34 

3·18 

5·04 

  

0·76 

1·16 

2·37 

6·75 

12·74 

17·48 

14·22 

12·68 

  

0·77 

1·28 

2·93 

5·90 

11·97 

17·98 

15·77 

15·45 

  

0·75 

1·03 

1·78 

7·65 

13·54 

16·99 

12·74 

9·99 

  

7·22 

9·94 

10·21 

18·97 

23·07 

28·49 

34·80 

46·07 

  

9·14 

14·92 

13·34 

23·74 

29·63 

37·48 

45·01 

60·10 

  

5·19 

4·70 

6·90 

13·96 

16·31 

19·66 

25·01 

32·43 
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Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

10·03 

11·33 

13·79 

16·47 

19·48 

23·22 

26·37 

27·39 

26·80 

24·19 

10·85 

12·07 

14·55 

17·17 

21·18 

26·09 

31·64 

33·23 

34·20 

29·81 

9·23 

10·62 

13·07 

15·80 

17·88 

20·53 

21·41 

22·12 

20·76 

20·71 

43·59 

53·23 

78·87 

100·63 

152·58 

219·54 

321·35 

370·48 

333·08 

267·36 

43·25 

54·28 

84·07 

106·91 

184·02 

270·80 

401·70 

475·03 

430·72 

366·38 

43·92 

52·23 

73·93 

94·68 

123·06 

171·58 

245·89 

276·34 

253·40 

205·98 

2·81 

6·92 

14·91 

27·89 

49·79 

76·22 

120·42 

163·00 

190·92 

253·23 

4·36 

11·10 

23·87 

41·71 

77·19 

113·23 

178·24 

234·27 

274·71 

355·58 

1·31 

2·95 

6·38 

14·79 

24·06 

41·58 

66·12 

98·82 

122·54 

189·78 

6·95 

6·88 

8·18 

11·89 

14·28 

18·23 

28·22 

39·59 

51·62 

70·86 

8·52 

8·61 

9·20 

12·96 

18·02 

23·92 

35·48 

51·78 

68·15 

96·23 

5·43 

5·24 

7·22 

10·88 

10·77 

12·91 

21·40 

28·63 

38·13 

55·14 

12·56 

10·79 

10·30 

13·74 

16·02 

20·21 

24·19 

26·66 

25·87 

21·95 

15·85 

12·83 

12·93 

17·39 

18·61 

23·11 

26·31 

28·68 

29·58 

28·24 

9·38 

8·86 

7·80 

10·28 

13·59 

17·49 

22·20 

24·84 

22·85 

18·05 

60·79 

88·79 

138·78 

208·42 

303·09 

417·20 

558·49 

728·74 

826·89 

838·42 

79·45 

114·51 

174·67 

269·62 

402·15 

534·39 

714·78 

888·41 

1009·26 

1046·68 

42·78 

64·39 

104·62 

150·37 

210·04 

307·54 

411·71 

584·96 

678·08 

709·32 

Deaths 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

  

0·28 

0·43 

0·37 

0·49 

0·34 

0·29 

0·22 

0·22 

0·20 

0·25 

0·34 

0·44 

0·57 

0·78 

  

0·31 

0·54 

0·43 

0·61 

0·46 

0·34 

0·27 

0·26 

0·22 

0·27 

0·36 

0·47 

0·64 

0·90 

  

0·26 

0·31 

0·30 

0·36 

0·21 

0·24 

0·17 

0·18 

0·19 

0·23 

0·31 

0·41 

0·50 

0·67 

  

0·30 

0·19 

0·25 

0·39 

0·46 

0·55 

0·53 

0·68 

0·93 

1·26 

2·10 

3·07 

5·43 

9·30 

  

0·35 

0·19 

0·25 

0·42 

0·50 

0·65 

0·57 

0·67 

0·92 

1·29 

2·25 

3·27 

6·55 

11·47 

  

0·24 

0·19 

0·25 

0·36 

0·42 

0·46 

0·50 

0·69 

0·93 

1·24 

1·97 

2·88 

4·37 

7·26 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·02 

0·05 

0·15 

0·34 

0·72 

1·50 

2·74 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·04 

0·08 

0·23 

0·56 

1·09 

2·35 

4·11 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·01 

0·01 

0·01 

0·02 

0·06 

0·14 

0·37 

0·71 

1·45 

  

0·02 

0·01 

0·01 

0·02 

0·04 

0·08 

0·09 

0·13 

0·14 

0·16 

0·21 

0·35 

0·49 

0·73 

  

0·03 

0·01 

0·02 

0·02 

0·06 

0·11 

0·12 

0·17 

0·18 

0·20 

0·24 

0·39 

0·63 

1·00 

  

0·01 

0·01 

0·01 

0·01 

0·03 

0·05 

0·05 

0·09 

0·11 

0·12 

0·18 

0·31 

0·35 

0·48 

  

0·01 

0·01 

0·03 

0·08 

0·15 

0·24 

0·21 

0·21 

0·23 

0·23 

0·24 

0·38 

0·51 

0·78 

  

0·01 

0·01 

0·03 

0·07 

0·15 

0·25 

0·24 

0·26 

0·30 

0·27 

0·30 

0·48 

0·59 

0·89 

  

0·01 

0·01 

0·02 

0·09 

0·16 

0·23 

0·19 

0·17 

0·18 

0·19 

0·18 

0·28 

0·43 

0·67 

  

0·08 

0·11 

0·13 

0·25 

0·33 

0·44 

0·59 

0·84 

1·25 

2·03 

3·55 

6·05 

10·19 

16·47 

  

0·11 

0·17 

0·16 

0·31 

0·43 

0·58 

0·76 

1·10 

1·64 

2·61 

4·46 

7·81 

13·50 

21·03 

  

0·06 

0·05 

0·08 

0·18 

0·24 

0·31 

0·42 

0·60 

0·88 

1·47 

2·68 

4·37 

7·08 

12·20 
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Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

70-74 years 

75-79 years 

80-84 years 

85+ years 

1·06 

1·43 

1·86 

2·52 

1·30 

1·77 

2·41 

3·13 

0·84 

1·12 

1·42 

2·14 

16·64 

24·27 

28·28 

32·43 

20·80 

31·13 

36·59 

43·74 

12·73 

18·08 

21·51 

25·42 

5·27 

8·93 

14·82 

29·48 

7·84 

12·88 

21·39 

40·86 

2·86 

5·38 

9·46 

22·42 

1·36 

2·39 

3·94 

7·80 

1·81 

3·31 

5·61 

11·30 

0·94 

1·55 

2·58 

5·64 

1·17 

1·59 

1·86 

1·91 

1·27 

1·72 

2·13 

2·49 

1·07 

1·47 

1·64 

1·54 

26·36 

42·20 

64·02 

92·20 

33·61 

51·22 

77·68 

112·39 

19·55 

34·09 

52·88 

79·68 

OCEANIA 

Incidence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

1·06 

0·73 

0·68 

0·54 

0·36 

0·34 

0·11 

0·26 

0·13 

0·32 

0·46 

0·66 

0·38 

0·51 

0·37 

0·68 

0·22 

0·70 

  

1·19 

0·64 

0·45 

0·68 

0·41 

0·40 

0·17 

0·18 

0·18 

0·29 

0·45 

0·72 

0·54 

0·70 

0·54 

0·31 

0·26 

0·24 

  

0·92 

0·83 

0·93 

0·38 

0·30 

0·29 

0·04 

0·33 

0·08 

0·35 

0·48 

0·58 

0·19 

0·29 

0·19 

1·04 

0·18 

1·02 

  

1·36 

0·74 

0·79 

1·71 

1·02 

1·34 

0·82 

1·33 

1·10 

1·78 

1·67 

2·75 

2·79 

2·77 

2·72 

6·12 

4·97 

9·71 

  

1·55 

0·67 

0·34 

2·12 

1·46 

1·34 

1·18 

1·58 

1·62 

1·40 

1·36 

3·02 

3·56 

3·48 

3·14 

6·85 

7·20 

18·32 

  

1·16 

0·81 

1·28 

1·26 

0·56 

1·34 

0·47 

1·08 

0·58 

2·19 

2·01 

2·46 

1·91 

1·96 

2·28 

5·41 

3·01 

3·70 

  

0·00 

0·00 

0·00 

0·00 

0·03 

0·02 

0·02 

0·03 

0·03 

0·03 

0·08 

0·24 

0·25 

0·34 

0·23 

0·31 

0·38 

0·26 

  

0·00 

0·00 

0·00 

0·00 

0·03 

0·02 

0·02 

0·02 

0·02 

0·02 

0·06 

0·24 

0·27 

0·21 

0·18 

0·34 

0·61 

0·23 

  

0·00 

0·00 

0·00 

0·00 

0·03 

0·03 

0·02 

0·04 

0·04 

0·04 

0·11 

0·24 

0·22 

0·49 

0·28 

0·27 

0·18 

0·28 

  

0·15 

0·08 

0·13 

0·03 

0·10 

0·31 

0·21 

0·39 

0·10 

0·60 

0·79 

0·94 

1·49 

1·46 

2·36 

0·73 

1·67 

1·98 

  

0·20 

0·12 

0·04 

0·04 

0·17 

0·19 

0·16 

0·34 

0·14 

0·15 

0·40 

1·00 

0·52 

1·00 

1·00 

1·24 

0·52 

0·43 

  

0·08 

0·04 

0·22 

0·03 

0·03 

0·43 

0·27 

0·43 

0·06 

1·08 

1·21 

0·87 

2·60 

1·99 

3·80 

0·22 

2·69 

3·07 

  

0·02 

0·13 

0·08 

0·21 

0·37 

0·33 

0·44 

0·33 

0·34 

0·50 

0·66 

0·57 

0·90 

0·93 

1·35 

1·21 

0·85 

1·06 

  

0·02 

0·23 

0·14 

0·30 

0·36 

0·44 

0·57 

0·58 

0·56 

0·70 

1·12 

0·71 

0·89 

1·39 

1·46 

1·74 

1·00 

1·60 

  

0·02 

0·03 

0·03 

0·10 

0·37 

0·23 

0·32 

0·09 

0·11 

0·29 

0·16 

0·42 

0·90 

0·41 

1·22 

0·70 

0·72 

0·69 

  

0·00 

0·34 

0·62 

0·75 

0·55 

0·73 

0·64 

0·96 

1·20 

1·47 

2·01 

3·25 

4·28 

6·33 

8·37 

10·14 

13·29 

10·92 

  

0·00 

0·49 

0·35 

0·81 

0·69 

0·95 

0·49 

1·24 

1·26 

1·71 

2·58 

3·61 

4·09 

7·77 

9·13 

7·64 

18·01 

13·30 

  

0·00 

0·18 

0·92 

0·68 

0·40 

0·51 

0·79 

0·69 

1·14 

1·22 

1·38 

2·84 

4·50 

4·67 

7·57 

12·60 

9·12 

9·26 
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Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

Prevalence 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

  

3·12 

2·06 

1·57 

1·91 

1·10 

0·92 

0·21 

0·47 

0·21 

0·57 

0·84 

1·15 

0·58 

0·66 

0·46 

0·70 

0·16 

0·39 

  

3·51 

1·79 

1·04 

2·41 

1·24 

1·07 

0·34 

0·34 

0·29 

0·51 

0·77 

1·25 

0·83 

0·90 

0·67 

0·28 

0·18 

0·17 

  

2·71 

2·35 

2·16 

1·35 

0·96 

0·77 

0·09 

0·61 

0·14 

0·63 

0·92 

1·03 

0·31 

0·39 

0·23 

1·13 

0·15 

0·53 

  

3·52 

1·87 

1·72 

5·36 

2·50 

2·87 

1·26 

1·88 

1·27 

2·51 

2·35 

3·06 

2·63 

2·45 

2·20 

4·70 

4·93 

7·14 

  

3·56 

1·47 

0·60 

6·13 

3·35 

2·48 

1·62 

1·93 

1·70 

1·61 

1·55 

2·97 

3·14 

2·95 

2·49 

5·09 

7·23 

13·07 

  

3·48 

2·30 

2·95 

4·52 

1·59 

3·27 

0·89 

1·83 

0·84 

3·46 

3·22 

3·17 

2·04 

1·89 

1·90 

4·31 

2·89 

3·00 

  

0·00 

0·00 

0·00 

0·00 

0·16 

0·12 

0·08 

0·13 

0·12 

0·13 

0·36 

1·03 

0·91 

1·06 

0·55 

0·56 

0·44 

0·23 

  

0·00 

0·00 

0·00 

0·00 

0·15 

0·10 

0·07 

0·10 

0·07 

0·07 

0·22 

0·99 

0·94 

0·58 

0·40 

0·57 

0·69 

0·19 

  

0·00 

0·00 

0·00 

0·00 

0·17 

0·15 

0·09 

0·17 

0·18 

0·19 

0·51 

1·07 

0·88 

1·62 

0·71 

0·54 

0·21 

0·26 

  

0·34 

0·18 

0·25 

0·09 

0·23 

0·62 

0·35 

0·60 

0·14 

0·89 

1·14 

1·31 

1·95 

1·72 

2·47 

0·66 

1·36 

1·49 

  

0·48 

0·26 

0·08 

0·09 

0·38 

0·37 

0·26 

0·53 

0·20 

0·23 

0·58 

1·39 

0·65 

1·16 

1·02 

1·14 

0·40 

0·29 

  

0·19 

0·09 

0·44 

0·08 

0·07 

0·86 

0·45 

0·67 

0·09 

1·59 

1·75 

1·22 

3·43 

2·37 

4·00 

0·19 

2·21 

2·33 

  

0·09 

0·53 

0·30 

1·02 

1·70 

1·15 

1·23 

0·75 

0·66 

0·99 

1·27 

0·88 

1·14 

0·95 

1·07 

0·87 

0·58 

0·86 

  

0·08 

0·89 

0·46 

1·44 

1·47 

1·37 

1·44 

1·27 

1·10 

1·40 

2·15 

1·12 

1·19 

1·45 

1·23 

1·30 

0·75 

1·45 

  

0·10 

0·14 

0·13 

0·56 

1·94 

0·92 

1·03 

0·22 

0·22 

0·56 

0·29 

0·60 

1·08 

0·37 

0·90 

0·45 

0·44 

0·46 

  

0·00 

0·00 

1·60 

1·65 

0·11 

0·34 

0·60 

1·17 

0·13 

0·19 

0·33 

0·63 

0·95 

1·84 

2·61 

4·47 

3·28 

2·50 

  

0·00 

0·00 

0·00 

1·41 

0·21 

0·57 

0·19 

1·51 

0·21 

0·36 

0·64 

0·97 

0·63 

2·30 

2·70 

1·88 

5·43 

3·02 

  

0·00 

0·00 

3·37 

1·91 

0·00 

0·12 

1·01 

0·83 

0·06 

0·00 

0·00 

0·23 

1·31 

1·30 

2·50 

7·02 

1·38 

2·14 

DALYs 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

  

65·28 

43·79 

41·60 

24·75 

17·23 

  

73·52 

38·18 

27·66 

31·22 

19·67 

  

56·44 

49·90 

57·05 

17·59 

14·61 

  

66·76 

34·72 

36·87 

63·59 

39·69 

  

80·06 

33·57 

17·57 

81·75 

58·14 

  

52·47 

35·97 

58·25 

43·48 

19·98 

  

0·00 

0·00 

0·00 

0·00 

1·04 

  

0·00 

0·00 

0·00 

0·00 

1·09 

  

0·00 

0·00 

0·00 

0·00 

0·99 

  

9·03 

4·77 

7·83 

1·60 

4·90 

  

12·71 

6·99 

2·60 

1·73 

8·02 

  

5·07 

2·34 

13·63 

1·45 

1·56 

  

0·88 

5·88 

3·74 

6·78 

11·94 

  

1·02 

10·34 

6·24 

10·43 

12·83 

  

0·73 

1·02 

0·97 

2·74 

10·99 

  

28·87 

10·18 

17·67 

21·83 

25·15 

  

33·79 

15·28 

9·37 

24·51 

31·77 

  

23·60 

4·63 

26·87 

18·86 

18·06 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2024-084943:e084943. 14 2024;BMJ Open, et al. Ho TQA



 14 

Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

16·52 

5·10 

12·07 

5·84 

12·36 

15·77 

19·96 

10·25 

12·15 

7·79 

12·22 

3·21 

7·28 

19·25 

8·07 

8·55 

8·00 

11·30 

15·29 

22·03 

14·68 

16·79 

11·37 

5·55 

3·86 

2·83 

13·76 

2·18 

15·58 

3·65 

13·49 

16·29 

17·61 

5·22 

6·81 

4·02 

18·81 

2·63 

10·39 

51·00 

32·35 

49·73 

40·47 

54·55 

45·61 

71·28 

66·33 

57·68 

48·49 

91·08 

56·40 

86·54 

53·51 

47·75 

61·66 

60·93 

45·69 

39·61 

81·06 

86·80 

73·91 

56·93 

103·88 

82·90 

165·84 

48·47 

17·19 

37·83 

19·74 

63·95 

52·19 

60·22 

43·11 

38·99 

39·62 

78·46 

33·03 

31·16 

0·85 

0·60 

1·03 

1·02 

0·87 

2·08 

5·45 

5·29 

6·61 

4·05 

4·79 

5·42 

2·90 

0·72 

0·61 

0·87 

0·70 

0·58 

1·51 

5·66 

5·90 

4·24 

3·28 

5·41 

8·67 

2·58 

0·97 

0·60 

1·19 

1·34 

1·18 

2·70 

5·22 

4·59 

9·34 

4·86 

4·18 

2·55 

3·12 

15·11 

10·46 

18·23 

4·68 

23·67 

27·37 

29·00 

41·20 

35·49 

50·08 

13·25 

25·08 

24·07 

9·22 

7·64 

16·04 

6·50 

6·01 

14·08 

31·00 

14·37 

24·41 

21·15 

22·69 

7·78 

5·04 

21·06 

13·23 

20·42 

2·84 

42·41 

41·95 

26·75 

71·64 

48·26 

80·47 

3·95 

40·34 

37·36 

12·01 

16·19 

12·21 

11·81 

15·57 

18·55 

15·13 

21·63 

20·32 

26·21 

19·95 

11·28 

9·75 

16·41 

21·34 

21·47 

19·81 

21·49 

31·26 

18·33 

21·18 

30·04 

27·82 

28·00 

12·73 

14·00 

7·58 

11·12 

2·98 

3·71 

9·28 

4·59 

11·50 

22·15 

9·12 

24·52 

12·00 

10·00 

6·78 

32·18 

25·93 

36·30 

51·69 

57·90 

71·52 

105·11 

124·00 

156·91 

176·00 

174·11 

209·09 

122·12 

42·06 

19·41 

46·92 

54·13 

67·17 

91·71 

116·15 

118·70 

192·39 

192·72 

135·20 

284·14 

146·93 

22·19 

32·36 

25·70 

49·21 

48·07 

49·36 

92·61 

130·01 

116·06 

158·45 

212·49 

142·90 

104·80 

Deaths 

<5 years 

5-9 years 

10-14 years 

15-19 years 

20-24 years 

25-29 years 

30-34 years 

35-39 years 

40-44 years 

45-49 years 

50-54 years 

  

0·75 

0·53 

0·54 

0·34 

0·26 

0·27 

0·09 

0·23 

0·12 

0·29 

0·42 

  

0·85 

0·46 

0·36 

0·43 

0·29 

0·31 

0·14 

0·16 

0·17 

0·27 

0·41 

  

0·65 

0·61 

0·74 

0·24 

0·22 

0·22 

0·04 

0·30 

0·08 

0·32 

0·43 

  

0·77 

0·42 

0·48 

0·88 

0·59 

0·82 

0·57 

0·96 

0·86 

1·29 

1·22 

  

0·92 

0·41 

0·23 

1·14 

0·87 

0·86 

0·84 

1·19 

1·29 

1·08 

1·06 

  

0·60 

0·44 

0·76 

0·60 

0·30 

0·78 

0·30 

0·73 

0·42 

1·51 

1·39 

  

0·00 

0·00 

0·00 

0·00 

0·02 

0·01 

0·01 

0·02 

0·02 

0·02 

0·05 

  

0·00 

0·00 

0·00 

0·00 

0·02 

0·01 

0·01 

0·02 

0·01 

0·01 

0·04 

  

0·00 

0·00 

0·00 

0·00 

0·01 

0·02 

0·01 

0·02 

0·03 

0·03 

0·07 

  

0·10 

0·06 

0·10 

0·02 

0·07 

0·24 

0·18 

0·35 

0·10 

0·56 

0·73 

  

0·15 

0·09 

0·03 

0·02 

0·12 

0·15 

0·13 

0·31 

0·14 

0·14 

0·38 

  

0·06 

0·03 

0·18 

0·02 

0·02 

0·34 

0·23 

0·39 

0·06 

1·00 

1·12 

  

0·01 

0·07 

0·05 

0·09 

0·18 

0·19 

0·28 

0·23 

0·25 

0·37 

0·49 

  

0·01 

0·13 

0·08 

0·14 

0·19 

0·26 

0·37 

0·41 

0·42 

0·51 

0·83 

  

0·01 

0·01 

0·01 

0·04 

0·16 

0·12 

0·19 

0·06 

0·08 

0·22 

0·12 

  

0·34 

0·12 

0·23 

0·30 

0·38 

0·52 

0·45 

0·70 

1·10 

1·37 

1·91 

  

0·39 

0·18 

0·12 

0·34 

0·47 

0·68 

0·34 

0·90 

1·15 

1·59 

2·45 

  

0·27 

0·06 

0·35 

0·26 

0·27 

0·36 

0·57 

0·49 

1·05 

1·14 

1·32 
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Age groups 

ALL AML CLL CML HL NHL 

Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female 

55-59 years 

60-64 years 

65-69 years 

70-74 years 

75-79 years 

80-84 years 

85+ years 

0·61 

0·36 

0·51 

0·40 

0·79 

0·27 

1·19 

0·67 

0·52 

0·71 

0·58 

0·36 

0·32 

0·33 

0·54 

0·18 

0·29 

0·21 

1·22 

0·22 

1·79 

2·17 

2·35 

2·43 

2·49 

5·90 

4·72 

9·93 

2·47 

3·08 

3·12 

2·93 

6·73 

6·93 

19·25 

1·83 

1·53 

1·64 

2·04 

5·09 

2·77 

3·43 

0·16 

0·18 

0·27 

0·21 

0·31 

0·45 

0·33 

0·17 

0·21 

0·18 

0·17 

0·35 

0·72 

0·30 

0·16 

0·16 

0·39 

0·25 

0·27 

0·21 

0·35 

0·89 

1·46 

1·50 

2·58 

0·86 

2·12 

2·68 

0·95 

0·51 

1·03 

1·09 

1·47 

0·65 

0·60 

0·82 

2·54 

2·04 

4·15 

0·26 

3·41 

4·13 

0·46 

0·77 

0·86 

1·35 

1·29 

0·95 

1·14 

0·56 

0·75 

1·26 

1·43 

1·81 

1·07 

1·59 

0·35 

0·79 

0·39 

1·27 

0·78 

0·84 

0·82 

3·21 

4·40 

6·62 

9·06 

11·29 

17·66 

14·59 

3·54 

4·21 

8·11 

9·91 

8·75 

23·98 

17·78 

2·83 

4·62 

4·90 

8·17 

13·79 

12·09 

12·36 

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; CLL = chronic lymphocytic leukaemia; CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; HL = Hodgkin lymphoma; 

NHL = non-Hodgkin lymphoma
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Appendix C 

Table C1: Results of sensitivity analysis of temporal trends using World standard population 

 Measure 

Base case Sensitivity analysis 
Change in 

trend EAPC 

(%) 

B-Coefficient  

(95% CI) 

P-

value 

EAPC 

(%) 

B-Coefficient  

(95% CI) 

P-

value 

Australasia 

Incidence 

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

2·37 

1·93 

2·40 

2·16 

0·44 

0·95 

- 

0·023 (0·019, 0·027) 

0·019 (0·017, 0·021) 

0·024 (0·022, 0·025) 

0·021 (0·013, 0·029) 

0·004 (0·003, 0·005) 

0·009 (0·005, 0·014) 

- 

<0·001 

<0·001 

<0·001 

<0·001 

<0·001 

<0·001 

- 

1·34 

0·27 

0·68 

0·45 

0·11 

-0·63 

- 

0·013 (0·010, 0·017) 

0·003 (0·001, 0·005) 

0·007 (0·005, 0·009)  

0·004 (-0·004, 0·013)  

0·001 (0·000, 0·002)  

-0·006 (-0·012, -0·001)  

- 

<0·001 

0·015 

<0·001 

0·300 

0·027 

0·018 

 

N/A 

N/A 

N/A 

Stable 

N/A 

Decreasing 

Prevalence 

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

2·57 

0·90 

2·40 

2·87 

0·40 

1·07 

- 

0·025 (0·021, 0·030) 

0·009 (0·007,0·011) 

0·024 (0·022, 0·025) 

0·028 (0·022, 0·035) 

0·004 (0·003,0·005) 

0·011 (0·005, 0·016) 

- 

<0·001 

<0·001 

<0·001 

<0·001 

<0·001 

<0·001 

- 

1·57 

-0·60 

0·70 

1·27 

0·19 

-0·68 

- 

0·016 (0·012, 0·020)  

-0·006 (-0·008, -0·004) 

0·007 (0·005, 0·009) 

0·013 (0·006, 0·020) 

0·002 (0·001, 0·003) 

-0·007 (-0·013, 0·000) 

- 

<0·001 

<0·001 

<0·001 

<0·001 

<0·001 

0·046 

 

N/A 

Decreasing 

N/A 

N/A 

N/A 

Decreasing 

DALYs  

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

-0·36 

1·15 

1·74 

-1·23 

-0·40 

0·18 

- 

-0·004 (-0·005, -0·003) 

0·011 (0·009, 0·013) 

0·017 (0·015, 0·020) 

-0·012 (-0·024, 0·000) 

-0·004 (-0·005, -0·003) 

0·002 (-0·004, 0·007) 

- 

<0·001 

<0·001 

<0·001 

0·042 

<0·001 

0·536 

- 

-0·13 

-0·71 

0·04 

-2·43 

-0·93 

-1·12 

- 

-0·001(-0·003, 0·001) 

-0·007 (-0·008, -0·006) 

0·000 (-0·002, 0·003) 

-0·025 (-0·037, -0·013) 

-0·009 (-0·011, -0·008) 

-0·011 (-0·017, -0·005) 

- 

0·207 

<0·001 

0·784 

<0·001 

<0·001 

<0·001 

 

Stable 

Decreasing 

Stable 

N/A 

N/A 

Decreasing 

Deaths 

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

0·75 

2·07 

2·11 

-0·27 

0·05 

1·07 

- 

0·007 (0·006, 0·009) 

0·020 (0·019, 0·022) 

0·021 (0·019, 0·023) 

-0·003 (-0·014, 0·008) 

0·000 (-0·001, 0·002) 

0·011 (0·005, 0·016) 

- 

<0·001 

<0·001 

<0·001 

0·631 

0·399 

<0·001 

- 

-0·26 

0·42 

0·30 

-2·13 

-1·02 

-0·98 

- 

-0·003 (-0·004, -0·002) 

0·004 (0·003, 0·006) 

0·003 (0·001, 0·005)  

-0·022 (-0·033, -0·010) 

-0·010 (-0·011, -0·009) 

-0·010 (-0·015, -0·005) 

- 

<0·001 

<0·001 

0·002 

<0·001 

<0·001 

<0·001 

 

Decreasing 

N/A 

N/A 

N/A 

Decreasing 

Decreasing 

OCEANIA  

Incidence 

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

-0·45 

-0·02 

1·38 

-0·58 

-0·05 

0·92 

- 

-0·005 (-0·006, -0·003) 

0·000 (-0·002, 0·001) 

0·014 (0·012, 0·016) 

-0·006 (-0·008, -0·004) 

-0·001 (-0·002, 0·001) 

0·009 (0·008, 0·010) 

- 

<0·001 

0·816 

<0·001 

<0·001 

0·405 

<0·001 

- 

-0·32 

-0·18 

0·37 

-1·13 

-0·55 

0·37 

- 

-0·003 (-0·005, -0·002)  

-0·002 (-0·003, -0·000)  

0·004 (0·002, 0·005) 

-0·011 (-0·013, -0·009)  

-0·005 (-0·007, -0·004) 

0·004 (0·002, 0·005)  

- 

<0·001 

0·012 

<0·001 

<0·001 

<0·001 

<0·001 

 

N/A 

Decreasing 

N/A 

N/A 

Decreasing 

N/A 

Prevalence 

ALL 

AML 

CLL 

CML 

- 

-0·56 

-0·21 

1·99 

-0·76 

- 

-0·006 (-0·007, -0·004) 

-0·002 (-0·004, 0·000) 

0·020 (0·017, 0·022) 

-0·008 (-0·010, -0·005) 

- 

<0·001 

0·026 

<0·001 

<0·001 

- 

-0·33 

-0·14 

0·99 

-1·15 

- 

-0·003 (-0·005, -0·001) 

-0·001 (-0·003, 0·001)  

0·010 (0·007, 0·012)  

-0·012 (-0·014, -0·009)  

- 

0·001 

0·150 

<0·001 

<0·001 

 

N/A 

Stable 

N/A 

N/A 
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ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; CLL = chronic lymphocytic 

leukaemia; CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual percentage change; HL = 

Hodgkin lymphoma; N/A = not assessed; NHL = non-Hodgkin lymphoma 
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HL 

NHL 

0·68 

3·24 

0·007 (0·003,0·011) 

0·032 (0·021, 0·043)  

0·001 

<0·001 

0·42 

3·19 

0·004 (0·000, 0·008) 

0·031 (0·023, 0·040)  

0·039 

<0·001 

N/A 

N/A 

DALYs  

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

-0·56 

-0·12 

0·92 

-0·88 

-0·55 

0·26 

- 

-0·006 (-0·007, -0·004) 

-0·001 (-0·003, 0·000) 

0·009 (0·008, 0·010) 

-0·009 (-0·011, -0·007) 

-0·006 (-0·007, -0·005) 

0·003 (0·001,0·004) 

- 

<0·001 

0·115 

<0·001 

<0·001 

<0·001 

<0·001 

- 

-0·34 

-0·18 

0·00 

-1·21 

-0·89 

-0·05 

- 

-0·003 (-0·005, -0·002) 

-0·002 (-0·003, -0·000)  

0·000 (-0·001, 0·001) 

-0·012 (-0·014, -0·010)  

-0·009 (-0·010, -0·008) 

0·000 (-0·002, 0·001) 

- 

<0·001 

0·014 

0·993 

<0·001 

<0·001 

0·587 

 

N/A 

Decreasing 

Stable 

N/A 

N/A 

Stable 

Deaths 

ALL 

AML 

CLL 

CML 

HL 

NHL 

- 

-0·39 

0·08 

0·99 

-0·48 

-0·35 

0·65 

- 

-0·004 (-0·005, -0·002) 

0·001 (-0·001, 0·002) 

0·010 (0·009, 0·011) 

-0·005 (-0·007, -0·003) 

-0·003 (-0·004, -0·003) 

0·007 (0·005, 0·008) 

- 

<0·001 

0·244 

<0·001 

<0·001 

<0·001 

<0·001 

- 

-0·29 

-0·16 

0·04 

-1·11 

-0·90 

0·15 

- 

-0·003 (-0·004, -0·002) 

-0·002 (-0·003, -0·000)  

0·000 (-0·001, 0·001) 

-0·011 (-0·013, -0·009)  

-0·009 (-0·010, -0·008) 

0·001 (0·000, 0·003) 

- 

<0·001 

0·005 

0·499 

<0·001 

<0·001 

0·140 

 

N/A 

Decreasing 

Stable 

N/A 

N/A 

Stable 
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