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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 was 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 lymphoma (NHL)) by sex and age
group, in terms of incidence, prevalence, disability-adjusted-life-years (DALYSs), and deaths.
Estimated average percentage changes (EAPCs) were calculated to assess the temporal trends
of leukaemia/lymphoma burden (incidence/prevalence/DALY s/deaths) from 2010 to 2019 in
Australasia and Oceania.

Results

AML and NHL were the leading causes of leukaemia/lymphoma burden in both regions.
From 2010 to 2019, Australasia observed an increasing trend in incidence/prevalence/deaths
across most leukaemias/lymphomas and increasing/stable trend in DALY's for
AML/CLL/NHL, while Oceania observed increasing trends in incidence/prevalence/DALY's
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
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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 socio-demographic indices highlights the necessity for
region-specific intervention strategies to enhance the access to innovative disease treatments,

reducing leukaemia/lymphoma burden.

Keywords: Burden of disease, lymphoma, leukaemia

Strengths and limitations of this study:

- We compared the disease burden and temporal trends in two geographically similar
regions with differing socio-demographic indices (SDI) and performed a sensitivity
analysis using the world standard population, that facilitated the comparison of trends
between Australasia and Oceania, and to other regions.

- Using region-specific data helps reflect disease burden 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.
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1
2
2 INTRODUCTION
5 . . . . . . .
6 Haematological malignancies, including leukaemias and lymphomas, arise from the
7
8 uncontrolled proliferation of cells in the lymphatic or circulatory systems. Based on the |
9 |
1(1) Global Burden of Disease, Injuries and Risk Factors Study 2019 (GBD 2019), which |
12 |
13 provides the most comprehensive estimates of global disease and injury burden to date, 3
\
14 o
15 haematological malignancies contribute to a considerable proportion of the global disease -
16 8
1; burden attributed to cancer 1=, Globally, leukaemias and lymphomas contributed to 11-7 % ‘
g -
19 i1y 1y o P . . . . . Q
20 million and 8-2 million disability-adjusted life years (DALYSs) in 2019, respectively 2. Studies § |
21 =3 |
22 exploring the temporal trend in haematological malignancies across countries using data from o
23 5
e
;‘5‘ the GBD 2019 study have found that over a 30-year period, age-standardised s
s
2 : : . . L e
2? mortality/DALY's have declined, against a background of increasing incident/prevalent s
28 o . )
29 burden. However, the distribution of disease burden and temporal trends in s
30 | | - | =
31 leukaemias/lymphomas varies across geographic regions and varying levels of g%
32 -
o 3
2431 socioeconomic development 1243, Differences in disease burden across regions of high/low g0
35 23
36 socioeconomic development were largely attributed to social and environmental factors o
37 %f;f
38 including poverty, educational attainment, and access to health care 124, These large 32
39 S0
S
j? disparities in the health care system highlight the need for population-based epidemiological i o
42 . : . : . : . s
43 studies in low-and middle-income countries (LMICs) to inform public health policy and %;
=]
44 @
45 healthcare delivery planning 1243, Importantly, no studies were identified that explored D
46 I’
(%]
j; trends in disease incidence/prevalence or burden for Australasia and Oceania ! 2. Australasia 3
Q
4 . . . . . . . o
53 and Oceania may be classified as regions with high and low socioeconomic development, §
51 3
52 respectively, despite being in the same geographic region of the Pacific ocean 33. 8
> 2
54 Furthermore, there are considerable discrepancies in the ethnic composition between Oceania |
55 |
;
g? and Australasia which may contribute to disparities in health outcomes °. Therefore, a
58
59 comparison of leukaemia/lymphoma trends between the two regions may facilitate the
60 ¢
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understanding of the impacts attributed to differences in socio-demographic indices (SDIs) on
disease occurrence and outcomes.

Hence, this study aims to (1) examine the prevalence, incidence, mortality, and DALY's
attributed to leukaemias and lymphomas by sex and age groups and (2) explore the temporal
trend in prevalence, incidence, mortality, and DALY's for leukaemias and lymphomas from

2010 to 2019 in Oceania and Australasia regions using GBD 2019 data.

METHODS
Data source

We extracted data from the GBD 2019 and performed a secondary analysis in the current
study. All data was collected using Global Health Data Exchange (GHDx) query tool
(http://ghdx.healthdata.org/gbd-results-tool) 3 7. Details pertaining to the collection,

processing, and generation of the GBD 2019 study dataset have been described elsewhere 23.

Case definition

The definition of leukaemias and lymphomas used in the GBD 2019 study has been defined
previously 23. Leukaemia is typically classified by the type of white blood affected
(lymphocytic or myeloid) and disease progression (acute or chronic) 8. Key leukaemia
subtypes include acute lymphocytic leukaemia (ALL), acute myeloid leukaemia (AML),
chronic lymphocytic leukaemia (CLL), and chronic myeloid leukaemia (CML) 8.
Lymphomas are categorised based on the type of lymphocyte affected, with key lymphoma

subtypes including non-Hodgkin’s lymphomas (NHL) and Hodgkin’s lymphoma (HL) 2.
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Population and outcome

In this study, we assessed the burden of disease (including prevalence, incidence, deaths, and

oNOYTULT D WN =

DALY5s) 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

13 Zealand, and Oceania (18 countries) was defined as American Samoa, Cook Islands, Fiji,

15 Guam, Kiribati, Marshall Islands, Micronesia, Nauru, Niue, Northern Mariana Islands, Palau,

Papua New Guinea, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu, and Vanuatu 3.

22 Patient and public involvement

25 Patients and/or the public were not involved in the design, or conduct, or reporting, or

27 dissemination plans of this research.

32 Statistical analysis

34 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 DALY's

39 were used to derive age-standardised rates (ASRs) (per 100 000 population) in Australasia

* (s3gv) Inaladns juswaublosug

41 and Oceania from 2010 to 2019. ASRs were calculated to exclude the impact of age structure
on overall population prevalence, incidence, mortality, and DALY's as the number of cases,

46 deaths and DALY of cancers varies greatly across different age groups 7. The ASR per 100

A
i=1

49 000 population is the weighted-average of age-group-specific rates, that is, ASR = 5
50 i=1

aw;

Wi

52 X 100 000, where a; is the age-group specific rate i and w; is the weight of age group i of

w
w
‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

the population Z. For the purposes of the base-case analysis, the number of outcomes
57 (incidence, prevalence, deaths or DALY's) occurring for each five-year age group (< 5 years

59 to 85+), were divided by the number of individuals estimated in each age group for
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Australasia (or Oceania) to estimate age-group-specific rates for each year (a;). This was
multiplied by the proportional distribution (w;) 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 prevalence, incidence, mortality, and DALY of leukaemias and lymphomas (by
subtype) over a 10-year period (2010 to 2019, inclusive). EAPCs were calculated through
generalised linear regression modelling (GLM) with a gaussian family and log-link to
estimate trends: y = a+ *x + €, where y is In(ASR) and x is the calendar year. The EAPC
was expressed as 100*(ef-1) L. If the estimated p-coefficient and its 95% CI were both
positive, it indicated an upward trend in ASR, whereas a negative B-coefficient and its 95%
CI indicated a downward trend in ASR 17. Otherwise, the temporal trend in outcomes were
assumed to be stable. P-values <0-05 were considered statistically significant.

All calculations were performed using Stata 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 S-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 1. Results of the sensitivity analysis are

presented in Appendix B.
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RESULTS

Table 1 summarises the leukaemia and lymphoma burden in terms of incidence, prevalence,
DALYs, and deaths across Australasia and Oceania and associated temporal trends. Table 2
summarises trends in leukaemia and lymphoma burden by sex. Figures 1 summarises the
leukaemia and lymphoma burden in terms of incidence, prevalence, DALY, and deaths

across Australasia and Oceania, by age group, and sex in 2019, respectively.

[Table 1 around here]

[Table 2 around here]

[Figure 1 around here]
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), respectively. 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 DALY's and
8-02 deaths per 100 000), AML (ASRs: 89-:01 DALY 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
stratification of disease burden by five-year age band and sex, the incidence, prevalence,
DALY, and mortality rates across five-year age groups generally increased with ascending

age across leukaemia/lymphoma subtypes for Australasia (see Figure 1 and Appendix A).
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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 (incident/prevalent/DALY's/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 DALY and 0-91 deaths per 100 000) and
NHL (ASRs: 38-:30 DALY and 0-98 deaths per 100 000) were the largest contributors in
2019. Disease burden across age-groups and sexes for Oceania were broadly comparable with
Australasia. That is, incident/prevalent burden, as well as DALY's/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
significantly 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
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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 DALY's (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% versus 0-69%). Lastly, 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 comparable between sexes, with the exception of greater increases in
mortality over time for AML and NHL for males compared with females (EAPCs: 2:55%

versus 1:46%). (Table 2)

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 incidence 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
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incidence and prevalence of leukaemias/lymphomas across Oceania had remained stable over
time.

In terms of disease burden, modest but statistically significant annual reductions in DALY's
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 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). Lastly, 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)

DISCUSSION

Our study is the first to report trends across a variety of outcomes between Australasia and
Oceania over a 10-year period (2010 — 2019, inclusive) in which considerable changes in
clinical practice occurred for cancer 13. Discrepancies in disease burden (ASRs) across
regions were observed, which may be attributed to differences in age distribution 1 11 as well
as differences in health care and cancer surveillance/registration systems between high-SDI
and low-SDI countries 1 2. NHL was the key contributor to overall disease burden
(DALYSs/deaths) across both Australasia and Oceania. Despite the high relative incidence of

AML, prevalence remained low across Australasia and likely reflects poor patient survival
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1
2
2 (relative 5-year survival rate of 27%) !2. In contrast, the considerable DALY /mortality burden
6 attributed to NHL likely reflects on high disease incidence, as 5-year survival for patients
7
8 with NHL is considerably higher relative to AML 1213, Notably, recent advances in the |
9 |
1(1) treatment of NHL and AML have contributed to improved patient survival, including the
12 : : . — |
13 development of immune-based cellular and antibody therapies, and small molecule inhibitors |
\
14 o
15 1215 However, despite improved management of patients with leukaemias/lymphomas in e
1415 H despite improved g t of patients with leuk. /lymph 3
16 8
17 Australasia, the considerable disease burden for both NHL and AML warrants further 3
18 g -
;g research to address unmet needs. § |
2
21 s
22 Upon stratification to explore the distribution of age (5-year age group) and sex (% |
23 5
24 (male/female) burden, age-specific leukaemia/lymphoma burden generally increased with = |
25 g._ |
Q |
;? increasing age and for males across both regions. Notably, disparate patient outcomes were s
28 o : : o om
29 identified between sexes for both regions with respect to AML; that is, disease burden 32
30 g :-;D' |
. . . . \
31 (DALYs/deaths) was predominately borne by males despite incidence/prevalence rates for co
32 -
o 3
gi AML being similar among females in Australasia and Oceania. This is in line with other 5o
g
O o
22 studies exploring patient outcomes in AML, and has been attributed to differences in ig
38 biological risk factors, lifestyle, or environmental factors, and differences in disease treatment g o
39 20
S
40 and management 1©17, Tssues with health systems reporting, differential access to health E;' )
41 2
fé services between females and males, differences in age distribution, and greater gender é
44 . . o . . .4 =
45 inequality have been implicated in contributing to discrepancies in disease burden between D
46 I’
(%]
47 sexes across low-and high-SDI countries 1218, However, further studies are recommended to 3
48 )
42 establish and address sex-based drivers of leukaemia/lymphoma burden in countries with T
50 =
51 . 3
52 low-or-middle SDIs 13718, 3 .
Q
53 3
54 Based on trend analysis (EAPCs), leukaemia/lymphoma incidence/prevalence/mortality -
55 |
;
g? increased significantly over a 10-year period across Australasia (excepting stable mortality |
gg inCML and HL). Following stratification by sex, the trend of increasing incident/prevalent
60 ¢
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burden was maintained across both sexes, with the exception of CML incidence which was
stable for males. The trend of increasing mortality for AML was driven by male sex, whereas
mortality trends across leukaemias/lymphomas were broadly comparable between sexes
(excepting CML and HL). This is consistent with existing studies exploring the
leukaemia/lymphoma burden for high-SDI countries between sexes 1 7. That is, the risks for
attributable leukaemia/lymphoma burden were slightly different between sexes, with tobacco
use and occupational exposure to carcinogens being more commonly observed in males and
increased high body mass index (BMI) being among the top five risk exposure in females 1°.
Notably, significant reductions in the CML/HL/ALL DALY burden were observed and NHL
DALY burden remained stable over time. This is reflective of improved outcomes due to
changes in patient management and treatment across Australasia 20-23, However, the
discrepancy between reductions/stable DALY burden (ALL and NHL) against mortality and
incidence/prevalence increases over time may highlight disparate outcomes across age groups
20212425 ALL follows a bimodal age distribution, with the number of 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 increasing age 162627, Therefore, it is likely
that improved disease management and treatment over time have led to a greater reduction in
disease burden (DALYs) for younger patients relative to the change in mortality burden
among older patients 22, This is supported by recent studies exploring ALL and NHL
outcomes across Australasia, which found improvements in the management or treatment of

disease coincided with greater gains in survival outcomes for younger relative to older

In comparison with Australasia, the overall incident/prevalent burden across Oceania

remained stable over time. Differing trends between regions highlights potential differences

in exposure to environmental and lifestyle risk factors such as benzene exposure, tobacco
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1
2
2 consumption, BMI and metabolic disease, and the disparity in health infrastructure and
5 . . .
6 resources allocated for the detection for leukaemia/lymphomas between the two regions 2239,
7
8 Contrasting mortality trends for ALL/CML/HL were observed in the two regions |
9 |
1(1) (increasing/stable in Australasia versus decreasing in Oceania) may be attributed to the
12 : . . . . . |
13 relatively older population residing in Australasia !'. Different trends were observed in AML |
\
14 o
15 burden (incidence/prevalence/DALYs/deaths) across males/females. Notably, a stable 3
16 8
17 DALY /prevalent AML burden over time against a background of increasing g
18 g -
;g mortality/incident burden time for male patients with AML across Oceania was observed. In § |
2
21 s
22 contrast to AML trends across outcomes in Australia (all increased), this likely reflects a (% |
23 5
24 higher risk of mortality relative to patients with AML in Oceania, and suggests potential % |
25 =
Q |
;? disparities in access to treatment, particularly novel treatments and clinical trials in AML, s
28 . . : . . . om
29 between the two regions 24. This aligns with studies exploring the association between da
30 B&
. . . N . \
31 DALY burden in cancers, and SDI 24, That is, DALY's vary with socioeconomic co
32 -
o 3
33 development, with improved patient survival increasing years-lived with disability (and Tw
34 =5
O o
i subsequently, DALYs) for regions with a high-SDI 24, Although the overall burden 25
38 (DALY/deaths) of the majority of leukaemias/lymphomas remained stable or slightly g o
39 20
S
40 decreased over time, the DALY/death burden for CLL and NHL increased across Oceania for E; "
41 2
fé both sexes. In comparison with Australasia, the EAPC for CLL trends (incidence/deaths) was é
44 ) ) . &
45 greater for females relative to males in Oceania. Furthermore, female NHL burden D
46 a
(%]
47 (DALY s/deaths) had remained stable over time in Australia, while increasing in Oceania. 3
48 )
:g That is, the discrepancy in trend in CLL/NHL burden suggests potential sex disparities in the T
>
51 . . ) >
management or treatment of disease in these regions 123, 3 .
52 Q|
> 2
54 Lastly, discrepancies in temporal trends were identified in sensitivity analyses using the -
55 |
;
g? world standard population. Notably, disease burden attributed to AML and NHL reduced |
gg across both regions in comparison with base-case estimates. This is likely attributed to the
60 ¢
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variation in population structure in each region, which differs from the standard population 3
10 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 ultimately, overestimate patient survival trends.

A key strength of our study lies in using data from the GBD 2019 study, which provides the
latest regional epidemiological distributions and trends of leukaemias and lymphomas 3.
Besides, the comprehensive 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 accurately, particularly when regional population structure is
incomparable to the world standard population. Lastly, 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. Limitations associated with
GBD 2019 data have been described previously 14, In brief, it is likely that key outcomes for
Oceania were underestimated, as the capacity to collect reliable data on haematological
malignancies 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. Second, GBD data includes
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 considerable differences in the population
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distribution and risk factors between the two regions 4. As such, to explore the potential

impacts attributed to age and sex distribution, our analyses used both region-specific

oNOYTULT D WN =

populations (base-case) and standard population weights (sensitivity analyses) to explore

10 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

15 interpreted with caution due to potential confounding 4. Lastly, it was not possible to capture
17 the impacts of the COVID-19 pandemic on leukaemia/lymphoma burden using GBD 2019

19 data 2331,

22 Ultimately, our findings highlight disparities in the management and treatment of

24 haematological malignancies based on SDI and sex. Despite the emergence of novel therapies
and improved treatment/management over time, the consistent and considerable burden of

29 AML and NHL in both regions warrants further research to mitigate the gap attributed to

31 socioeconomic disadvantage. Further research is also recommended to explore factors that

33 contribute to disparate outcomes for sex (male/female).

38 CONCLUSION

* (s3gv) Inaladns juswaublosug

This study captures the disease burden of leukaemias/lymphomas and its temporal trends in
43 two closely situated geographic regions with different SDI. The considerable disparity in

45 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
50 underlying factors behind the epidemiological trends of different leukaemia and lymphoma

52 subtypes in each region and the male predominance in the majority of leukaemia and
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Measure EAPC (%) B-C%bﬁiglent (95% CI) P-value
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==
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1]
CLL 27-34 (24-51, 33-8) 33-84 (25-92, 45-03) 2:40 0-024 (0%)22, 0-025) <0-001
@
CML 6:74 (5-45, 8-49) 8:26 (6-06, 11:42) 2-87 0-028 (0?22, 0-035) <0-001

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| @p anbiydgib



http://bmjopen.bmj.com/

oNOYTULT D WN =

g S
BMJ Open S 3
o 0
a P
E o
- R
5 ©
ASRs per 100 000 (95% CI) % g
Measure EAPC (%) B-Cgefﬁgient 95% CI) P-value
2010 2019 S
? g
HL 21-45(18-19, 25-9) 22-05 (16-83, 29-28) 0-40 O-OO@@@OB,O-OOS) <0-001
o
=@ ¢
NHL 98-23 (83-92,113-11) 106-3 (81-27, 136-44) 1-07 0-01%@@05, 0-016) <0-001
(4]
a3 R
DALYs 312-84 (281-93, 341-76) 324-03 (281-64, 366-04) - - §2g -
oW
XX
ALL 21-79 (19-98, 25-93) 21-08 (18-6, 24-78) -0-36 -0'0@48-?'005, -0-003) <0-001
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Measure EAPC (%) B-C fﬁ%ient 95% CI) P-value

2010 2019 “_g: S
NHL 7-57 (69, 8-04) 8-02 (7-03, 8:87) 1-07 0-01%%%05 0-016) <0-001
OCEANIA g‘éi

237
Incidence 355 (2:65, 49) 3-62 (2:68, 4-96) - - 335 -
ALL 0-55(0-33,0-93) 0-53 (0-33, 0-84) -0-45 -0 0(%§§ 006, -0-003) <0-001
o

AML 1:36 (1-01, 1-88) 1:36 (098, 1-89) -0-02 o-oogé(ri{)oz, 0-001) 0-816
CLL 0-03 (0-02, 0-04) 0-04 (0-03, 0-05) 1-38 o-m%é%lz 0-016) <0-001
CML 032 (0-2,0-51) 0-3 (019, 0-46) -0-58 -0-0(%(% 008, -0-004) <0-001
HL 0-3 (0-24, 0-39) 0-3 (0-23,0-41) -0-05 -0- 0§1 (§ 002, 0-001) 0-405
NHL 099 (0-85, 1-15) 1-08 (0-91, 1-31) 0-92 0- oog(oif)os 0-010) <0-001
Prevalence 597 (3-95,9-17) 6-09 (4:05,9-14) - - 95_)_ % -
ALL 1-46 (0-85, 2-52) 1:39 (0-86, 2:26) -0-56 -o'oé (é 007, -0-004) <0-001
AML 2:68 (1-81, 4-08) 2:63 (1-75, 4) -0-21 -0-0(% (%-004, 0-000) 0-026
CLL 0-12 (0-09, 0-16) 0-14 (0-1,0-19) 1-99 0-026 (0§§17, 0-022) <0-001
CML 0-51 (0-3, 0-85) 0-47 (0-28, 0-74) -0-76 -0-008 (s§-010, -0-005) <0-001
HL 0-75 (0-59, 0-94) 0-81 (0-6, 1:07) 0-68 0-007 (0@03,0-011) 0-001
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ASRs per 100 000 (95% CI) c O
Measure EAPC (%) B-C&fﬁgient 95% CI) P-value
2010 2019 S N
S g
NHL 0-45 (031, 0-62) 0-64 (0-45, 0-88) 3-24 0-03é D21, 0-043) <0-001
9=
320
DALYs 140-07 (100-83, 201-45) 137-73(98-65, 196-41) - - 23 -
g3m
ALL 29-25 (1674, 51-13) 27-86(16-96, 45-85) -0-56 —0-0@%—9-007, -0-004) <0-001
Pz
AML 49-78 (3668, 70-38) 49-16(35-01, 71-49) -0-12 -0~0(g13-§~003, 0-000) 0-115
[SHoRY
c
CLL 0-83 (0-6, 1:12) 0-91 (0-65, 1-28) 0-92 o-oofg@{"@os, 0-010) <0-001
3078
CML 12-79 (7-25, 21-8) 11-82 (6-88, 18-89) -0-88 -o-o@ﬂéﬁ-on, -0-007) <0-001
@3
HL 10-11 (7-85, 13-12) 967 (7-29, 13-07) -0-55 -0-0@6 (007, -0-005) <0-001
= 3
ICRY
NHL 37-31 (31-71, 43-9) 383 (31-86, 45-84) 0-26 o-oog.(og?)m,o-om) <0-001
a 2
Deaths 2:77 (2:11,3:72) 2:81(2°1,3-8) - - 8 32 -
o
%23 o
ALL 0-42 (0-26, 0-7) 0-41 (0-26, 0-64) -0-39 -0-0@4 (-8:005, -0-002) <0-001
2 3
AML 0:9 (0-68, 1-21) 0-91 (066, 1-27) 0-08 0-00% (€001, 0-002) 0-244
3 o
CLL 0-02 (002, 0-03) 0-03 (0-02, 0-04) 0-99 0-018(0809, 0-011) <0-001
Q N
o) o
CML 0-29 (018, 0-44) 0-28 (0-18, 0-41) -0-48 -0-00% (33-007, -0-003) <0-001
HL 0-22 (0-17, 0-29) 0-21 (016, 0-28) -0-35 -0-003 (3§~004, -0-003) <0-001
>
[}
NHL 0-92 (0-8, 1:05) 0-98 (0-82, 1-17) 0-65 0-007 (0§05, 0-008) <0-001
O
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2 ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; C% fg’chronic lymphocytic leukaemia;
= >
3 N
Z CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual per%nt%e change; HL = Hodgkin
7 TF
8 lymphoma; NHL = non-Hodgkin lymphoma 833
9 ca 2
10 235
1 235
12 °2 0
13 £2s
14 2% 5
15 2g2
16 8=
17 2 %o
18 50 i
19 23
20 > =
21 = 3
2 s 2
23 2 3
24 s 3
25 32
26 v o
27 = 2
28 .
29 § S
30 3 o
31 g S
32 2N
33 N
34 ©
35 g
36 3
37 e
38 >
39 g
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Table 2 - Trends for key outcomes across leukaemia and lymphoma subtypes in 2010 and 2019 by %x f
Males Females = ;‘
Measure VE m%
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-co@ i gient (95%CI) P-value

og 2
AUSTRALASIA 323
~o®
©OS 4
Incidence gog
2E3
S®o

ALL 2-45 0-024 (0-020, 0-028) <0-001 2-29 0~02%@§018, 0-027) <0-001
B2

AML 2-38 0-024 (0-021, 0-026) <0-001 1-42 0~01§ &f?ll 0-017) <0-001
20

CLL 2-48 0-025 (0-02, 0-029) <0-001 2-28 0~02§(0§016 0-029) <0-001
- O
g 3

CML 0-64 0-006 (-0-005, 0-018) 0-292 2-84 0-02&-(0=022, 0-034) <0-001
5 o
Q 5

HL 0-30 0-003 (0-002, 0-004) <0-001 0-61 0-008 (O§)05 0-007) <0-001
Q' O

NHL 1-14 0-011 (0-008, 0-015) <0-001 0-70 0- 00%( 5\0 01, 0-013) 0-018

2 S
Prevalence 2 §
3 o

ALL 2:67 0-026 (0-022, 0-031) <0-001 2-46 0~02§(0§19, 0-029) <0-001
2 R

AML 1-48 0-015(0-013, 0-017) <0-001 0-39 0-004 (0@01, 0-007) 0-006

>

CLL 2-40 0-024 (0-019, 0-029) <0-001 2-42 0-024 (O:Qg)ﬂ, 0-031) <0-001
(0]

CML 1-94 0-019 (0-009, 0-029) <0-001 3-07 0-03 (O-(%M, 0-036) <0-001
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Males Females c O
o ©O
Measure 2
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-cogfficient (95%CI) P-value
- o
c <
HL 0-25 0-002 (0-001, 0-004) <0-001 0-58 0-008 @@04, 0-007) <0-001
oo 2
NHL 1-23 0-012 (0-008, 0-017) <0-001 0-87 O-OO%@)@OL 0-016) 0-016
o™
©OS 4
DALYs e
2E3
Seo
ALL -0-56 -0-006 (-0-008, -0-003) <0-001 -0-08 -0 0@1@?004, 0-002) 0-589
2
AML 1-51 0-015 (0-013, 0-017) <0-001 0-69 0-00%&@)05, 0-009) <0-001
20
CLL 1-85 0-018 (0-013, 0-023) <0-001 1-57 0-01@(0@09, 0-022) <0-001
- O
g 3
CML -1-86 -0-019 (-0-033, -0-004) 0-011 -0-24 -0-0@ (01, 0-006) 0-552
5 0
Q 2
HL -0-53 -0-005 (-0-006, -0-004) <0-001 -0-23 -0-0@2 (§)~OO4, -0-001) <0-001
NHL 0-34 0-003 (-0-001, 0-008) 0-165 -0-04 0 (-0%(_)0@, 0-007) 0-915
2 3
Deaths T £
2
o K
ALL 0-64 0-006 (0-005, 0-008) <0-001 0-90 0-00g(0@06, 0-012) <0-001
2 S
AML 2-55 0-025 (0-023, 0-027) <0-001 1-46 0-015 (0@12, 0-017) <0-001
>
CLL 2:40 0-024 (0-020, 0-027) <0-001 1-66 0-016 (0:%)1, 0-023) <0-001
(¢}
CML -0-72 -0-007 (-0-02, 0-005) 0-263 0-50 0-005 (-(%003, 0-013) 0-221
o
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Males Females % f
Measure RN N
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-c gfﬁgent (95%CI) P-value
C <
HL -0-08 -0-001 (-0-002, 0-001) 0-358 0-21 0-002 @@01 0-004) 0-007
_tQ
NHL 0-86 0-009 (0-005, 0-012) <0-001 0-28 0- 00%@@003, 0-009) 0-345
—~oP
©OS 4
OCEANIA r;g’g_pg
582
Incidence Y 2 %
2
ALL -0-37 -0-004 (-0-005, -0-003) <0-001 -0-54 -O-O(Ehﬁg) 008, -0-003) <0-001
20>
AML 0-17 0-002 (0-001, 0-003) <0-001 -0-27 -0-0@3 (i) 006, 0) 0-072
- O
= 3
CLL 0-96 0-01 (0-008, 0-011) <0-001 1-75 0-01% (Q@OIS 0-019) <0-001
5 o
« :S
CML -0-61 -0-006 (-0-009, -0-003) <0-001 -0-58 -0-0(%6 (:3) 008, -0-004) <0-001
Q O
HL -0-19 -0-002 (-0-003, -0-001) 0-005 0-31 0'00(3? (O§O02, 0-004) <0-001
2 S
NHL 0-86 0-009 (0-007, 0-010) <0-001 1-00 0- OISF{TO @) 0-011) <0-001
3 o
Prevalence 2 3
5' Q
ALL -0-46 -0-005 (-0-006, -0-003) <0-001 -0-66 -0- 007 («fﬁ 009, -0-004) <0-001
AML -0-04 0(-0-001, 0-001) 0-509 -0-39 -0-004 (§)~OO7, -0-001) 0-01
@
CLL 1-54 0-015 (0-013,0-018) <0-001 2-32 0-023 (0%2, 0-026) <0-001
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Males Females % f
Measure g N
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) gfﬁgent (95%CI) P-value
CML -0-85 -0-009 (-0-011, -0-006) <0-001 -0-71 -0- (%7:%) 009, -0-005) <0-001
o5 %
HL 0-47 0-005 (0-001, 0-008) 0-012 1-12 0-013{?@)@07, 0-016) <0-001
—~oP
[e=)
NHL 2:60 0-026 (0-021, 0-031) <0-001 373 0-03§(&@§021, 0-053) <0-001
2E3
DD
DALYs 282
2
ALL -0-49 -0-005 (-0-006, -0-004) <0-001 -0-64 -0-0(25%2) 009, -0-004) <0-001
EXZE
AML 0-06 0-001 (0, 0-001) 0-136 -0-37 -0-0@;4 (i) 007, -0-001) 0-014
- T
= 3
CLL 0-64 0-006 (0-005, 0-008) <0-001 1-19 0-012 (OEOI 0-013) <0-001
5 o
« :S
CML -0-95 -0-01 (-0-012, -0-007) <0-001 -0-84 -0-0(%8 (§)~01, -0-007) <0-001
HL -0-67 -0-007 (-0-008, -0-006) <0-001 -0-20 -0-0@ (§)~OO3, -0-001) <0-001
2 S
NHL 0-24 0-002 (0-001, 0-004) 0-001 0-29 0-008 (0‘5002, 0-004) <0-001
3 o
Deaths o ©
ALL -0-32 -0-003 (-0-004, -0-002) <0-001 -0-46 -0-005 (@007, -0-003) <0-001
>
AML 0-27 0-003 (0-002, 0-004) <0-001 -0-19 -0-002 (;&;NOOS, 0-001) 0-175
@
CLL 0-62 0-006 (0-005, 0-007) <0-001 1-33 0-013 (0%)12, 0-015) <0-001
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Males Females = f
o
Measure ERIN
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-c gfﬁgent (95%CI) P-value
CML -0-48 -0-005 (-0-008, -0-002) 0-001 -0-50 -0- 0(%5(—3) 007, -0-003) <0-001
m@ @
HL -0-45 -0-004 (-0-006, -0-003) <0-001 -0-06 -0- O(ﬁg% 001, 0) 0-08
g3
NHL 0-62 0-006 (0-005, 0-008) <0-001 0-70 0-00g (éﬁ)g()%, 0-008) <0-001
=£3
Qoo

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; C OI,g-ﬁgchronic lymphocytic leukaemia;

L

=]

.I
Jp

.—1-/-\
P>

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

lymphoma; NHL = non-Hodgkin lymphoma
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Figures

Figure 1 - Age-specific rates at regional level by sex, in Australasia, and Oceania in 2019

[The figure is attached in a separate file]
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S S
Q
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Appendix A g o
& N
Table A1 - Age-specific rates in Australasia and Oceania by age groups and by sex (2010) §: z
c <
Age ALL AML CLL CML ] HL NHL
322
groups Both Male Female Both Male Female Both Male Female Both Male Female % @@1 Male Female | Both Male Female
837
AUSTRALASIA °2o
@ U)g
= >
Incidence gg o
378
<5 years 3-68 3-49 3-88 0-64 0-65 0-62 0-00 0-00 0-00 0-10 0-09 0'11% = 80-22 0-21 0-23 0-00 0-00 0-00
9>
5-9 years 3-19 3-64 271 0-36 0-30 0-42 0-00 0-00 0-00 0-05 0-03 0'07§ %5036 0-41 0-31 126 1-85 0-64
ERZ
10-14 years 1-50 1-64 1-34 0-43 0-38 0-49 0-00 0-00 0-00 0-06 0-05 0-07;:3 . _gO‘72 0-85 0-59 1-23 1-61 0-83
N =
15-19 years 1-93 2:49 1-33 0-94 0-94 0-94 0-00 0-00 0-00 0-12 0-10 0'155 §2~66 2-49 2-83 2:47 3-06 1-85
o 5
20-24 years 1-25 1-58 0-90 0-89 0-83 0-95 0-11 0-09 0-13 0-25 0-20 0'31% 8460 4-13 5-09 2:02 2:41 1-62
o 2
= (e
25-29 years 0-92 0-98 0-86 0-93 0-92 0-93 0-10 0-09 0-11 0-38 0-34 0-42% 3479 4-73 4-85 2:09 2-55 1-63
o o
o
30-34 years 0-63 0-74 0-52 0-80 0-79 0-82 0-10 0-08 0-11 0-35 0-34 0'35%’ 5371 4-02 342 2:66 3-49 1-86
35-39 years 0-58 0-64 0-54 1-01 0-94 1-07 0-17 0-25 0-10 0-53 0-45 0-615 g 3-01 3-60 2-45 3-78 4-80 2-80
3 o
O c
40-44 years 0-63 0-65 0-62 1-26 1-15 1-36 0-38 0-56 0-21 0-58 0-48 0‘673 g 2-68 3-37 2-03 3-57 4-55 2-64
O =
45-49 years 0-90 0-83 0-98 1-77 1-68 1-86 1-04 1-55 0-55 0-67 0-55 0'7&8 '22'19 2-59 1-80 6:07 8-01 4:20
o o
N
50-54 years 1-55 1-43 1-68 2:69 2:66 273 2-65 4-08 126 0-97 0-70 1~23-w a12-14 2-65 1-66 10-58 13-36 7-90
)
55-59 years 2-46 2:28 2-63 3-96 3-98 3-95 5-46 7-88 3-11 1-41 0-90 1-90 (_:52‘34 2-:90 1-79 18-17 23-93 12-60
0]
>
60-64 years 3-89 3-57 4-21 6-47 7-10 5-86 9-24 13-38 5-16 1-91 1-44 2-38 8 2-64 2-89 2-39 27-29 34-81 19-86
o
65-69 years 5-54 570 5-37 10-74 12-57 895 13-75 18-98 8-64 278 2-18 3-36 §3'03 3-49 2-58 46-37 59-69 33-34
fg
®
s
Y 3
c
(0]
o
(0]
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1 ) EN
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3 Age ALL AML CLL CML cl w HL NHL
4 o
= S
5 groups Both Male Female Both Male Female Both Male Female | Both Male Female ‘E Béth Male Female | Both Male Female
6 a =
| (o)
7 70-74 years 7-57 871 6-50 17-29 20-26 14-51 22-80 32-32 13-91 5-80 4-16 7'325 m$3'31 3-76 2-88 74-78 95-43 55-52
8 8332
9 75-79 years 7:25 9-05 5-71 21-47 26-59 17-06 27-79 39-45 17-74 7-75 591 9'338 D 404 4-31 3-81 113-53 136-31 93-89
Do =
10 IEEN)
80-84 years 655 8-05 5-43 26-59 31-89 22-61 22-93 32-71 15-58 12-47 9-85 14-440 84‘91 5-63 4-36 125-51 153-47 104-50
11 a3
~
— D -
=
12 85+ years 6:51 7-83 5-82 34-60 41-17 3119 35-57 49-93 2811 20-89 17-36 22'72$ "U)' g7‘05 8-57 625 168-07 211-16 145-67
13 X < §
14 Prevalence % § g
15 Q g'%
o
16 <5 years 30-07 2842 31-82 1-66 1-37 1-97 0-00 0-00 0-00 0-52 0-40 0-64g) — 21-95 1-85 2-05 0-00 0-00 0-00
Qo >
17 5 @O
18 5-9 years 24-86 28-16 21-38 0-85 0-58 1-15 0-00 0-00 0-00 0-28 0-14 0'425 333'21 3-64 275 5-13 9:99 0-00
=R =
3T =
;g 10-14 years 10-64 11-41 9-82 0-91 0-64 1-19 0-00 0-00 0-00 0-31 0-20 0-429 - T 639 7-48 523 4-62 9-00 0-00
T =
4 T
21 15-19 years 12:97 16-52 9-24 293 2:48 3-40 0-00 0-00 0-00 0-65 0-43 0-879 23-51 22-07 25-02 17-21 21-49 12-71
3 =
22 5 O
3 T
23 20-24 years 8-64 10-57 6-66 2:26 1-75 278 0-96 0-80 1-12 1-:30 0-83 1'7% g0'96 36-68 45-35 12-50 15-87 9-04
24 « 2
25 25-29 years 641 6:59 622 1-95 1-55 2:34 0-86 0-75 0-98 1-84 1-30 2'38% ,5}2'25 41-62 42-87 13-95 17-06 10-88
26 q 3
27 30-34 years 4-11 4-67 3-56 1-37 1-04 1-70 0-81 0-70 0-92 1-59 1-26 1‘915 32-47 35-09 29-92 18:27 23-69 13:03
o o
28 35-39 years 3-93 4-06 3-81 1-56 1-17 1-93 1-43 2-09 0-81 2:48 1-59 3-33) 26‘15 31-21 21-33 26-28 33-18 19-71
29 B <
30 40-44 years 4-43 4-27 4-59 1-74 127 2:19 3-08 4-46 1-76 2:62 1-60 3'583 %3'13 29-05 17-48 21-29 26-71 16-13
31 g ©
32 45-49 years 648 5-61 7-31 268 2:08 3-26 8-48 12-55 4-54 3-11 1-95 4239 aJ8-50 21-84 15-28 35-73 47-17 24-68
| o
) N
23 50-54 years 11-88 10-19 13-51 4-02 3-16 4-85 21-44 32-72 10-52 4-55 2-45 658 ;?7‘99 22-05 14-06 66-28 86-34 46-89
4 —
>
-59 years ) . . . ) . . . ) ) . . =13 . . ) . .
35 55-59 19-16 17-02 21-23 4-89 3-87 5-88 44-09 63-13 25-66 6:42 2-50 10-23 872 2311 14-47 112-26 153-67 72-19
36 >
37 60-64 years 29-74 27-06 32-39 679 651 7-07 72-83 104-29 41-72 8-59 3-85 13-27 &0'48 22-25 18-73 176-67 228:63 125-30
w
38 =
39 65-69 years 42-41 43-57 41-28 10-17 10-88 9-48 104-63 141-82 68-29 12-02 5:29 18-60 %1'05 24-11 18-06 303-28 387:86 220-62
Q@
40 %,'
41 = 3
42 2
®
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Age ALL AML CLL CML cl g’ HL NHL
= S
groups Both Male Female Both Male Female Both Male Female | Both Male Female‘i Béth Male Female | Both Male Female
= Z
| (o)
70-74 years 58-96 65-83 52-55 14-38 15-72 13-12 164-89 229-69 104-43 25-72 9-60 40'765 m §8'43 20-60 16-40 480-04 609-76 359-01
@™ > 3
0 o
75-79 years 50-48 60-87 41-53 16-85 19-34 14-70 186-37 256-10 126-25 33-69 14-00 50'678 @ 50'50 20-12 20-83 704-29 825-50 599-80
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70-74 years 0-37 0-54 0-19 2:82 3-20 2:42 0-22 0-18 0-27 2:60 1-11 4'193 9,%144 1-54 1-32 843 9-13 7-67
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15-19 years 1-85 2:36 1-29 5-18 5-90 4-38 0-00 0-00 0-00 0-09 0-10 0'08(2 g 0-91 1-33 0-46 1-22 1-13 1-31
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20-24 years 1-04 1-13 0-95 2:40 3-15 1-62 0-14 0-13 0-15 0-24 0-38 0'08% 5_1'49 1-31 1-68 0-11 0-21 0-00
o
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25-29 years 0-97 1-14 0-80 3-00 2:50 3-51 0-11 0-09 0-14 0-71 0-42 l‘OOé 31-09 1-32 0-86 0-28 0-49 0-06
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30-34 years 0-22 0-35 0-09 1-30 1-65 0-96 0-07 0-07 0-08 0-40 0-29 0-517 21‘16 1-37 0-95 0-27 0-00 0-54
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45-49 years 0-62 0-56 0-69 2:72 1-72 3-81 0-12 0-07 0-17 1-:00 0-24 1-82° ;11‘00 1-42 0-56 0-25 0-49 0-00
>
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65-69 years 0-52 0-72 0-28 2-49 3-18 1-69 0-27 0-18 0-36 1-61 1-13 2-165 I.|.|50~92 1-35 0-42 6-46 4-81 791
i

70-74 years 0-40 0-59 0-20 2-59 2-98 2-17 0-21 0-17 0-24 2-84 1-21 4'578 @ g1~46 1-53 1-38 925 841 10-03
Do =
SER

75-79 years 0-82 0-36 1-27 6-07 6-78 5-39 0-31 0-36 0-26 0-93 1-60 0-27% CBD Q141 1-98 0-85 11-25 13:67 8:76

~

— D -
=

80-84 years 0-26 0-30 0-22 4-29 6-33 2:60 0-40 0-64 0-20 2:26 0-65 3-60$ "m'gl‘Ol 1-13 0-91 15-68 10-31 22-15
A2

85+ years 1-05 0-31 1-52 8:72 17-07 3-34 0-30 0-27 0-32 2-97 0-60 4'50%8 o119 1-66 0-88 1211 10-23 15-03
9o 8
o=
22
>
329

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

lymphoma
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3 Table A2 - Age-specific rates in Australasia and Oceania in 2019 by age groups and by sex c @
4 2 3
5 SR
ALL AML CLL CML . ML NHL
6 A o =z
ge groups )
7 Both Male Female Both Male Female Both Male Female Both Male Female Both§ r:lM<ale Female Both Male Female
8 Gz 2
9 AUSTRALASIA oo %
10 SE=AN!
® %’ Q
1 Incidence 9z &
12 °=2 o
13 <5 years 3-41 3-42 3-40 0-49 0-52 0-46 0-00 0-00 0-00 0-08 0-08 0-08 0'2% (C/) 521 0-24 0-00 0-00 0-00
14 ‘”8 o
15 5-9 years 3-34 3-98 2-66 0-32 0-30 0-35 0-00 0-00 0-00 0-05 0-03 0-07 0-348_ o 335 0-32 0-97 1-45 0-47
oS o
16 |”
17 10-14 years 1-59 1-75 1-43 0-39 0-35 0-42 0-00 0-00 0-00 0-06 0-05 0-08 0-6% (3> 6082 0-56 1-02 1-33 0-70
3|®S
=m3
18 15-19 years 1-74 2-15 1-31 0-73 0-73 0-74 0-00 0-00 0-00 0-10 0-07 0-13 2:43|U) 206 2-82 1-92 2-39 1-41
Q- o
20 20-24 years 1-26 1-56 0-95 0-77 0-77 0-78 0-11 0-10 0-12 0-22 0-17 0-27 4-55;(> 411 4-99 1-49 1-90 1-08
= o
21 = 3
22 25-29 years 1-:02 1-08 0-96 0-84 0-90 0-79 0-10 0-09 0-11 0-35 0-31 0-39 4-9®| &9 5-:00 1-93 2-54 1-:34
3] ©
23 51 @
24 30-34 years 0-71 0-79 0-63 0-74 0-71 0-77 0-10 0-08 0-11 0-33 0-30 0-37 378 394 3-62 2-51 3-23 1-81
8 3
=) .
25 35-39 years 0-73 0-77 0-70 0-90 0-81 1-00 0-19 0-27 0-11 0-51 0-39 0-62 30 2'57 2-52 3-58 4-65 2-53
26 @ o
27 40-44 years 0-74 0-70 0-79 1-16 1-04 1-28 0-41 0-58 0-24 0-55 0-40 0-69 2‘783 §46 2-12 3-44 4-48 2-44
QO
28 = >
29 45-49 years 1-15 1-01 1-29 1-65 1-53 1-77 1-13 1-67 0-62 0-63 0-48 0-77 2-2@' %62 1-92 5-55 7-13 4-04
> =]
@
g? 50-54 years 1-90 1-64 2-15 2-74 2-65 2-82 2-68 3-94 1-48 0-88 0-57 1-18 2-15 %69 1-71 9-66 12-13 7-31
o -
(@]
32 55-59 years 3-15 2:75 3:53 3-87 3-78 3-96 5:66 7-64 3-78 1-42 0-72 2-:08 2:3% %98 1-82 16-45 21-25 11-89
33 2 &
34 60-64 years 5-14 4-80 5-45 6-42 7-27 5-62 9-58 13-73 5-68 1-83 1-13 2-49 275 206 2-45 26-27 34-77 18-29
>
35 Q
36 65-69 years 7-18 7-47 6-91 10-43 12-24 874 14-40 19-77 9-36 2-63 1-59 3-60 2-95 g30 2-63 42-41 54-14 31-43
(@]
@
g; 70-74 years 8:86 | 10-29 7-52 17-73 21-37 14-32 22-50 31-04 14-47 5-00 2-88 6-98 3-16 go44 2-89 67-82 86-44 50-32
(o}
39 &
40 o
41 E 4
42 2
43 . . . . - @
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ALL AML CLL CML c c(;l’IL NHL
Age groups g’ =}
Both Male Female Both Male Female Both Male Female Both Male Female Both‘i NII\eJnle Female Both Male Female
of =2
= (o)
75-79 years 854 | 10-31 6-96 24-48 30-33 19-21 31-40 42-78 21-16 8-06 5-16 10-67 4~0%mg27 391 108-54 131-59 8778
D> 3
[
80-84 years 7-57 9-62 5-89 28-81 36-06 22-89 26-29 36-47 17-98 | 13-42 9-24 16-83 5-17(,—«IJ 9.8786 4-62 122-55 148-57 101-32
Qo =
SIERN
85+ years 7-24 879 6-27 39-29 47-14 34-42 41-49 55-39 32-88 | 25-02 | 17-88 29-44 7-928_%’%45 6-97 176-74 215-23 152-88
N
3%
Prevalence = g
2Ls=
n—r.ca
<5 years 28-18 | 28:22 28:13 1-18 1-:02 1:36 0-00 0-00 0-00 0-43 0-36 0-50 2-01%&891 2-12 0-00 0-00 0-00
2o o
ol o
5-9 years 26-60 | 31-56 21-38 0-78 0-60 0-96 0-00 0-00 0-00 0-29 0-15 0-44 2:98p| = 812 2-84 0-00 0-00 0-00
o>
wo
10-14 years 11-66 | 12-58 10-68 0-75 0-54 0-97 0-00 0-00 0-00 0-32 0-19 0-46 6-1% 3320 5-02 0-00 0-00 0-00
=L
3=
15-19 years 12-25 | 15-12 9-24 2-23 1-89 2:60 0-00 0-00 0-00 0-55 0-35 0-76 | 2158 1&33 24-98 9-01 17-19 0-43
> =
= o
20-24 years 9-10 | 10-95 7-20 1-85 1-50 2:21 0-94 0-85 1-04 1-19 0-77 1-63 40-535 3§‘58 44-59 6-44 1269 0-00
=/ O
3| ©
25-29 years 7-38 7-61 7-17 1-68 1-43 1-91 0-86 0-78 0-95 1-78 1-28 2:28 43~2% 4%20 44-36 9:22 16-:56 1-99
- o
30-34 years 4-84 5-27 4-44 1-18 0-88 1-47 0-83 0-70 0-96 1-64 1-18 2:08 33-1’% @_55 31-84 17-:29 22:21 12-58
o
%] o
35-39 years 5-16 5-22 5-11 1-29 0-90 1-67 1-59 2-26 0-94 2-53 1-52 3:52 | 26-445] 3B06 21-99 25-19 32-21 18:36
5 o
40-44 years 5-46 4-87 6-02 1-47 1-04 1-87 3-31 4-65 2:02 2:69 1-49 3-85 | 24-115 2298 18-44 20-56 26-52 14-82
®
sl €
45-49 years 8:56 7-15 9-90 2-31 1-67 291 9-30 13-62 5-20 3-13 1-84 4-34 19~32§ 2337 16-42 33-54 42-47 25-07
ol r
ol ©
50-54 years 14:93 | 12-12 17-60 3-81 2-85 4-71 21-81 3176 12-35 4-43 2:20 6-55 | 18-483| 28353 14-63 57-00 70-32 44-32
o) o
w N
55-59 years 24:96 | 20-99 2872 4-73 3-69 572 45-98 61-47 31-28 7-08 2:28 1163 | 19-31 28;'97 14-90 103-35 139-06 69-49
>
60-64 years 39-62 | 36-89 42-19 6:63 6-46 6-80 75-96 107-63 46-21 9-10 3-45 14-41 | 21-62 2%89 19-49 172-89 23160 117-75
S
65-69 years 55-54 | 57-82 53-41 9-62 10-15 9-12 110-60 149-02 74:65 | 12-87 4-51 20:69 | 20-99 2826 18:86 | 282:65 357-97 21218
w
70-74 years 69:60 | 78:51 61:24 14-64 16-52 12-88 164-84 | 223-50 109-76 | 24-59 7-93 40-24 | 18-62 1%86 17-45 | 447-32 566-06 335-79
«Q
»
E
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o
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ALL AML CLL CML c gPIL NHL

Age groups g’ =}

Both Male Female Both Male Female Both Male Female Both Male Female Both‘i NII\eJnle Female Both Male Female
of =2
= (o)

75-79 years 59-89 | 69-96 50-81 19-02 22-01 16:33 | 214-12 | 282-82 152-26 | 38-46 | 14-32 60-20 22~4% n.?%68 22:24 | 691-00 821-62 573-39
D> 3
nln

80-84 years 42:02 | 54-42 3190 27-69 33-99 2255 124-12 163-07 92:34 | 60-31 | 23-98 89-96 28-128 ‘_D3E714 26-48 | 560-72 665-53 475-20
Do =
SIERN

85+ years 30-93 | 38:08 2650 30-38 34-02 2812 126-15 154-80 108-40 | 95-23 | 41-63 128-46 33-918_%’3%65 32-84 | 620-56 753-81 537-97
N
:‘—'i'u
DALYs Zlen O
2Ls=
n—r.ca

<5 years 26-87 | 28-83 24-80 26-12 30-77 21:22 0-00 0-00 0-00 1-63 2-34 0-88 O-7@Qg77 0-75 7-22 9-14 5-19
2=
25

5-9 years 37-00 | 46-31 27-21 15-79 15-74 15-85 0-00 0-00 0-00 0-83 0-89 0-76 1-1@::&28 1-03 9-94 14-92 4-70
o>
wo

10-14 years 28:97 | 33-68 24-01 19-49 19-50 19-49 0-00 0-00 0-00 1-08 1-33 0-81 2-372 3293 1-78 10-21 1334 6-90
=L
3=

15-19 years 36-05 | 45-15 2651 2809 30-08 26-00 0-00 0-00 0-00 1-31 1-58 1-03 678" ®90 7-65 18-97 23-74 13-96
> =
= o

20-24 years 23-51 | 31-94 14-82 31-04 33-65 28-35 0-76 0-77 0-75 3-06 3-83 2:26 12-745 1397 13-54 23-07 29-63 16-31
=/ O
3| ©

25-29 years 18-38 | 21:55 15-25 34-34 40-03 2874 0-68 0-72 0-64 5-14 6:96 3-34 17~4g 1%98 16-99 28-49 37-48 19-66
- o

30-34 years 12-86 | 15-84 10-01 30-41 32:27 28:63 0-66 0-67 0-66 4-96 6-82 3-18 14-2% B77 12-74 34-80 45-01 25-01
o
%] o

35-39 years 11-82 | 13-86 9-85 35-36 34-92 35-78 1-37 2-15 0-60 6-86 874 5:04 | 12-6&| 1345 9-99 46-07 60-10 32:43
5 o

40-44 years 10-03 | 10-85 9:23 43-59 43-25 43-92 2-81 4:36 1-31 6:95 8:52 543 | 12-56 1585 9-38 60-79 79-45 42-78

®

sl €

45-49 years 11-33 | 12:07 10-62 53-23 54-28 52:23 6:92 11-10 2:95 6-88 8-61 5-24 10-793 1583 8:86 88:79 114-51 64:39
ol r
51 ©

50-54 years 13-79 | 1455 13-07 78-87 84-07 73-93 14-91 23-87 6-38 8-18 9-20 7-22 10-303 1R593 7-80 138-78 174-67 104-62
o) o
w N

55-59 years 16:47 | 1717 15-80 100-63 106-91 94-68 27-89 41-71 1479 | 11-89 | 12-96 10-88 | 13-74 12;'39 10-28 | 208-42 269-62 150-37
>

60-64 years 1948 | 21-18 17-88 152-58 184-02 123:06 49-79 77-19 2406 | 14-28 | 18-02 1077 | 16-02 1%61 13-59 | 303-09 402-15 210-04
S

65-69 years 2322 | 2609 20-53 | 219-54 | 270-80 171-58 76-22 113-23 41-58 | 18-23 | 23-92 1291 | 20-21 2811 17-49 | 417-20 534-39 307-54
w

70-74 years 26:37 | 3164 21-41 321-35 | 401-70 245-89 120-42 178-24 6612 | 28:22 | 3548 2140 | 24-19 2%.31 22:20 | 558-49 714-78 41171
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»
E

3 4
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ALL AML CLL CML c gPIL NHL
Age groups g’ =}
Both Male Female Both Male Female Both Male Female Both Male Female Both‘i NII\eJnle Female Both Male Female
of =2
= (o)
75-79 years 27-39 | 33:23 22-12 370-48 | 475-03 27634 163-00 | 234-27 98:82 | 39-59 | 51-78 28:63 26~6<g n.?g'68 24-84 | 728-74 888-41 584:96
D> 3
[
80-84 years 26-80 | 34-20 2076 333-08 | 430-72 253-40 190-92 274-71 122-54 | 51-62 | 68-15 38-13 25-87(,—«IJ 928758 22-85 826-89 1009-26 678-08
Do =
SIERN
85+ years 24-19 | 29-81 2071 267-36 | 366-38 205-98 | 253-23 355-58 189-78 | 70-86 | 96-23 55-14 21-95013_%)2824 18-05 838-42 1046-68 709-32
~
3%
Deaths "’ﬁg
2Ls=
n—r.ca
<§ years 0-28 0-31 0-26 0-30 0-35 0-24 0-00 0-00 0-00 0-02 0-03 0-01 0-01% @ gOl 0-01 0-08 0-11 0-06
2=
Rg
5-9 years 0-43 0-54 0-31 0-19 0-19 0-19 0-00 0-00 0-00 0-01 0-01 0-01 O-OQ:&OI 0-01 0-11 0-17 0-05
o>
wo
10-14 years 0-37 0-43 0-30 0-25 0-25 0-25 0-00 0-00 0-00 0-01 0-02 0-01 0-032 m§03 0-02 0-13 0-16 0-08
=L
3=
15-19 years 0-49 0-61 0-36 0-39 0-42 0-36 0-00 0-00 0-00 0-02 0-02 0-01 008" 07 0-09 0-25 0-31 0-18
> =
= o
20-24 years 0-34 0-46 0-21 0-46 0-50 0-42 0-01 0-01 0-01 0-04 0-06 0-03 0-155 E.lS 0-16 0-33 0-43 0-24
=/ O
3| ©
25-29 years 0-29 0-34 0-24 0-55 0-65 0-46 0-01 0-01 0-01 0-08 0-11 0-05 O~2g gZS 0-23 0-44 0-58 0-31
- o
30-34 years 0-22 0-27 0-17 0-53 0-57 0-50 0-01 0-01 0-01 0-09 0-12 0-05 0-2% ,@_24 0-19 0-59 0-76 0-42
o
%] o
35-39 years 0-22 0-26 0-18 0-68 0-67 0-69 0-02 0-04 0-01 0-13 0-17 0-09 O-21§ %26 0-17 0-84 1-10 0-60
5 o
40-44 years 0-20 0-22 0-19 0-93 0-92 0-93 0-05 0-08 0-02 0-14 0-18 0-11 023 E3O 0-18 1-25 1-64 0-88
®
sl €
45-49 years 0-25 0-27 0-23 1-:26 1-29 1-24 0-15 0-23 0-06 0-16 0-20 0-12 0-23§ 327 0-19 2:03 2:61 1-47
o] kK
51 ©
50-54 years 0-34 0-36 0-31 2-10 2:25 1-97 0-34 0-56 0-14 0-21 0-24 0-18 0-245 _{;1530 0-18 3-55 4-46 2:68
o) o
w N
55-59 years 0-44 0-47 0-41 3-07 3-27 2-88 0-72 1-09 0-37 0-35 0-39 0-31 0-38 g;'48 0-28 6:05 7-81 4-37
>
60-64 years 0-57 0-64 0-50 5-43 655 4-37 1-50 2:35 0-71 0-49 0-63 0-35 0-51 %59 0-43 10-19 13-50 7-08
S
65-69 years 0-78 0-90 0-67 9-30 11-47 7-26 274 4-11 1-45 0-73 1-00 0-48 0-78 889 0-67 16-47 21:03 12:20
w
70-74 years 1-06 1-30 0-84 16-64 20-80 12:73 5:27 7-84 2-86 1-:36 1-81 0-94 1-17 %27 1-07 26-36 33-61 19-55
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»
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ALL AML CLL CML c g’IL NHL
Age groups g’ =}
Both Male Female Both Male Female Both Male Female Both Male Female Both‘i NII\eJnle Female Both Male Female
of =2
= (o)
75-79 years 1-43 1-77 1-12 24-27 31-13 18-08 8-93 12-88 5-38 2:39 3-31 1-55 1~5% mgg-n 1-47 42-20 51-22 34-09
D> 3
nln
80-84 years 1-86 2:41 1-42 28-28 36-59 21-51 14-82 21-39 9-46 3-94 5-61 2-58 1~866 9.313 1-64 64-02 77-68 52-88
Do =
SIERN
85+ years 2-52 3-13 2-14 32:43 43-74 25-42 29-48 40-86 22-42 7-80 | 11-30 5-64 1-9]8_%’849 1-54 92-20 112-39 79-68
~
g%
OCEANIA ==
2=
o
Incidence 3 C:D.S
Qo o
ol ®
<5 years 1-06 1-19 0-92 1-36 1-55 1-16 0-00 0-00 0-00 0-15 0-20 0-08 O-O%,:;E:OZ 0-02 0-00 0-00 0-00
3|®@ S
5-9 years 0-73 0-64 0-83 0-74 0-67 0-81 0-00 0-00 0-00 0-08 0-12 0-04 0-135 3323 0-03 0-34 0-49 0-18
=L
3=
10-14 years 0-68 0-45 0-93 0-79 0-34 1-28 0-00 0-00 0-00 0-13 0-04 0-22 O-Oé;' _@14 0-03 0-62 0-35 0-92
—
= o
15-19 years 0-54 0-68 0-38 1-71 2-12 1-26 0-00 0-00 0-00 0-03 0-04 0-03 0-2]§ %.30 0-10 0-75 0-81 0-68
5| ©
20-24 years 0-36 0-41 0-30 1-02 1-46 0-56 0-03 0-03 0-03 0-10 0-17 0-03 0-323 336 0-37 0-55 0-69 0-40
- o
@
25-29 years 0-34 0-40 0-29 1-34 1-34 1-34 0-02 0-02 0-03 0-31 0-19 0-43 0-3%_ ~_§~44 0-23 0-73 0-95 0-51
o
v °
30-34 years 0-11 0-17 0-04 0-82 1-18 0-47 0-02 0-02 0-02 0-21 0-16 0-27 0-4@ §57 0-32 0-64 0-49 0-79
o] ©
= >
35-39 years 0-26 0-18 0-33 1-33 1-58 1-08 0-03 0-02 0-04 0-39 0-34 0-43 0-335 0:58 0-09 0-96 1-24 0-69
sl €
> S
40-44 years 0-13 0-18 0-08 1-10 1-62 0-58 0-03 0-02 0-04 0-10 0-14 0-06 0-348 E;56 0-11 1-:20 1-:26 1-14
ol ©°
45-49 years 0-32 0-29 0-35 1-78 1-40 2-19 0-03 0-02 0-04 0-60 0-15 1-08 0-5% g70 0-29 1-47 1-71 1-22
w N
- (&
50-54 years 0-46 0-45 0-48 1-67 1-36 2:01 0-08 0-06 0-11 0-79 0-40 1-21 0-66 HIZ 0-16 2:01 2-58 1-38
>
55-59 years 0-66 0-72 0-58 2-75 3-02 2-46 0-24 0-24 0-24 0-94 1-00 0-87 0-57 ‘g~71 0-42 3-25 3-61 2-84
S
o
60-64 years 0-38 0-54 0-19 2-79 3-56 1-91 0-25 0-27 0-22 1-49 0-52 2-60 0-90 %89 0-90 4:28 4-09 4-50
o
65-69 years 0-51 0-70 0-29 277 3:48 1-96 0-34 0-21 0-49 1-46 1-00 1-99 0-93 §39 0-41 6:33 7-77 4-67
Q
)
E
3 4
c
@
o
@
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Age groups g’ =}
Both Male Female Both Male Female Both Male Female Both Male Female Both‘i NII\eJnle Female Both Male Female
of =2
= (o)
70-74 years 0-37 0-54 0-19 2:72 3-14 2:28 0-23 0-18 0-28 2:36 1-00 3-80 1~3% I.|.|$-46 1-:22 8-37 9-13 7-57
D> 3
nln
75-79 years 0-68 0-31 1-04 6-12 685 5-41 0-31 0-34 0-27 0-73 1-24 0-22 1~21$ @, 574 0-70 10-14 7-64 12:60
Do =
SIERN
80-84 years 0-22 0-26 0-18 4-97 7-20 3-01 0-38 0-61 0-18 1-67 0-52 2:69 O-SSQD_CBD 800 0-72 13-29 18-01 9-12
~
—~| D -
S=]
85+ years 0-70 0-24 1-02 9-71 18-:32 3-70 0-26 0-23 0-28 1-98 0-43 3-07 1‘065 "m' g60 0-69 10-92 1330 9-26
23
Prevalence % § <
o.g'%_
of
<5 years 3-12 3-51 2:71 3-52 3-56 3-48 0-00 0-00 0-00 0-34 0-48 0-19 0-0@’:&08 0-10 0-00 0-00 0-00
o>
wo
5-9 years 2-06 1-79 2:35 1-87 1-47 2-30 0-00 0-00 0-00 0-18 0-26 0-09 0-532 3589 0-14 0-00 0-00 0-00
=L
3=
10-14 years 1-57 1-04 2:16 1-72 0-60 2:95 0-00 0-00 0-00 0-25 0-08 0-44 0-3@ " 46 0-13 1-60 0-00 3-37
> =
= o
15-19 years 1-91 2:41 1-35 5-36 6-13 4-52 0-00 0-00 0-00 0-09 0-09 0-08 1-025 ‘344 0-56 1-65 1-41 1-91
=/ O
3| ©
20-24 years 1-10 1-24 0-96 2-50 3-35 1-59 0-16 0-15 0-17 0-23 0-38 0-07 1~7g g47 1-94 0-11 0-21 0-00
- o
25-29 years 0-92 1-07 0-77 2-87 2:48 3-27 0-12 0-10 0-15 0-62 0-37 0-86 1-1% ,§_37 0-92 0-34 0-57 0-12
o
%] o
30-34 years 0-21 0-34 0-09 1-26 1-62 0-89 0-08 0-07 0-09 0-35 0-26 0-45 1-2§ B44 1-03 0-60 0-19 1-01
5 o
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Table B1: Results of sensitivity analysis of temporal trends using World standard population

Base case Sensitivity analysis
Change in
Measure EAPC B-Coefficient P- EAPC B-Coefficient P-
trend
(%) (95% CI) value (%) (95% CI) value
Australasia
Incidence - - - - - -
ALL 2:37 0-023 (0-019, 0-027) <0-001 1-34 0-013 (0-010, 0-017) <0-001 | N/A
AML 1-93 0-019 (0-017, 0-021) <0-001 | 0-27 0-003 (0-001, 0-005) 0-015 N/A
CLL 2-40 0-024 (0-022, 0-025) <0-001 | 0-68 0-007 (0-005, 0-009) <0-001 | N/A
CML 2-16 0-021 (0-013, 0-:029) <0-001 | 0-45 0-004 (-0-004, 0-013) 0-300 Stable
HL 0-44 0-004 (0-003, 0-005) <0-001 | O-11 0-001 (0-000, 0-002) 0-027 N/A
NHL 0-95 0-009 (0-005, 0-014) <0-001 | -0-63 -0-006 (-0-012, -0-001) | 0-018 Decreasing
Prevalence | - - - - - -
ALL 2:57 0-025 (0-021, 0-030) <0-001 1-57 0-016 (0-012, 0-:020) <0-001 | N/A
AML 0-90 0-009 (0-:007,0-011) <0-001 | -0-60 -0-006 (-0-008, -0-004) | <0-001 | Decreasing
CLL 2-40 0-024 (0-022, 0-025) <0-001 | 0-70 0-007 (0-005, 0-009) <0-001 | N/A
CML 2-87 0-028 (0-022, 0-035) <0-001 1-27 0-013 (0-006, 0-:020) <0-001 | N/A
HL 0-40 0-004 (0-003,0-005) <0-001 | 0-19 0-002 (0-001, 0-003) <0-001 | N/A
NHL 1-07 0-011 (0-005, 0-016) <0-001 | -0-68 -0-007 (-0-013, 0-000) | 0-046 Decreasing
DALYs - - - - - -
ALL -0-36 -0-004 (-0-005, -0-003) | <0-001 | -0-13 -0-001(-0-003, 0-001) 0-207 Stable
AML 1-15 0-011 (0-009, 0-013) <0-001 | -0-71 -0-007 (-0-008, -0-006) | <0-001 | Decreasing
CLL 1-74 0-017 (0-015, 0-:020) <0-001 | 0-04 0-000 (-0-002, 0-003) 0-784 Stable
CML -1-23 -0-012 (-0-024, 0-000) 0-042 -2-43 -0-025 (-0-037,-0-013) | <0-001 | N/A
HL -0-40 -0-004 (-0-005, -0-003) | <0-001 | -0-93 -0-009 (-0-011, -0-008) | <0-001 | N/A
NHL 0-18 0-002 (-0-004, 0-007) 0-536 -1-12 -0-011 (-0-017,-0-005) | <0-001 | Decreasing
Deaths - - - - - -
ALL 0-75 0-007 (0-006, 0-009) <0-001 | -0-26 -0-003 (-0-004, -0-002) | <0-001 | Decreasing
AML 2:07 0-020 (0-019, 0-:022) <0-001 | 0-42 0-004 (0-003, 0-006) <0-001 | N/A
CLL 2-11 0-021 (0-019, 0-023) <0-001 | 0-30 0-003 (0-001, 0-005) 0-002 N/A
CML -0-27 -0-003 (-0-014, 0-008) 0-631 -2-13 -0-022 (-0-033,-0-010) | <0-001 | N/A
HL 0-05 0-000 (-0-001, 0-002) 0-399 -1-02 -0-010 (-0-011, -0-009) | <0-001 | Decreasing
NHL 1-07 0-011 (0-005, 0-016) <0-001 | -0-98 -0-010 (-0-015, -0-005) | <0-001 | Decreasing
OCEANIA
Incidence - - - - - -

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 54 of 55

‘salfojouyaal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublaosug


http://bmjopen.bmj.com/

Page 55 of 55

oNOYTULT D WN =

BMJ Open
ALL -0-45 -0-005 (-0-006, -0-003) | <0-001 | -0-32 -0-003 (-0-005, -0-002) | <0-001 | N/A
AML -0-02 0-000 (-0-002, 0-001) 0-816 -0-18 -0-002 (-0-003, -0-000) | 0-012 Decreasing
CLL 1-38 0-014 (0-012, 0-016) <0-001 | 0-37 0-004 (0-002, 0-005) <0-001 | N/A
CML -0-58 -0-006 (-0-008, -0-004) | <0-001 | -1-13 -0-011 (-0-013,-0-009) | <0-001 | N/A
HL -0-05 -0-001 (-0-002, 0-001) | 0-405 -0-55 -0-005 (-0-007, -0-004) | <0-001 | Decreasing
NHL 0-92 0-009 (0-008, 0-010) <0-001 | 0-37 0-004 (0-002, 0-005) <0-001 | N/A
Prevalence | - - - - - -
ALL -0-56 -0-006 (-0-007, -0-004) | <0-001 | -0-33 -0-003 (-0-005, -0-001) | 0-001 N/A
AML -0-21 -0-002 (-0-004, 0-000) | 0-026 -0-14 -0-001 (-0-003, 0-:001) | 0-150 Stable
CLL 1-99 0-020 (0-017, 0-022) <0-001 | 0-99 0-010 (0-007, 0-012) <0-001 | N/A
CML -0-76 -0-008 (-0-010, -0-005) | <0-001 | -1-15 -0-012 (-0-014, -0-009) | <0-001 | N/A
HL 0-68 0-007 (0-003,0-011) 0-001 0-42 0-004 (0-000, 0-008) 0-039 N/A
NHL 3-24 0-032 (0-021, 0-043) <0-001 | 3-19 0-031 (0-023, 0-040) <0-001 | N/A
DALYs - - - - - -
ALL -0-56 -0-006 (-0-007, -0-004) | <0-001 | -0-34 -0-003 (-0-005, -0-002) | <0-001 | N/A
AML -0-12 -0-001 (-0-003, 0-:000) | 0-115 -0-18 -0-002 (-0-003, -0-000) | 0-014 Decreasing
CLL 0-92 0-009 (0-008, 0-010) <0-001 | 0-00 0-000 (-0-001, 0-001) 0-993 Stable
CML -0-88 -0-009 (-0-011, -0-007) | <0-001 | -1-21 -0-012 (-0-014, -0-010) | <0-001 | N/A
HL -0-55 -0-006 (-0-007, -0-005) | <0-001 | -0-89 -0-009 (-0-010, -0-008) | <0-001 | N/A
NHL 0-26 0-003 (0-001,0-004) <0-001 | -0-05 0-000 (-0-002, 0-001) 0-587 Stable
Deaths - - - - - B
ALL -0-39 -0-004 (-0-005, -0-002) | <0-001 | -0-29 -0-003 (-0-004, -0-002) | <0-001 | N/A
AML 0-08 0-001 (-0-001, 0-002) 0-244 -0-16 -0-002 (-0-003, -0-000) | 0-005 Decreasing
CLL 0-99 0-010 (0-009, 0-011) <0-001 | 0-04 0-000 (-0-001, 0-001) 0-499 Stable
CML -0-48 -0-005 (-0-007, -0-003) | <0-001 | -1-11 -0-011 (-0-013,-0-009) | <0-001 | N/A
HL -0-35 -0-003 (-0-004, -0-003) | <0-001 | -0-90 -0-009 (-0-010, -0-008) | <0-001 | N/A
NHL 0-65 0-007 (0-005, 0-008) <0-001 | 0-15 0-001 (0-000, 0-003) 0-140 Stable

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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Figure 1 - Age-specific rates at regional revel by sex, in Australasia and Oceania in 2019
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This figure represents age-specific rates (per 100 000 population) of incidence, prevalence, DALYs, and deaths in Australasia
(a,b,c,d), and in Oceania (e,f,g,h) by sex in 2019.

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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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 was 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 lymphoma (NHL)) by sex and 5-year
age groups (from <5yrs to 85yrs+), in terms of incidence, prevalence, disability-adjusted-life-
years (DALYSs), and deaths. Estimated average percentage changes (EAPCs) were calculated
to assess the temporal trends of leukaemia/lymphoma burden
(incidence/prevalence/DALY s/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 vs NHL in Australasia were: incidence 4.72 vs.
19.06, DALYs 89.01 vs. 161.68, and deaths 4.15 vs. 8.02 per 100 000 population. ASRs for
AML vs. NHL in Oceania were: incidence 1.36 vs 1.08, DALY's 49.16 vs 38.3, and deaths
0.94 vs. 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 DALY's for AML/CLL/NHL, while Oceania observed increasing
trends in incidence/prevalence/DALY's 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
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Different temporal trends in leukaemia/lymphoma burden observed in two closely situated
geographic regions with different socio-demographic indices highlights the necessity for
region-specific intervention strategies to enhance the access to innovative disease treatments,

reducing leukaemia/lymphoma burden.

Keywords: Burden of disease, lymphoma, leukaemia
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1

2

z 1 Strengths and limitations of this study:

5 - We compared the disease burden and temporal trends in two geographically similar

6

7 regions with differing socio-demographic indices (SDI) and performed a sensitivity

S analysis using the world standard population, that facilitated the comparison of trends
10

between Australasia and Oceania, and to other regions.

Using region-specific data helps reflect disease burden 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.

—_
o)
—

- Analysing aggregate data made it challenging to discern the impact of various

o
— © 0V ® U O U A W N
1

exposures to disease outcomes, thus trends should be interpreted with caution.

N
—_
—
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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 !3. Globally, leukaemias and lymphomas contributed to 11-7 million and 8-2
million disability-adjusted life years (DALYSs) in 2019, respectively 2. Studies exploring the
temporal trend in haematological malignancies across countries using data from the GBD
2019 study have found that over a 30-year period, age-standardised mortality/DALY's 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 ' 243, 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 health care ' 24, These large disparities in the health care system highlight the need
for population-based epidemiological studies in both high and low-and middle-income
countries (LMICs) to inform public health policy and healthcare delivery planning !245.
Importantly, no studies have systematically explored trends in disease incidence/prevalence
or burden of leukaemias/lymphomas for Australasia and Oceania ! 2. Epidemiological studies
comparing these two Pacific regions are particularly beneficial given the considerable
socioeconomic, cultural and ethnic differences 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
sociodemographic 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 %°. This gap in the literature underscores
the importance of region-specific research to better understand these trends and inform
policies tailored to these regions. Ultimately, such a study would inform future research,

public healthcare planning strategies, and policies aimed at reducing the burden related to
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leukaemia/lymphoma in Australasia and Oceania — the two regions populated with
Indigenous people, closely geographically located but varied sociodemographic factors.
®9Hence, this study aims to (1) examine the prevalence, incidence, mortality, and DALY's
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 Oceania and

Australasia regions using GBD 2019 data.

METHODS
Data source

We extracted data from the GBD 2019 and performed a secondary analysis in the current
study 1°. All data was collected using Global Health Data Exchange (GHDx) query tool
(http://ghdx.healthdata.org/gbd-results-tool) 3 !'. Details pertaining to the collection,

processing, and generation of the GBD 2019 study dataset 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 International Classification of Diseases (ICD) codes (Appendix A) 23.
Leukaemia is typically classified by the type of white blood affected (lymphocytic or
myeloid) and disease progression (acute or chronic) !2. Key leukaemia subtypes include acute
lymphocytic leukaemia (ALL), acute myeloid leukaemia (AML), chronic lymphocytic
leukaemia (CLL), and chronic myeloid leukaemia (CML) !2. Lymphomas are categorised
based on the type of lymphocyte affected, with key lymphoma subtypes including non-
Hodgkin’s lymphomas (NHL) and Hodgkin’s lymphoma (HL) 13.

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, Micronesia, Nauru, Niue, Northern Mariana Islands, Palau,

Papua New Guinea, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu, and Vanuatu 3.
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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 DALY's
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 population prevalence, incidence, mortality, and DALY as the number of cases,
deaths and DALY of cancers varies greatly across different age groups ' . The ASR per
100 000 population is the weighted-average of age-group-specific rates, that is, ASR =

A aw
Z'T—a‘::h x 100 000, where q; is the age-group specific rate i and w; is the weight of age

=1 Wi
group i of the population '!. For the purposes of the base-case analysis, the number of
outcomes (incidence, prevalence, deaths or DALY's) occurring for each five-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 (a;). This was
multiplied by the proportional distribution (w;) 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 prevalence, incidence, mortality, and DALY of leukaemias and lymphomas (by
subtype) over a 10-year period (2010 to 2019, inclusive). EAPCs were calculated through
generalised linear regression modelling (GLM) with a gaussian family and log-link to
estimate trends: y = a+ *x + ¢, where y is In(ASR) and x is the calendar year. The EAPC
was expressed as 100*(ef-1) L. If the estimated B-coefficient and its 95% CI were both
positive, it indicated an upward trend in ASR, whereas a negative -coefficient and its 95%
Cl indicated a downward trend in ASR !, Otherwise, the temporal trend in outcomes were
assumed to be stable. P-values <0-05 were considered statistically significant.

All calculations were performed using Stata 17.0 statistical software (Stata Corp, College

Station, TX).
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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 .

RESULTS

The leukaemia and lymphoma burden in terms of incidence, prevalence, DALY's, and deaths
across Australasia and Oceania and associated temporal trends are summarised in Table 1 and
2, respectively. Table 3 and 4 summarises trends in leukaemia and lymphoma burden by sex.
Figures 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.

[Table 1 around here]

[Table 2 around here]

[Table 3 around here]

[Table 4 around here]

[Figure 1 around here]

[Figure 2 around here]
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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), respectively. 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: 16168 DALY's and
8-02 deaths per 100 000), AML (ASRs: 89-01 DALYSs and 4-15 deaths per 100 000),
followed by CLL, contributed to the greatest proportion in terms of DALY's and mortality
burden in 2019. NHL was the most prevalent haematological cancer in 2019. Following
stratification of disease burden by five-year age band and sex, the incidence, prevalence,
DALY, and mortality rates across five-year age groups generally increased with ascending
age across leukaemia/lymphoma subtypes for Australasia (see Figure 1 and 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 (incident/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 (DALY's/deaths), AML (ASRs: 49-16 DALYs and 0-91 deaths per 100 000) and
NHL (ASRs: 38-:30 DALY and 0-98 deaths per 100 000) were the largest contributors 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
significantly 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
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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% versus 0-69%). Lastly, 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 comparable between sexes, with the exception of greater increases in
mortality over time for AML and NHL for males compared with females (EAPCs: 2:55%
versus 1:46%). (Table 2)

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 incidence 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 prevalence of leukaemias/lymphomas across Oceania had remained stable over
time.

In terms of disease burden, modest but statistically significant annual reductions in DALY's
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

10
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increased over 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). Lastly, 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 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 10-year period (2010 — 2019, inclusive) in which considerable changes in
clinical practice occurred for cancer !-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 ! 13, differences in health care and cancer
surveillance/registration systems, as well as differences in accessing the social determinants
of health between high socio-demographic indices (SDI) and low-SDI countries ! 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 1216, 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 contributed the most
to mortality burden in Oceania, which may highlight issues in the effective management of
NHL in the region. Upon stratification to explore the distribution of age (5-year age group)

and sex (male/female) burden, the observed leukaemia/lymphoma burden was greater for

11
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older (versus younger) persons and males (versus 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, or environmental factors, and differences in disease
treatment and management 718, 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
discrepancies in disease burden between sexes across low-and high-SDI countries 1312,
However, further studies are recommended to establish and address sex-based drivers of
leukaemia/lymphoma burden in countries with low-or-middle SDIs 131019 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 2.

The interaction between factors for differences in leukaemia/lymphoma burden trends
between Australasia and Oceanian is similarly complex. First, there are considerable
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) 2. 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 ¢22,
Moreover, although there are several cancer registries in Oceania, the quality and
completeness of registration varies 23. For example, cancer registries 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 missing cases due to historical barriers and the lack of
resources for diagnosis and staging 6. In contrast, Australasia 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 2427, However, overall, our findings highlight the need to improve
prevention strategies 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.
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First, while trends were comparable across both sexes; a greater increase in AML mortality
for males was estimated 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 19, That is, differences be attributed to
differences in tobacco use, occupational exposure to carcinogens and high body mass index
(BMI) 2. 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 3242530 AL L 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 173132,
Therefore, it is likely that while improved disease management and treatment over time have
reduced disease burden (DALY s) for younger patients, these changes may not have had an
equal impact on reducing mortality burden among older patients 24. This is supported by
recent studies exploring ALL and NHL outcomes across Australasia, which found

improvements in the management or treatment of disease coincided with greater gains in

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/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 L. Lastly, discrepancies in temporal trends were identified in
sensitivity analyses 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 313, 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 ultimately, 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 comprehensive analysis of trends across a variety of key outcomes

facilitates an understanding of the impacts of changes in patient management/treatment on
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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 accurately, particularly when regional population structure is
incomparable to the world standard population. Lastly, 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
14 In brief, it is likely that key outcomes for Oceania were underestimated, as the capacity to
collect reliable data on haematological malignancies 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 countries 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 includes 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 considerable differences in the population distribution and risk
factors between the two regions 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 analyses) 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 4. Additionally, our EAPC model were limited to detect constant
linear trends during the 10-year period. Future research could consider capturing nonlinear
trends during this explored period. Moreover, trends of leukaemia/lymphoma burden were
predicted based on a single measure, age-standardised rate, 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 leukaemias/lymphomas. Lastly, it was
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not possible to capture the impacts of the COVID-19 pandemic on leukaemia/lymphoma
burden using GBD 2019 data 2334,

Ultimately, our findings highlight disparities in the management and treatment of
haematological malignancies 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 disadvantage. 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 predominance in the majority of leukaemia and

lymphoma burden of disease.
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Table 1 — Results of ASRs and EAPCs for key outcomes across leukaemia and lymphoma subtypesdn Australasia in 2010 and 2019
c <
ASRs per 100 000 (95% CI) 053
Measure EAPC (%) B-Cdeffigient (95% CI) P-value
2010 2019 %tg N
Incidence 32:59 (287, 37-18) 3652 (2856, 46-37) ] - 23R ;
o>
ALL 2-38 (202, 3-01) 2-91 (2-24, 3:86) 237 o-ozg@éﬁw, 0-027) <0-001
AML 4-07 (334, 4-39) 4-72 (3-67,59) 1-93 o-o@@@n 0-021) <0-001
o o
CLL 4-22 (377, 5-21) 5-22 (4:07, 6-:87) 2-40 O'OZQ@@ZZ, 0-025) <0-001
> =
CML 1-58 (1-35, 1-95) 1-82 (1-37, 2-45) 2-16 0- 02%@%)13,0'029) <0-001
=RY)
HL 2-70 (2-30, 3-26) 2-79 (214, 3:66) 0-44 0-00270203, 0-005) <0-001
NHL 17-64 (15-92, 19-38) 19-06 (15-08, 23-62) 0-95 0- 009(0%05 0-014) <0-001
Prevalence 175-46 (150-04, 208-28) 196-64 (150-07, 256-58) - - g g -
ALL 17-24 (14-33,21-87) 21-44 (16-25, 28-53) 2-57 0- 02‘? (0@21 0-030) <0-001
AML 4-46 (3-64,5°11) 475 (3-74, 5-89) 0-90 0- 009(0?007 0-011) <0-001
CLL 27-34 (24-51, 33-8) 33-84 (2592, 45-03) 2-40 0- 022 (0%22 0-025) <0-001
CML 6-74 (5-45, 8-49) 8:26 (6:06, 11-42) 2-87 0- 02&(04)22 0-035) <0-001
HL 21-45 (18-19, 25-9) 22:05 (16-83, 29-28) 0-40 0- 00%(0@03 0-005) <0-001
NHL 9823 (8392, 113-11) 106-3 (81-27, 136-44) 1-07 0-01c§_(0§05, 0-016) <0-001
CD I NEY
DALYs 312-84 (281-93, 341-76) 324-03 (281:64, 366-04) - - g -
ALL 21-79 (19-98, 25-93) 21-08 (18-6, 24-78) -0-36 -0-004 (F-005, -0-003) <0-001
1]
AML 81-57 (68-56, 86-23) 89-01 (737, 97-38) 1-15 0-011 (0309, 0-013) <0-001
CLL 24-99 (21-98, 31) 29-39 (25-11, 3676) 1-74 0-017 (0B15, 0-020) <0-001
23
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ASRs per 100 000 (95% CI)
Measure EAPC (%) ffigient (95% CI) P-value

2010 2019 N
CML 12-:02 (10-94, 14-49) 10-49 (9-15, 12-65) -1-23 -0-012 (§-024, 0-000) 0-042
HL 12-77 (109, 15-22) 12-:38 (10-44, 15-16) -0-40 -0-0@® g% 005, -0-003) <0-001
NHL 159-7 (149-57, 168-89) 161-68 (144-64, 179-31) 018 0- 00%%0%004, 0-007) 0536
Deaths 13-87 (12:2, 15-21) 1527 (12:97, 17-36) - - §§; -
ALL 0-47 (0-42, 0-57) 0-50 (0-44, 0-60) 0-75 0-002%@06, 0-009) <0-001
AML 3-51(2:87,3:77) 415 (332, 4-65) 2:07 0-02%@19, 0-022) <0-001
CLL 1-4 (1-21, 1-71) 1:71 (1-43,2°13) 2:11 o-ozgé‘;ﬁm 0-023) <0-001
CML 0-55 (0-49, 0-68) 0-52 (0-44, 0-65) -0-27 -0- o@ﬁé 014, 0-008) 0631
HL 037 (0-32, 0-44) 0-38 (0-32, 0-45) 0-05 0-008 (- @001 0-002) 0399
NHL 757 (69, 8-04) 8-02 (7-03, 8:87) 1:07 0- mf(ogos 0-016) <0-001

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; CIsL —3chr0n1c lymphocytic leukaemia;

Buluie.
g uadg

CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual perc’entgge change; HL = Hodgkin

lymphoma; NHL = non-Hodgkin lymphoma
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Table 2 — Results of ASRs and EAPC:s for key outcomes across leukaemia and lymphoma subtypes%n (?ceania in 2010 and 2019
ASRs per 100 000 (95% CI) 3 N
Measure EAPC (%) B-Ceaeffigient (95% CI) P-value
2010 2019 e 2
sl
Incidence 3-55(2:65,49) 3-62 (2:68, 4-96) - - oo % -
Do =
ALL 0-55(0-33, 0-93) 0-53 (0-33, 0-84) -0-45 -0 0@%-@ 006, -0-003) <0-001
3N
AML 1-36 (1-01, 1-88) 1-36 (0-98, 1-89) -0-02 0-005@05002 0-001) 0-816
CLL 0-03 (0-02, 0-04) 0-04 (0-03, 0-05) 1-38 0- 01@@%)12 0-016) <0-001
CML 0-32(0-2,0-51) 0-3 (019, 0-46) -0-58 -0- 0(35;-@ 008, -0-004) <0-001
HL 0-3(0-24,0-39) 0-3(0-23,0-41) -0-05 -0 O(ﬂ:){\ﬂ 002, 0-001) 0-405
NHL 0-99 (0-85, 1-15) 1:08 (0-91, 1:31) 0-92 0- oog-ﬁ%o& 0-010) <0-001
= 3
Prevalence 5-97(3:95,9-17) 6-09 (4-05,9-14) - - 25 =] -
ALL 1:46 (0-85, 2:52) 1:39 (0-86, 2:26) -0-56 -0- 0026 ( § 007, -0-004) <0-001
AML 2:68 (1-81, 4-08) 2:63 (1:75, 4) -0-21 -0 O@ (E 004, 0-000) 0-026
CLL 0-12 (0-09, 0-16) 0-14 (0-1,0-19) 1-99 0- OZQ (05)17 0-022) <0-001
CML 0-51(0-3, 0-85) 0-47 (0-28, 0-74) -0-76 -0 O(}S (-@ 010, -0-005) <0-001
HL 0-75 (0-59, 0-94) 0-81(0-6, 1-07) 0-68 0- 00%(03)03 0-011) 0-001
NHL 0-45(0-31, 0-62) 0-64 (0-45, 0-88) 3-24 0-032 (O§)21, 0-043) <0-001
=3 Fant
DALYs 140-07 (100-83, 201-45) 137-73(98-65, 196-41) - - g 5 -
ALL 29-25(16:74,51-13) 27-86(16-96, 45-85) -0-56 -0-0@ (-@007, -0-004) <0-001
- al
AML 49-78 (36-68, 70-38) 49-16(35-01, 71-49) -0-12 -0-001 (4-003, 0-000) 0-115
>
CLL 0-83 (0-6, 1-12) 0-91 (0-65, 1-28) 0-92 0-009 (008, 0-010) <0-001
>
CML 12:79 (7-25, 21-8) 11-82 (6-88, 18-89) -0-88 -0-009 (@-011, -0-007) <0-001
HL 10-11 (7-85, 13-12) 967 (7-29, 13-07) -0-55 -0-006 (-8-007, -0-005) <0-001
25
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3 ASRs per 100 000 (95% CI) c
4 Measure EAPC (%) B-Cé&ffi8ient (95% CI) P-value
5 2010 2019 @ N
? NHL 37-31 (31-71, 43-9) 38-3 (31-86, 45-84) 0-26 0-003 (0301,0-004) <0-001
w Mo
8 Deaths 277 (211, 3-72) 2:81(2°1,3°8) - -~ 832 :
9 o2
10 ALL 0-42 (0-26, 0-7) 0-41 (0-26, 0-64) -0-39 0 0(,%‘%@ 005, -0-002) <0-001
N
1; AML 0-9 (0-68, 1-21) 0-91 (0-66, 1-27) 0-08 o-oogéo‘;om 0-002) 0-244
13 CLL 0-02 (0-02, 0-03) 0-03 (0-02, 0-04) 0-99 0-01 0209, 0-011) <0-001
T =
};‘ CML 0-29 (0-18, 0-44) 0-28 (0-18, 0-41) -0-48 -0-083-9-007,-0-003) <0-001
c
16 HL 0-22 (0-17, 0-29) 0-21 (0-16, 0-28) 0-35 -0-03;@004 -0-003) <0-001
17 o
18 NHL 0-92 (0-8, 1-05) 0-98 (0-82, 1:17) 0-65 0- 00%@%)05 0-008) <0-001
19 3. =
20 )_> §
21 ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; CIgJL =chronic lymphocytic leukaemia;
22 5 9
23 CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual perc;%:nt@ge change; HL = Hodgkin
;g lymphoma; NHL = non-Hodgkin lymphoma % E
26 ¢ 8
27 ;_J a
28 .
29 8 <
31 g o
32 20N
33 f{B 2
34 g;i
35 @
36 3
37 e
38 >
39 g
40 P
41 S
42 =
(0]
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Table 3 - Trends for key outcomes across leukaemia and lymphoma subtypes in Australasia in 201§an§l 2019 by sex
Males Females @ N
Measure S =
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-cogf%i%ient (95%CI) P-value
Incidence %é %
ALL 2-45 0-024 (0-020, 0-028) <0-001 2-29 0-02§§)§)18, 0-027) <0-001
AML 2-38 0-024 (0-021, 0-026) <0-001 1-42 0‘01%?5)11,0017) <0-001
CLL 2-48 0-025 (0-02, 0-029) <0-001 2-28 0-02§@§016, 0-029) <0-001
CML 0-64 0-006 (-0-005, 0-018) 0-292 2-84 O-M;&EOZZ, 0-034) <0-001
HL 0-30 0-003 (0-002, 0-004) <0-001 0-61 O-OOéEﬁ?OS, 0-007) <0-001
NHL 1-14 0-011 (0-008, 0-015) <0-001 0-70 0‘00_5'(%5001,0013) 0-018
Prevalence g g
ALL 2:67 0-026 (0-022, 0-031) <0-001 2-46 O-OZ%{O%)D, 0-029) <0-001
AML 1-48 0-015 (0-013, 0-017) <0-001 0-39 O'OOZ (0%)01, 0-007) 0-006
CLL 2-40 0-024 (0-019, 0-029) <0-001 2:42 0‘02%(0%017, 0-031) <0-001
CML 1-94 0-019 (0-009, 0-029) <0-001 3-:07 O-O3§O-@24, 0-036) <0-001
HL 0-25 0-002 (0-001, 0-004) <0-001 0-58 O-OO%(O:%)M, 0-007) <0-001
NHL 1-23 0-012 (0-008, 0-017) <0-001 0-87 0-005(()@02,0-016) 0-016
DALYs I
ALL -0-56 -0-006 (-0-008, -0-003) <0-001 -0-08 -0-001 (%-004, 0-002) 0-589
AML 1-51 0-015 (0-013, 0-017) <0-001 0-69 0-007 (O%OOS, 0-009) <0-001
CLL 1-85 0-018 (0-013, 0-023) <0-001 1-57 0-016 (0%09, 0-022) <0-001
27
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Males Females = f
Measure S 3
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-coeffi&ient (95%CI) P-value
CML -1-86 -0-019 (-0-033, -0-004) 0-011 -0-24 -0- OG:ZHQ-CO 01, 0-006) 0-552
HL -0-53 -0-005 (-0-006, -0-004) <0-001 -0-23 -0- OOQK%) 004, -0-001) <0-001
NHL 0-34 0-003 (-0-001, 0-008) 0-165 -0-04 0 (-0@% 0-007) 0-915
Deaths ° E o
22z
ALL 0-64 0-006 (0-005, 0-008) <0-001 0-90 0- 00%'@2006, 0-012) <0-001
=
AML 2-55 0-025 (0-023, 0-027) <0-001 1-46 0 01;;&);5012, 0-017) <0-001
CLL 2-40 0-024 (0-020, 0-027) <0-001 1-66 0- Olg@@l, 0-023) <0-001
CML -0-72 -0-007 (-0-02, 0-005) 0-263 0-50 0‘003(’@003 0-013) 0-221
HL -0-08 -0-001 (-0-002, 0-001) 0-358 0-21 0- 005(0?01 0-004) 0-007
NHL 0-86 0-009 (0-005, 0-012) <0-001 0-28 0- 003 (- @ 003, 0-009) 0-345

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; CL‘,’L

pue ‘Bu

o fwglu

:eC

hr0n1c lymphocytic leukaemia;

CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual per@ént&ge change; HL = Hodgkin

lymphoma; NHL = non-Hodgkin lymphoma
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Table 4 - Trends for key outcomes across leukaemia and lymphoma subtypes in Oceania in 2010 anja} 2§19 by sex
Males Females 2 N
Measure S =
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-cogf%i%ient (95%CI) P-value
Incidence =
Pa =
ALL -0-37 -0-004 (-0-005, -0-003) <0-001 -0-54 -0-0@3@008, -0-003) <0-001
~o®
AML 0-17 0-002 (0-001, 0-003) <0-001 -0-27 -0-0()2339‘006, 0) 0-072
c =
CLL 0-96 0-01 (0-008, 0-011) <0-001 1-75 0'01§€)§)15,0-019) <0-001
= o
CML -0-61 -0-006 (-0-009, -0-003) <0-001 -0-58 -O-OQ%@-OO& -0-004) <0-001
HL -0-19 -0-002 (-0-003, -0-001) 0-005 0-31 0-00;@??02, 0-004) <0-001
ERY)
NHL 0-86 0-009 (0-007,0-010) <0-001 1-00 0-01 ‘@)9, 0-011) <0-001
Prevalence g g
SISy
ALL -0-46 -0-005 (-0-006, -0-003) <0-001 -0-66 -0-0& (%)-009, -0-004) <0-001
a 32
AML -0-04 0 (-0-001, 0-001) 0-509 -0-39 -0-0G4 ($-007, -0-001) 0-01
a o
CLL 1-54 0-015 (0-013,0-018) <0-001 2-32 0‘02%.(0502, 0-026) <0-001
CML -0-85 -0-009 (-0-011, -0-006) <0-001 -0-71 -0-0&7 (2-009, -0-005) <0-001
HL 0-47 0-005 (0-001, 0-008) 0-012 1-12 0-01§(0%07,0-016) <0-001
NHL 2-60 0-026 (0-021, 0-031) <0-001 3-73 0-03§(0§21, 0-053) <0-001
DALYs 55
Q
ALL -0-49 -0-005 (-0-006, -0-004) <0-001 -0-64 -0-006 (2-009, -0-004) <0-001
1]
AML 0-06 0-001 (0, 0-001) 0-136 -0-37 -0-004 (@-007, -0-001) 0-014
CLL 0-64 0-006 (0-005, 0-008) <0-001 1-19 0-012 (0:&%)1,0-013) <0-001
29
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Males Females = f
Measure S 3
EAPC (%) B-coefficient (95%CI) P-value EAPC (%) B-coeffitjent (95%CI) P-value
o =2
CML -0-95 -0-01 (-0-012, -0-007) <0-001 -0-84 -O-OGZSHQ%}OI, -0-007) <0-001
® 3 3
HL -0-67 -0-007 (-0-008, -0-006) <0-001 -0-20 —0-003%—%)-003, -0-001) <0-001
NHL 0-24 0-002 (0-001, 0-004) 0-001 0-29 O-OO%@)@)OL 0-004) <0-001
o>
Deaths o Y
L=
ALL -0-32 -0-003 (-0-004, -0-002) <0-001 -0-46 -0- 0@5&(-@ 007, -0-003) <0-001
= o
AML 0-27 0-003 (0-002, 0-004) <0-001 -0-19 -0- 0@%@ 005, 0-001) 0-175
CLL 0-62 0-006 (0-005, 0-007) <0-001 1-33 0- 01%&@)12 0-015) <0-001
S0
CML -0-48 -0-005 (-0-008, -0-002) 0-001 -0-50 -0- 0@ (”g”) 007, -0-003) <0-001
HL -0-45 -0-004 (-0-006, -0-003) <0-001 -0-06 -0- O(E (g) 001, 0) 0-08
NHL 0-62 0-006 (0-005, 0-008) <0-001 0-70 0 002 (0“006 0-008) <0-001

ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; ASR = age-standardised rate; CL‘,’L =€>chr0nlc lymphocytic leukaemia;

pue
o fwqlu

CML = chronic myeloid leukaemia; DALY = disability-adjusted life year; EAPC = estimated annual per@ént&ge change; HL = Hodgkin

lymphoma; NHL = non-Hodgkin lymphoma
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Figures (attached in separate files)

Figure 1 — Age-specific rates at regional level by sex in Australasia and Oceania in 2010 and
2019

Figure 2 - Trends of disease burden based on age-standardised rates in Australasia and
Oceania from 2010 to 2019
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Figure 1. Age-specific rates at regional level by sex in Australasia and Oceania in 2010 and 2019
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Figure 2 — Trends of disease burden based on age-standardised rates in Australasia and

Australasia
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Oceania from 2010 to 2019

ALL (EAPC = 2.37)
AML (EAPC = 1.93%)
CLL (EAPC = 2.40%)
CML (EAPC = 2.16%)
HL (EAPC = 0.44%)

NHL (EAPC = 0.95%)

ALL (EAPC = 2.57%)
AML (EAPC = 0.90%)
CLL (EAPC = 2.40%)
CML (EAPC = 2.87%)
HL (EAPC = 0.40%)

NHI (FAPC =1 07%

ALL (EAPC =-0.36%)
AML (EAPC = 1.15%)
CLL (EAPC = 1.74%)
CML (EAPC = -1.23%)
HL (EAPC = -0.40%)
NHL (EAPC = 0.18)

ALL (EAPC = 0.75%)
AML (EAPC = 2.07%)
CLL (EAPC =2.11%)
CML (EAPC = -0.27)
HL (EAPC = 0.05)

NHL (EAPC = 1.07%)
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ALL (EAPC = -0.45%)
AML (EAPC = -0.02)
CLL (EAPC = 1.38%)
CML (EAPC = -0.58%)
HL (EAPC = -0.05)
NHL (EAPC = 0.91%)

ALL (EAPC = -0.56%)
AML (EAPC = -0.21%)
CLL (EAPC = 1.99%)
CML (EAPC = -0.76%)
HL (EAPC = 0.68%)
NHI (FAPC =3 24*\

ALL (EAPC = -0.56%)
AML (EAPC =-0.12)
CLL (EAPC = 0.92%)
CML (EAPC = -0.88%)
HL (EAPC = -0.55%)
NHL (EAPC = 0.26%)

ALL (EAPC = -0.39%)
AML (EAPC = 0.08)
CLL (EAPC = 0.99*)
CML (EAPC = -0.48%)
HL (EAPC = -0.35%)
NHL (EAPC = 0.65%)

*: statiscially significant at 5%; 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 lymphoma
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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,
785.71-785.72), 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) 12,
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Table B1 - Age-specific rates in Australasia and Oceania by age groups and by sex (2010) S =
oz
o
Age ALL AML CLL CML = TE HL NHL
=)
groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & %(gh Male Female | Both Male Female
og
AUSTRALASIA 225
3N
. - D
Incidence 9= 9
<§ years 3-68 3-49 3-88 0-64 0-65 0-62 0-00 0-00 0-00 0-10 0-09 0'112 (cn g 0-22 0-21 0-23 0-00 0-00 0-00
°3
5-9 years 3-19 3-64 2-71 0-36 0-30 0-42 0-00 0-00 0-00 0-05 0-03 0‘07% g.80<36 0-41 0-31 1-26 1-85 0-64
D a
10-14 years 1-50 1-64 1-34 0-43 0-38 0-49 0-00 0-00 0-00 0-06 0-05 0'07% = 80'72 0-85 0-59 1-23 1-61 0-83
o>
15-19 years 1-93 2-49 1-33 0-94 0-94 0-94 0-00 0-00 0-00 0-12 0-10 0-15. go2‘66 2-49 2-83 2-47 3-06 1-85
Am3
2m
20-24 years 1-25 1-58 0-90 0-89 0-83 0-95 0-11 0-09 0-13 0-25 0-20 0'315\@24'60 4-13 5-09 2-02 2:41 1-62
(Q . —
25-29 years 0-92 0-98 0-86 0-93 0-92 0-93 0-10 0-09 0-11 0-38 0-34 0‘42'); 24-79 4-73 4-85 2-09 2-55 1-63
— o
30-34 years 0-63 0-74 0-52 0-80 0-79 0-82 0-10 0-08 0-11 0-35 0-34 0'355 §‘3'71 4-02 3-42 2:66 3-49 1-86
= o
35-39 years 0-58 0-64 0-54 1-01 0-94 1-07 0-17 0-25 0-10 0-53 0-45 0‘61% g 3-01 3-60 2-45 3-78 4-80 2-80
a 2
40-44 years 0-63 0-65 0-62 1:26 1-15 1-:36 0-38 0-56 0-21 0-58 0-48 0'67"SM 5‘2'68 3-37 2-03 3-57 4-55 2:64
= e
45-49 years 0-90 0-83 0-98 1-77 1-68 1-86 1-04 1-55 0-55 0-67 0-55 0-789% »2-19 2-59 1-80 6-07 8-01 4-20
W o
50-54 years 1-55 1-43 1-68 2:69 2:66 2:73 2:65 4-08 1-:26 0-97 0-70 1'233 3214 2:65 1-66 10-58 13:36 7-90
55-59 years 2-46 2:28 263 3-96 3-98 3-95 5-46 7-88 3-11 1-41 0-90 1'90g S52-34 2-:90 1-79 1817 23-93 12:60
2 o
60-64 years 3-89 3-57 4-21 6-47 7-10 5-86 9-24 13-38 5-16 1-91 1-44 2'383 % 2:64 2-89 2-39 2729 34-81 19-86
S (0]
65-69 years 5-54 5-70 5-37 10-74 12:57 8-95 13-75 18-98 8-64 2:78 2-18 3-36% '53-03 3-49 2-58 46-37 59-69 33:34
70-74 years 7-57 871 6:50 17-29 20-26 14-51 22-80 32:32 13-91 5-80 4-16 7'32% 83'31 3-76 2-88 7478 95-43 55-52
) N
75-79 years 7-25 9-05 5-71 21:47 2659 17-06 27-79 39-45 17-74 7-75 5-91 9-33" ;14'04 4-31 3-81 113-:53 136-31 93-89
80-84 years 655 8-05 5-43 26-59 31-89 22-61 22-93 32-71 15-58 12-47 9-85 14-44 (_)Q>4'91 5-63 4-36 125-51 153-47 104-50
@
85+ years 6-51 7-83 5-82 34-60 41-17 31-19 35-57 49-93 2811 20-89 17-36 22-72 g 7-05 8-57 625 168-07 211-16 145-67
()
Prevalence @
=
<5 years 30-07 2842 31-82 1-66 1-37 1-97 0-00 0-00 0-00 0-52 0-40 0-64 3'1-95 1-85 2-05 0-00 0-00 0-00
)
E
g 2
c
@
o
@
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1 S 3
2 pg
3 Age ALL AML CLL CML g o HL NHL
4 S S
5 groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & Bai:lln Male Female | Both Male Female
6 5-9 years 24-86 2816 21-38 0-85 0-58 1-15 0-00 0-00 0-00 0-28 0-14 0'42: 53'21 3-64 2-75 5-13 9-99 0-00
; 10-14 years 10-64 11-41 9-82 0-91 0-64 1-19 0-00 0-00 0-00 0-31 0-20 0 42% 556'39 7-48 5-23 4-62 9-00 0-00
9 15-19 years 12:97 16-52 9-24 2:93 2-48 3-40 0-00 0-00 0-00 0-65 0-43 0'87§ g %3'51 22-07 2502 17-21 21-49 12:71
::(1) 20-24 years 8-64 10-57 6:66 2:26 1-75 2:78 0-96 0-80 1-12 1-30 0-83 1'79% § %0'96 36-68 45-35 12:50 15-87 9-04
12 25-29 years 6-41 6-59 6:22 1-95 1-55 2:34 0-86 0-75 0-98 1-84 1-:30 2-389 g g2'25 41-62 42-87 13-95 17-06 10-88
13 30-34 years 4-11 4-67 3-56 1-37 1-04 1-70 0-81 0-70 0-92 1-59 1-26 1'91% @%2'47 35-09 29:92 18:27 23-69 13-03
::: 35-39 years 3-93 4-06 3-81 1-56 1-17 1-93 1-43 2-:09 0-81 2:48 1-59 3'33% § S§‘_6'15 31-21 21-33 26-28 33-18 19-71
16 40-44 years 4-43 4-27 4-59 1-74 1-27 2:19 3-08 4-46 1-76 2:62 1-60 3'58@5&3'13 29-05 17-48 21:29 2671 16-13
17 45-49 years 6-48 5-61 7-31 2-68 2-08 3:26 8-48 12-55 4-54 3-11 1-95 4'232 g§8'50 21-84 15-28 3573 47-17 24-68
::g 50-54 years 11-88 10-19 13-51 4-02 3-16 4-85 21-44 32:72 10-52 4-55 2:45 6'5%5%7'99 22-05 14-06 66-28 86:34 46-89
20 55-59 years 19-16 17-02 21-23 4-89 3-87 5-88 44-09 63-13 25:66 6-42 2:50 10'23'); §8‘72 23-11 14-47 112-26 153-67 72:19
21 60-64 years 29-74 27-06 32-39 6:79 6-51 7-07 72-83 104-29 41-72 8-59 3-85 13'275 %0'48 22-25 18:73 176-67 22863 125-30
;; 65-69 years 42-41 43-57 41-28 10-17 10-88 9:48 104-63 141-82 68:29 12:02 5-29 18'602 %1‘05 24-11 18-06 303-28 387-86 220-62
24 70-74 years 58:96 65-83 52-55 14-38 1572 13-12 164-89 229-69 104-43 25:72 9-60 40'762 o843 20-60 16-40 480-04 609-76 359-01
25 75-79 years 50-48 60-87 41-53 16-85 19-34 14-70 186-37 256-10 126-25 3369 14-00 50'673 %0‘50 20-12 20-83 704-29 825-50 599-80
;? 80-84 years 35-88 44-74 29-22 2562 30-12 22-24 103-78 139-63 76-85 52-18 22-05 74'813 %4'65 26-60 2319 54669 653-16 46671
28 85+ years 2829 34-45 25-08 27-22 29-73 25-92 107-51 137-41 91-97 76-75 35-62 98'13% 39‘74 31-23 28:97 584-51 728-80 509-52
29 DALYs ad 5
30 5 @
31 <5 years 33-57 34-38 3272 32:33 36-71 27-71 0-00 0-00 0-00 2:28 3-10 1'41% _'50'79 0-79 0-79 9-81 11-49 8-04
32 5-9 years 41-77 50-96 32-08 17-54 16-11 19-05 0-00 0-00 0-00 0-97 1-08 0'86% %1'31 1-53 1-07 13:04 19-17 6-59
gi 10-14 years 29-70 34-46 24-68 20-93 20-13 21-78 0-00 0-00 0-00 1-35 1-70 0'97. §2‘75 3-45 2-01 12:63 16-52 852
35 15-19 years 44-58 60-09 28-25 35-59 38:33 32:69 0-00 0-00 0-00 1-94 2:42 1-45 (_jQ>7'98 7-62 8:36 25-11 31-09 18-82
36 20-24 years 2617 36-41 15-66 34-85 35-54 34-14 0-80 0-78 0-83 4-06 4-95 3-14 %3‘92 13-00 14-86 32:22 38:55 25-74
g; 25-29 years 18:70 2178 15-67 36:99 40-25 3377 0-71 0-73 0-70 6-53 872 4-36 28'66 19-00 18:33 3177 38:63 24-98
39 30-34 years 12:69 16-50 9-00 32-40 35-05 29-84 0-69 0-71 0-69 6:29 8-97 3-70 g5‘58 17-69 13:53 38-10 49-78 26-81
40 2
41 E
42 5 3
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Age ALL AML CLL CML = g’ HL NHL
o)
S
Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female Both Male Female
groups 8 od
35-39 years 10-59 12-98 8:32 38-59 39-47 37-75 1-:32 2-12 0-56 850 11-08 6-05= §3~96 17-13 10-95 50-22 63-84 37-25
o <
40-44 years 9-82 11-54 819 45-96 46-23 45-70 2-81 4-46 1-24 8-92 11-41 6-54% g' 3331 16-79 9-99 65-38 83-14 48-45
0| »
o
45-49 years 10-29 11-39 9-23 56-19 58:20 54-25 683 10-99 2-81 8-87 11-34 6490 g-gl~62 14-15 9-18 100-43 132:28 6966
D S N
50-54 years 13-20 14-47 11-99 76-51 82:43 70-79 15-87 26-15 592 10-92 12-82 9-09)] CBD 80-92 13-72 8-21 156-47 196-83 117-43
o
N
55-59 years 14-77 16:26 13-34 103-10 112:22 94-27 28-96 45-36 13-09 15-02 18-12 12-:02g) g 6432 17-88 10-87 23672 310-98 164-85
= en O
60-64 years 1692 18-47 15-39 153-16 177-90 128-70 50-95 78-81 23-42 18-94 25-61 12~34$ (C/) §6~51 18-83 14-22 323-60 412-20 236-00
n—o.c =]
65-69 years 19-95 22:65 17-33 22390 273-52 175-40 77-41 114-56 41-10 25-37 36:43 14~56§ g_@,1~87 25-61 18-22 468-61 603-00 337:26
D Q
70-74 years 24-34 29-50 19-53 311-90 378-56 249-71 128-63 194-23 67-42 41-61 58-00 26~33g s 2691 30-38 23-68 632-89 808-40 469-13
75-79 years 24-21 30-78 18-55 323-26 414-37 244-72 150-67 225-50 8617 46-15 65:79 29~22§ 5 §8~46 32-00 25-41 78155 940-58 644-47
=m
80-84 years 2376 29-38 19-53 305-46 378-02 250-97 172-03 25391 110-53 56-89 80-97 38-815\@3656 30-73 23-43 86629 1063-97 717-82
(Q . —
85+ years 21-99 2697 19-40 247-01 33678 200-36 225-66 332-13 170-32 69:92 106-41 50~95‘> _222‘14 28-86 18-64 835-96 1072-56 712-99
— o
3 3
Deaths g 5
<5 years 0-36 0-37 0-35 0-37 0-42 0-32 0-00 0-00 0-00 0-03 0-04 0~02§ §0~01 0-01 0-01 0-11 0-13 0-09
«Q
5-9 years 0-49 0-60 0-37 0-21 0-20 0-23 0-00 0-00 0-00 0-01 0-01 0-01'SM §0~01 0-02 0-01 0-15 0-22 0-08
10-14 years 0-38 0-44 0-31 0-27 0-26 0-28 0-00 0-00 0-00 0-02 0-02 0~Olg '8.0~03 0-04 0-02 0-16 0-20 0-11
15-19 years 0-61 0-82 0-38 0-49 0-53 0-45 0-00 0-00 0-00 0-03 0-03 0-023 30-09 0-09 0-09 0-33 0-41 0-25
o O
20-24 years 0-38 0-53 0-23 0-52 0-53 0-51 0-01 0-01 0-01 0-06 0-07 0-05_]) ZO~17 0-16 0-18 0-47 0-56 0-37
@ <
25-29 years 0-29 0-34 0-24 0-60 0-65 0-54 0-01 0-01 0-01 0-10 0-14 0~07g g 0-26 0-26 0-26 0-49 0-60 0-39
S|
30-34 years 0-22 0-28 0-15 0-57 0-62 0-52 0-01 0-01 0-01 0-11 0-16 0~06g _'50~24 0-27 0-21 0-64 0-84 0-45
«Q
35-39 years 0-20 0-24 0-15 0-74 0-76 0-73 0-02 0-04 0-01 0-16 0-21 0-11@ Q0-24 0-29 0-19 0-92 1-17 0-69
40-44 years 0-20 0-24 0-17 0-98 0-98 0-97 0-05 0-09 0-02 0-19 0-24 0~13. 025 0-32 0-19 1-35 1-71 1-00
45-49 years 0-23 0-26 0-20 1-33 1-38 1-28 0-14 0-23 0-06 0-21 0-27 0-15 £0~25 0-30 0-20 2-30 3-02 1-60
[0}
50-54 years 0-33 0-36 0-29 2:04 2:20 1-88 0-37 0-61 0-13 0-28 0-34 0-23 % 0-26 0-32 0-19 4-01 5-05 3-02
@
55-59 years 0-40 0-45 0-35 3-15 3-43 2-87 0-75 1-19 0-33 0-45 0-55 0-34 W0-40 0-49 0-30 6-88 9-03 4-80
o
60-64 years 0-51 0-57 0-44 5-45 633 4-57 1-56 2-43 0-70 0-65 0-90 0-40 o0-53 0-61 0-46 10-91 13-88 7-98
Q
Q
E
3 4
o
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3 ALL AML CLL CML g o HL NHL
Age S o
4 =
5 groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & Bai:lln Male Female | Both Male Female
6 65-69 years 0-69 0-80 0-58 9-48 11-59 7-42 2-81 4-18 1-46 1-04 1-53 0-56= 50'85 0-99 0-70 18:56 23-81 13-43
7 o <
) 70-74 years 1-00 1-23 0-78 16-14 19-60 12-:92 5-69 8-63 2-94 2-05 2-97 1'20% r:” g 1-31 1-47 1-16 29-99 38-15 22-38
0l »
o
9 75-79 years 1:26 1-63 0-95 21-14 27-10 16-:00 8:36 12-56 4-73 2-84 4-24 1-64¢) g @172 1-95 1-52 45-52 54-53 37-75
QSN
::? 80-84 years 1-66 2-08 1-35 25-91 32-06 21-29 13-45 19-88 8-62 4-45 6-71 2-74a) ‘30 81'96 2:26 1-73 67-50 82-33 56-36
ot
~
12 85+ years 2-24 2-76 1-:96 29-33 39-43 24-08 2575 37-40 19-69 7-63 12:29 5-213] g '01'98 2:63 1-64 90-34 113-20 78:46
=y o
13 T
OCEANIA Xc g
14 N
15 Incidence o % %’_
oS o
16 <5 years 1-18 1-31 1-03 1-42 1-62 1-:20 0-00 0-00 0-00 0-19 0-26 0‘10%3;&0'02 0-02 0-02 0-00 0-00 0-00
17 o
18 5-9 years 0-74 0-63 0-86 0-74 0-64 0-85 0-00 0-00 0-00 0-09 0-13 0-043 %30'14 0-25 0-03 0-34 0-49 0-17
ER%)
19 10-14 years 0-65 0-43 0-90 0-79 0-33 1-30 0-00 0-00 0-00 0-14 0-04 0'2%%%0'09 0-14 0-02 0-55 0-32 0-81
S
20 15-19 years 0-52 0-66 0-36 1-65 2-:04 1-:22 0-00 0-00 0-00 0-03 0-04 0-03% 50'20 0-30 0-08 0-65 0-72 0-57
21 o
22 20-24 years 0-34 0-38 0-30 0-98 1-37 0-56 0-02 0-02 0-03 0-11 0-17 0'04§ ‘%‘0'35 0-35 0-35 0-49 0-62 0-35
3 T
23 25-29 years 0-37 0-43 0-30 1-39 1-35 1-44 0-02 0-02 0-03 0-36 0-22 0'518 g 0-35 0-46 0-23 0-70 0-90 0-49
;g 30-34 years 0-11 0-17 0-05 0-84 1-19 0-50 0-02 0-02 0-02 0-24 0-17 0'31-% 5-0'46 0-60 0-32 0-64 0-48 0-80
a =
26 35-39 years 0-26 0-18 0-34 1-33 1-55 1-12 0-03 0-02 0-03 0-43 0-37 0-49¢ 8 0-35 0-61 0-09 0-93 1:20 0-67
3 3
27 40-44 years 0-14 0-18 0-09 1-17 1-66 0-65 0-03 0-02 0-04 0-12 0-15 0'07% 80'36 0-59 0-11 1-23 1-29 1-17
=| =]
;g 45-49 years 0-34 0-32 0-36 1-93 1-50 2-41 0-03 0-02 0-04 0-68 0-16 1'236 053 0-74 0-31 1-49 1-78 1-19
o <
30 50-54 years 0-49 0-47 0-52 1-79 1-40 2-22 0-08 0-06 0-10 0-88 0-44 1'373 8 0-72 1-21 0-17 2-04 2-65 1-36
o
31 55-59 years 0-69 0-76 0-61 2-83 3:06 2-57 0-24 0-26 0-22 1-04 1-13 0939 2061 0-74 0-45 3-19 355 2-78
= )
g; 60-64 years 0-38 0-55 0-19 2-84 3-61 1-96 0-24 0-28 0-20 1-63 0-55 2'873 80'93 0-93 0-94 4-10 3-96 4-27
: o
34 65-69 years 0-51 0-71 0-28 2-84 3:56 2-01 0-32 0-21 0-44 1-57 1-10 2-10 £0-98 1-45 0-43 6-05 7-42 4-49
>
35 70-74 years 0-37 0-54 0-19 2-82 3-20 2-42 0-22 0-18 0-27 2-60 1-11 4-19 ‘g 1-44 1-54 1-32 843 9-13 7-67
36 3
37 75-79 years 0-70 0-31 1-08 6-31 6-90 573 0-30 0-34 0-27 0-78 1-35 0-23 8 1-30 1-86 0-75 9-80 7-49 12-05
38 80-84 years 0-20 0-24 0-17 4-52 6-56 2-84 0-34 0-54 0-17 1-79 0-52 2-84 50'88 1-03 0-76 11-67 16-54 7-63
39 85+ years 0-62 0-22 0-87 855 16-30 3-56 0-23 0-20 0-25 2-19 0-43 3-33 <_2.1'04 1-:56 0-70 875 10-90 7-36
40 _g
41 =S 5
42 2
o
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Age ALL AML CLL CML ol g’ HL NHL
e
=
groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & Bai:lln Male Female | Both Male Female
Prevalence n g
o mao
<§ years 3-46 3-86 3-04 3-68 3-74 3-62 0-00 0-00 0-00 0-44 0-62 0'248 a 30-09 0-09 0-09 0-00 0-00 0-00
o
5-9 years 2:08 1-76 2:42 1-89 1-42 2:40 0-00 0-00 0-00 0-20 0-29 0-10@| (52 0-52 0-88 0-12 0-00 0-00 0-00
oI N
10-14 years 1-50 0-99 2-08 1-72 0-58 3-01 0-00 0-00 0-00 0-27 0-09 0'488 CBD 80'27 0-42 0-10 1-00 0-00 2-12
=
—~ D -
15-19 years 1-85 2:36 1-:29 5-18 5-90 4-38 0-00 0-00 0-00 0-09 0-10 0-089| 2 g0-91 1-33 0-46 1-22 1-13 1-31
gwns
20-24 years 1-04 1-13 0-95 2-40 3-15 1-62 0-14 0-13 0-15 0-24 0-38 0'08>,_<._g g 1-49 1-31 1-68 0-11 0-21 0-00
[N Ne)
25-29 years 0-97 1-14 0-80 3-00 2:50 3-51 0-11 0-09 0-14 0-71 0-42 1'003 g-§1'09 1-32 0-86 0-28 0-49 0-06
c
30-34 years 0-22 0-35 0-09 1-30 1-65 0-96 0-07 0-07 0-08 0-40 0-29 0'51§231'16 1-37 0-95 0-27 0-00 0-54
>
35-39 years 0-49 0-34 0-64 1-89 1-91 1-88 0-12 0-09 0-15 0-66 0-57 0-753 %50'72 1-23 0-21 0-62 0-81 0-43
S
40-44 years 0-23 0-30 0-15 1-35 1-75 0-94 0-12 0-07 0-17 0-16 0-21 0'105\(//)20'66 1-09 0-22 0-23 0-33 0-12
Q- 5
45-49 years 0-62 0-56 0-69 2:72 1-72 3-81 0-12 0-07 0-17 1-00 0-24 1-82y  £1-00 1-42 0-56 0-25 0-49 0-00
4 o
50-54 years 0-91 0-81 1-02 2-53 1-60 3-56 0-33 0-22 0-45 1-27 0-64 1'995 § 1-28 2-17 0-29 0-35 0-67 0-00
55-59 years 1-19 1-29 1-09 3-15 3-00 3-32 0-96 0-99 0-94 1-43 1-55 1'31% g 0-85 1-08 0-60 0-49 0-75 0-20
Q
60-64 years 0-58 0-83 0-28 2-67 3-18 2-08 0-83 0-92 0-73 2-12 0-69 3'769) 51'09 1-13 1-04 0-41 0-22 0-63
I =
65-69 years 0-64 0-88 0-36 2-50 3-01 1-92 0-91 0-54 1-34 1-83 1-27 2'482 280‘92 1-39 0-37 0-87 1-46 0-20
70-74 years 0-45 0-66 0-22 2-28 2-54 2-01 0-52 0-39 0-65 2-70 1-13 4'383 il'll 1-:26 0-95 2-48 2-65 2-30
o o©O
75-79 years 0-72 0-27 1-17 4-82 5-11 4-53 0-53 0-56 0-50 0-71 1-23 0-207 20‘90 1-34 0-47 3-98 1-72 6-19
o c
80-84 years 0-15 0-17 0-14 4-44 6-53 2-70 0-37 0-58 0-19 1-45 0-40 2'313 g 0-57 0-73 0-44 2:72 4-66 1-11
5
85+ years 0-34 0-16 0-46 6-31 11-67 2-86 0-19 0-16 0-22 1-64 0-29 2'50% _'50‘75 1-:26 0-42 1-37 1-89 1-04
DALYs 3 §
<5 years 72-64 81-01 63-64 69-80 8378 54-75 0-00 0-00 0-00 11-58 16-52 6:26 20-98 1-21 0-74 33-59 38-44 28-37
>
5-9 years 44-00 37-52 51-13 34-63 31-94 37-60 0-00 0-00 0-00 5-41 7-94 2:62 ‘-g 6-71 11-90 1-00 10-73 16-18 4-73
S
10-14 years 39:90 26-46 55-03 36-75 16-80 59-23 0-00 0-00 0-00 8-54 2:73 15-07 8 3-98 6:71 0-90 16-90 9-26 25-51
15-19 years 23-94 30-52 16-70 61-11 78-40 42-12 0-00 0-00 0-00 1-55 1-73 1-35 56'83 10-71 2-56 20-14 23-20 16:76
20-24 years 16-:30 17-90 14-63 37-62 54-42 20-22 0-94 0-95 0-93 5-02 8-21 1-71 32‘03 12-80 11-23 23:69 29-93 17-:22
o
E
g 6
c
o
a
o
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3 Age ALL AML CLL CML g @ HL NHL
4 S S
5 groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & Bai:lln Male Female | Both Male Female
6 25-29 years 17-45 20-59 14-29 52-57 53-46 51-68 0-82 0-70 0-94 17-:33 10-29 24'42: 52'89 17-76 8-:00 32-83 42-47 23-15
; 30-34 years 5-22 8-24 2:24 33-17 48-02 18-51 0-59 0-60 0-58 11-82 8-40 15'20% %ngTSO 23-36 11-72 27-14 20-00 34-20
9 35-39 years 12:24 8-57 15-93 49-78 60-27 39-24 1-00 0-84 1-16 20-15 17-30 g %3'28 23-36 3-16 37-11 47-73 26-44
10 40-44 years 6-06 813 3-88 42-70 62-31 22-07 1-04 0-70 1-40 5-23 6-99 5 § §2'88 21-33 3-99 52-71 54-89 50-42
1; 45-49 years 1310 12-41 13-84 59-13 48-82 70-29 0-86 0-59 1-16 26-46 6:33 g 37'06 23-51 10-07 58:35 6926 46-52
13 50-54 years 16-80 16-09 17-59 48-79 40-80 57-72 2-11 1-62 2-65 30-63 15-38 pad (C/) :250'62 34-58 5-02 72-76 94-38 48-61
1: 55-59 years 21-01 23-24 18-46 73-33 8251 62-89 5-71 6:33 5-01 31-95 34-79 Q-%_ gG'SZ 19-97 12-59 103-92 115-52 90-72
16 60-64 years 10-41 15-05 5-09 67-72 88-12 44-30 5-37 6-37 4-23 45-07 15-21 523'14 22-62 23-73 120-13 116-02 124-85
17 65-69 years 12:24 17-14 6-64 59-01 75-55 40-08 6:38 4-30 877 38:20 26-84 5 §1'76 32-16 9-86 153-15 187-54 113-80
12 70-74 years 7-79 11-41 3-93 50-31 57-99 42-13 4-06 3-39 4-78 55-07 23-54 5%8'29 29-79 26-71 179-60 195-13 163-07
20 75-79 years 12:65 5-54 19-57 93-83 104-77 83-20 4-84 5-56 4-14 14-:30 24-69 - -221‘69 30-54 13-09 173-43 135-34 210-45
21 80-84 years 3-06 3-61 2:60 51-30 75-67 31-08 4-79 7-69 2-39 26-85 7-78 ‘%2'01 13-45 10-81 185-78 262-67 121-95
;; 85+ years 6-46 2:63 8-93 76-36 147-75 30-39 2:63 2-30 2-84 2676 5-:09 %0‘23 14-70 7-36 102-42 125-73 87-41
24 Deaths g
;2 <5 years 0-84 093 073 0-80 096 063 000 000 000 013 019 ‘_8'0~01 001 001 0-39 033 045
27 5-9 years 0-53 0-46 0-62 0-42 0-39 0-46 0-00 0-00 0-00 0-07 0-10 30'08 0-14 0-01 0-13 0-06 0-20
28 10-14 years 0-52 0-34 0-72 0-48 0-22 0-77 0-00 0-00 0-00 0-11 0-04 %0'05 0-09 0-01 0-22 0-33 0-12
;g 15-19 years 0-33 0-42 0-23 0-85 1-09 0-58 0-00 0-00 0-00 0-02 0-02 %0'09 0-15 0-04 0-28 0-23 0-32
31 20-24 years 0-24 0-27 0-22 0-56 0-81 0-30 0-01 0-01 0-01 0-07 0-12 _'50'18 0-19 0-17 0-35 0-26 0-45
32 25-29 years 0-28 0-33 0-23 0-85 0-86 0-83 0-01 0-01 0-02 0-28 0-17 %0'21 0-29 0-13 0-53 0-37 0-68
gi 30-34 years 0-09 0-14 0-04 0-58 0-84 0-32 0-01 0-01 0-01 0-21 0-15 §0‘31 0-41 0-21 0-48 0-60 0-35
35 35-39 years 0-24 0-16 0-31 0-96 1-16 0-75 0-02 0-02 0-02 0-39 0-33 (_)Q>0'26 0-45 0-06 0-71 0-51 0-92
36 40-44 years 0-13 0-17 0-08 0-91 1-32 0-47 0-02 0-01 0-03 0-11 0-15 %0‘27 0-45 0-08 1-12 1-07 1-17
g; 45-49 years 0-31 0-29 0-33 1-40 1-16 1-66 0-02 0-01 0-03 0-63 0-15 50'40 0-56 0-24 1-38 1-10 1-64
39 50-54 years 0-45 0-43 0-47 1-30 1-09 1-54 0-06 0-04 0-07 0-82 0-41 3'0‘55 0-92 0-13 1-94 1-:30 2:52
40 =
41 E
42 5 7
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ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; CLL = chronic lymphocytic leukaemia; CML = chronic myeloid leukaemia; DALY = disability-

lymphoma
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d life year; HL = Hodgkin lymphoma; NHL = non-Hodgkin
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groups Both Male Female | Both Male Female | Both Male Female | Both Male Female & Bai:lln Male Female | Both Male Female
55-59 years 0-64 0-71 0-56 2-24 2-52 1-92 0-17 0-19 0-15 0-98 1-06 0-88= 50'50 0-61 0-38 3-17 2:77 3-52
o <
60-64 years 0-37 0-53 0-18 2-40 3-13 1-57 0-19 0-22 0-15 1-60 0-54 2'82% glgO'SZ 0-80 0-84 4-26 4-43 4-12
0l »
o
65-69 years 0-52 0-72 0-28 2-49 3-18 1-69 0-27 0-18 0-36 1-61 1-13 2-16¢ gﬂa 0-92 1-35 0-42 6-46 4-81 7-91
D S N
70-74 years 0-40 0-59 0-20 2-59 2-98 2-17 0-21 0-17 0-24 2-84 1-21 4-57q) ‘30 81'46 1-53 1-38 9-25 8-41 10-03
ot
=
75-79 years 0-82 0-36 1-27 6:07 678 5-39 0-31 0-36 0-26 0-93 1-60 0-279 g '01'41 1-98 0-85 11-25 1367 8:76
= enC
80-84 years 0-26 0-30 0-22 4-29 6-33 2-60 0-40 0-64 0-20 2-26 0-65 3'602 (Cl)g 1-01 1-13 0-91 15-68 10-31 22-15
—~5 =]
85+ years 1-05 0-31 1-52 872 17-07 3-34 0-30 0-27 0-32 2:97 0-60 4'50§ gg 1-19 1-66 0-88 12-11 10-23 15-03
o=
oC o
p_2
@ J%_"
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Table B2 - Age-specific rates in Australasia and Oceania in 2019 by age groups and by sex c ‘g
o
=
ALL AML CLL CML 8 EIL NHL
Age groups o
Both Male Female Both Male Female Both Male Female Both Male Female Both; Néle Female Both Male Female
wlmom
AUSTRALASIA 23
-oZ
[1°) -
Incidence ME] N
Srgs]
<§ years 3-41 3-42 3-40 0-49 0-52 0-46 0-00 0-00 0-00 0-08 0-08 0-08 0‘23'3-?) ?LJ'ZI 0-24 0-00 0-00 0-00
(o] =]
5-9 years 3-34 3-98 2:66 0-32 0-30 0-35 0-00 0-00 0-00 0-05 0-03 0-07 0'345 '_U; §35 0-32 0-97 1-45 0-47
x|c
10-14 years 1-59 1-75 1-43 0-39 0-35 0-42 0-00 0-00 0-00 0-06 0-05 0-08 06%% §82 0-56 1-02 1-33 0-70
==}
15-19 years 1-74 2-15 1-31 0-73 0-73 0-74 0-00 0-00 0-00 0-10 0-07 0-13 2'4%2 %06 2-82 1-92 2-39 1-41
~ Qo
20-24 years 1:26 1-56 0-95 0-77 0-77 0-78 0-11 0-10 0-12 0-22 0-17 0-27 4‘5%’:; 411 4-99 1-49 1-90 1-08
o
25-29 years 1-02 1-08 0-96 0-84 0-90 0-79 0-10 0-09 0-11 0-35 0-31 0-39 4'903 m £79 5-00 1-93 2-54 1-34
Lo
30-34 years 0-71 0-79 0-63 0-74 0-71 0-77 0-10 0-08 0-11 0-33 0-30 0-37 3‘78 . %94 3-62 2-51 3-23 1-81
35-39 years 0-73 0-77 0-70 0-90 0-81 1-00 0-19 0-27 0-11 0-51 0-39 0-62 3-032 §57 2-52 3-58 4-65 2-53
= 3
40-44 years 0-74 0-70 0-79 1-16 1-04 1-28 0-41 0-58 0-24 0-55 0-40 0-69 2‘7% F46 2-12 3-44 4-48 2-44
= ©
45-49 years 1-15 1-01 1-29 1-65 1-53 1-77 1-13 1-67 0-62 0-63 0-48 0-77 2-2@ $62 1-92 5-55 7-13 4-04
- (o
50-54 years 1-90 1-64 2-15 2-74 2:65 2-82 2:68 3-94 1-48 0-88 0-57 1-18 2‘1% 2'_69 1-71 9-66 12-13 7-31
al
o
55-59 years 3-15 275 3-53 3-87 3-78 3-96 5-66 7-64 3-78 1-42 0-72 2-08 2390 598 1-82 16-45 21-25 11-89
3 ~
60-64 years 5-14 4-80 5-45 6:42 7-27 5-62 9-58 13-73 5-68 1-83 1-13 2-49 2‘7% & 06 2-45 26-27 34-77 18:29
= =]
65-69 years 7-18 7-47 691 10-43 12-24 874 14-40 19-77 9-36 2:63 1-59 3-60 295 ?5'30 263 42-41 54-14 3143
(2]
>
70-74 years 8-86 10-29 7-52 17-73 21-37 14:32 22-50 31-04 14-47 5-00 2-88 6-98 3‘1@ P44 2-89 67-82 86-44 50-32
'_\
75-79 years 8-54 10-31 6-96 24-48 30-33 19-21 31-40 42-78 21-16 8-06 5-16 10-67 4-0@ %27 391 108-54 131-59 8778
ol 9
80-84 years 7-57 9-62 5-89 28-81 36-06 22-89 26-29 36-47 17-98 13-42 9:24 16-83 5‘1'{2 53'86 4-62 122-55 148-57 101-32
85+ years 7-24 879 6-27 39-29 47-14 34:42 41-49 55-39 3288 | 2502 17-88 29-44 7-92 %45 6:97 176-74 215-23 152-88
=)
Prevalence g
o
<5 years 28-18 | 28-22 2813 1-18 1-02 1-36 0-00 0-00 0-00 0-43 0-36 0-50 2:01 g91 2-12 0-00 0-00 0-00
5-9 years 26:60 | 31:56 21-38 0-78 0-60 0-96 0-00 0-00 0-00 0-29 0-15 0-44 2:98 52:12 2-84 0-00 0-00 0-00
3
QD
©
=
o
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ALL AML CLL CML c gl’IL NHL
Age groups 2 s
Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female
10-14 years 11-66 | 12-58 10-68 0-75 0-54 0-97 0-00 0-00 0-00 0-32 0-19 0-46 6148 gZO 5:02 0-00 0-00 0-00
cl <
15-19 years 12-25 | 1512 9-24 2-23 1-89 2-60 0-00 0-00 0-00 0-55 0-35 0-76 21-5&8 gﬁg% 24-98 9-01 17-19 0-43
n|n
o
20-24 years 9-10 | 1095 7-20 1-85 1-50 2:21 0-94 0-85 1-:04 1-19 0-77 1-63 40~5$£3Q58 44-59 6-44 12-69 0-00
DIS N
25-29 years 7-38 7-61 7-17 1-68 1-43 1-91 0-86 0-78 0-95 1-78 1-28 2-28 43-295"304%20 44-36 9-22 16-56 1-99
o1
N
30-34 years 4-84 5:27 4-44 1-18 0-88 1-47 0-83 0-70 0-96 1-64 1-18 2-:08 33~1’5%3'655 31-84 17-29 22:21 12-58
Zlen O
35-39 years 5-16 522 5-11 1-29 0-90 1-67 1-59 2-26 0-94 2-53 1-52 352 | 26462 %506 21-99 25-19 3221 18-36
n—r.c_
40-44 years 5-46 4-87 6:02 1-47 1-04 1-87 3-31 4-65 2-:02 2-69 1-49 3-85 24~11§_g2g~98 18-44 20-56 26-52 14-82
o a
45-49 years 8-56 7-15 9-90 2-31 1-67 291 9-30 13-62 520 3-13 1-84 4-34 19-3%52%_37 16-42 33-54 42-47 25-07
50-54 years 14-93 | 12-12 17-60 3-81 2-85 4-71 21-81 31-76 12-35 4-43 2:20 6-55 18~483 %253 14-63 57-00 70-32 44-32
=im
55-59 years 24-96 | 20-99 28:72 4-73 3-69 572 45-98 61-47 31-28 7-08 2-28 11-63 19-31;@?97 14-90 | 103-35 139-06 69-49
(Q' —
60-64 years 39-62 | 36-89 42-19 663 6-46 6-80 75:96 | 107-63 46-21 9-10 3-45 14-41 21~62}> 2;89 19-49 172-89 231-60 117-75
= T
65-69 years 55-54 | 57-82 53-41 9-62 10-15 9-12 110-60 | 149-02 74-65 | 12-87 4-51 2069 20-995 2326 18-86 | 282-65 357-97 212-18
=] O
70-74 years 69-:60 | 78-51 61-24 14-64 16-52 12-88 164-84 | 223-50 10976 | 24-59 7-93 40-24 18~62§ 1'%86 17-45 | 447-32 566-06 335-79
S
75-79 years 59-89 | 69-96 50-81 19-02 22-01 16:33 | 214-12 | 282-82 152:26 | 38:46 | 14-32 60-20 22-452 28768 22-24 | 691-00 821-62 573-39
3
= .
80-84 years 42:02 | 54-42 31-90 27-69 33-99 22-55 124-12 163-07 92:34 | 60-31 [ 23-98 89-96 | 2811 3@14 26-48 | 560-72 665-53 475-20
v o
85+ years 30-93 | 38-08 26-50 30-38 34-02 28-12 126-15 154-80 108-:40 | 95-23 | 41-63 128-46 | 3398 3@65 32-84 | 620-56 753-81 537-97
3_5 Q
DALYs = Z.
@ <
<5 years 26-87 | 28-83 24-80 26-12 30-77 21-22 0-00 0-00 0-00 1-63 2-34 0-88 0761 g.77 0-75 7-22 9-14 5-19
=)
5-9 years 37-00 | 46-31 27-21 15-79 15-74 15-85 0-00 0-00 0-00 0-83 0-89 0-76 1~1% _'528 1-03 9-94 14-92 4-70
Q N
10-14 years 28-97 | 33-68 24-01 19-49 19-50 19-49 0-00 0-00 0-00 1-08 1-33 0-81 2-3@ %93 1-78 10-21 13-34 690
: a1
15-19 years 36:05 | 4515 26-51 28-09 30-08 2600 0-00 0-00 0-00 1-31 1-58 1-03 675 90 7-65 18-97 23-74 13-96
20-24 years 23-51 | 31-94 14-82 31-04 33-65 2835 0-76 0-77 0-75 3-06 3-83 2:26 | 12-74 @97 13-54 23-07 29-63 16-31
@
25-29 years 18-38 | 21-55 15-25 34-34 40-03 2874 0-68 0-72 0-64 5-14 696 334 | 1748 | 1398 16-99 28-49 37-48 19-66
®
30-34 years 12-86 | 15-84 10-01 30-41 32-27 28:63 0-66 0-67 0-66 4-96 6-82 318 | 1422 | 19977 12-74 34-80 45-01 25-01
=
35-39 years 11-82 | 13-86 9-85 35-36 34-92 35-78 1-37 215 0-60 6-86 874 5:04 | 1268 | 1&45 9-99 46-07 60-10 3243
«Q
5
=)
8 10
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®
o
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ALL AML CLL CML = 9L NHL
Age groups 2 g
Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female
40-44 years 10-03 | 10-85 923 43-59 43-25 43-92 2-81 4-36 1-31 6-95 8:52 543 | 12562 1%85 9-38 60-79 79-45 42-78
c| <
45-49 years 11-33 | 12-07 10-62 53-23 54-28 52-23 6-92 11-10 2-95 6-88 8-61 524 | 10748 gﬁ%% 8-86 88-79 114-51 64-39
n|ln
o
50-54 years 13-79 | 14-55 1307 78-87 84-07 73-93 14-91 23-87 6-38 8-18 920 7-22 10~3Q§£1Q93 7-80 | 138-78 174-67 104-62
DS N
55-59 years 16-47 | 17-17 15-80 | 100-63 | 106-91 94-68 27-89 41-71 14-79 | 11-89 | 12-96 10-88 13-745"301%39 10-28 | 208-42 269-62 150-37
o1
N
60-64 years 19-48 | 21-18 17-88 | 152-58 | 184-02 123-06 49-79 77-19 24:06 | 1428 | 18-02 10-77 16~05%1%61 13-59 | 303-09 402-15 210-04
Zen O
65-69 years 23-22 | 26:09 20-53 | 219-54 | 270-80 171-58 76-22 | 113-23 41-58 | 18-23 | 23-92 12:91 | 20282 ‘é&gu 17-49 | 417-20 534-39 307-54
n—r.c_
70-74 years 26:37 | 31-64 21-41 | 32135 | 401-70 245-89 | 120-42 | 178-24 6612 | 2822 | 35-48 21-40 24-1%%_2&31 22:20 | 558-49 714-78 41171
o a
75-79 years 27-39 | 3323 22-12 | 370-48 | 475-03 276-34 | 163-00 | 234-27 98-82 | 39-59 | 51-78 28-63 26-6@-528_68 24-84 | 728-74 888-41 584-96
80-84 years 26:80 | 34-20 20-76 | 333-08 | 430-72 253:40 | 190-92 | 274:71 122-54 | 51:62 | 68-15 38-13 25~8‘§ U:%Z%SS 22-85 | 826-89 | 1009-26 678-08
={m
85+ years 24-19 | 29-81 20-71 | 267-36 | 36638 205-98 | 253-23 | 35558 189-78 | 70-86 | 96-23 55-14 21-953@&24 18-05 | 838-42 1046-68 709-32
Ql- =
Deaths 3_> §
<5 years 0-28 0-31 0-26 0-30 0-35 0-24 0-00 0-00 0-00 0-02 0-03 0-01 O-Og %.01 0-01 0-08 0-11 0-06
5-9 years 0-43 0-54 0-31 0-19 0-19 0-19 0-00 0-00 0-00 0-01 0-01 0-01 0~01§ EOI 0-01 0-11 0-17 0-05
Q|
10-14 years 0-37 0-43 0-30 0-25 0-25 0-25 0-00 0-00 0-00 0-01 0-02 0-01 003, 503 0-02 0-13 0-16 0-08
I =
15-19 years 0-49 0-61 0-36 0-39 0-42 0-36 0-00 0-00 0-00 0-02 0-02 0-01 0~0€' 'gr07 0-09 0-25 0-31 0-18
20-24 years 0-34 0-46 0-21 0-46 0-50 0-42 0-01 0-01 0-01 0-04 0-06 0-03 018 5;15 0-16 0-33 0-43 0-24
o] ©
25-29 years 0-29 0-34 0-24 0-55 0-65 0-46 0-01 0-01 0-01 0-08 0-11 0-05 0-247 @.25 0-23 0-44 0-58 0-31
@ <
30-34 years 0-22 0-27 0-17 0-53 0-57 0-50 0-01 0-01 0-01 0-09 0-12 0-05 025 g'24 0-19 0-59 0-76 0-42
=)
35-39 years 0-22 0-26 0-18 0-68 0-67 0:69 0-02 0-04 0-01 0-13 0-17 0-09 0~21% _'6_3\26 0-17 0-84 1-10 0-60
«Q
40-44 years 0-20 0-22 0-19 0-93 0-92 0-93 0-05 0-08 0-02 0-14 0-18 0-11 0-2% §3O 0-18 1-25 1-64 0-88
: a1
45-49 years 0-25 0-27 0-23 1-26 1-29 1-24 0-15 0-23 0-06 0-16 0-20 0-12 0-23 827 0-19 2-03 2-61 1-47
50-54 years 0-34 0-36 0-31 2-10 225 1-97 0-34 0-56 0-14 0-21 0-24 0-18 0-24 @30 0-18 3-55 4-46 2-68
@
55-59 years 0-44 0-47 0-41 3-07 327 2-88 0-72 1-09 0-37 0-35 0-39 0-31 0-38 B48 0-28 6-05 7-81 4-37
®
60-64 years 0-57 0-64 0-50 5-43 6-55 4-37 1-50 2-35 0-71 0-49 0-63 0-35 0-51 @59 0-43 10-19 13-50 7-08
=
65-69 years 0-78 0-90 0-67 9-30 11-47 7-26 2:74 4-11 1-45 0-73 1-00 0-48 0-78 B89 0-67 16-47 21-03 12-:20
«Q
Q
E
g 11
o
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ALL AML CLL CML = 9L NHL
Age groups S
Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female
70-74 years 1-06 130 0-84 16-64 20-80 12-73 5-27 7-84 2-86 136 1-81 0-94 1R 527 1-07 26-36 33-61 19-55
=
75-79 years 1-43 1-77 1-12 2427 31-13 18-08 8-:93 12-88 5-38 2:39 3-31 1-55 1-543 g' 2'72 1-47 42-20 5122 3409
n|n
o
80-84 years 1-86 2-41 1-42 28-28 3659 2151 14-82 21-39 9-46 3-94 5-61 2-58 1-86p g-QB 1-64 64:02 77-68 52-88
DS N
85+ years 2-52 3-13 2:14 32:43 43-74 25-42 29-48 40-86 22-42 7-80 | 11-30 5-64 1-9]6"30 B49 1-54 92-:20 112-39 79-68
9> 5
OCEANIA S3g
Incidence "*-g =)
2[2 5
<5 years 1-06 1-19 0-92 1-36 1-55 1-16 0-00 0-00 0-00 0-15 0-20 0-08 0-02|g B02 0-02 0-00 0-00 0-00
ol o
5-9 years 0-73 0-64 0-83 0-74 0-67 0-81 0-00 0-00 0-00 0-08 0-12 0-04 0-1%’"); &23 0-03 0-34 0-49 0-18
10-14 years 0-68 0-45 0-93 0-79 0-34 1-28 0-00 0-00 0-00 0-13 0-04 0-22 0-08 % %14 0-03 0-62 0-35 0-92
Sl
15-19 years 0-54 0-68 0-38 1-71 212 1-26 0-00 0-00 0-00 0-03 0-04 0-03 0-2(13?’%30 0-10 0-75 0-81 0-68
<
20-24 years 0-36 0-41 0-30 1-02 1-46 0-56 0-03 0-03 0-03 0-10 0-17 0-03 037> 36 0-37 0-55 0-69 0-40
25-29 years 0-34 0-40 0-29 1-34 1-34 1-34 0-02 0-02 0-03 0-31 0-19 0-43 035 %44 0-23 0-73 0-95 0-51
5| ©
30-34 years 0-11 0-17 0-04 0-82 1-18 0-47 0-02 0-02 0-02 0-21 0-16 0-27 0-48 57 0-32 0-64 0-49 0-79
35-39 years 0-26 0-18 0-33 1-33 1-58 1-08 0-03 0-02 0-04 0-39 0-34 0-43 0-3% ESS 0-09 0-96 1-24 0-69
ol =
40-44 years 0-13 0-18 0-08 1-10 1-62 0-58 0-03 0-02 0-04 0-10 0-14 0-06 034, 856 0-11 120 1-26 1-14
3] 3
45-49 years 0-32 0-29 0-35 1-78 1-40 2:19 0-03 0-02 0-04 0-60 0-15 1-08 O-S(E_ g*70 0-29 1-47 1-71 1-22
= =
50-54 years 0-46 0-45 0-48 1-67 136 2-01 0-08 0-06 0-11 0-79 0-40 1-21 066z Lil12 0-16 2-01 2-58 1-38
al €
55-59 years 0-66 072 0-58 2-75 3-02 2-46 0-24 0-24 0-24 0-94 1-00 0-87 0-5E] Bl 0-42 3:25 3-61 2-84
o] r
60-64 years 0-38 0-54 0-19 2-79 3-56 1-91 0-25 0-27 0-22 1-49 0-52 2:60 0~9(<§ 5389 0-90 4-28 4-09 4-50
=1 N
65-69 years 0-51 0-70 0-29 2:77 3:48 1-96 0-34 0-21 0-49 1-46 1-00 1-99 0-98 839 0-41 6-33 777 4-67
: a1
70-74 years 0-37 0-54 0-19 2:72 3-14 2:28 0-23 0-18 0-28 2-36 1-00 3-80 1-35 .46 1-22 8:37 9-13 7-57
>
75-79 years 0-68 0-31 1-04 6-12 6-85 5-41 0-31 0-34 0-27 0-73 1-24 0-22 1-21 <$74 0-70 10-14 7-64 12:60
>
80-84 years 0-22 0-26 0-18 4-97 7:20 3-01 0-38 0-61 0-18 1-67 0-52 2:69 0-85 $00 0-72 13-29 18-01 9-12
85+ years 0-70 0-24 1-02 971 18-32 3-70 0-26 0-23 0-28 1-98 0-43 3-07 1-06 §6O 0-69 10-92 13-30 9-26
g
«Q
)
E
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ALL AML CLL CML = 9L NHL
Age groups 2 g
Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female
Prevalence = g
%ma
<S5 years 3-12 3-51 2-71 3-52 3-56 3-48 0-00 0-00 0-00 0-34 0-48 0-19 0-09(3 2 gOS 0-10 0-00 0-00 0-00
-0
5-9 years 2:06 1-79 2:35 1-87 1-47 2-30 0-00 0-00 0-00 0-18 0-26 0-09 0535 &89 0-14 0-00 0-00 0-00
SIERS
10-14 years 1-57 1-04 2-16 1-72 0-60 2-95 0-00 0-00 0-00 0-25 0-08 0-44 0-3(?8_(3') ﬁ46 0-13 1-60 0-00 3-37
N
—~| (D -
15-19 years 1-91 2:41 1-35 5:36 6-13 4-52 0-00 0-00 0-00 0-09 0-09 0-08 1-:00°(2 p44 0-56 1-65 1-41 1-91
2
20-24 years 1-10 1-24 0-96 2-50 3-35 1-59 0-16 0-15 0-17 0-23 0-38 0-07 1-7(&% §47 1-94 0-11 0-21 0-00
DD o
25-29 years 0-92 1-07 0-77 2-87 2-48 3:27 0-12 0-10 0-15 0-62 0-37 0-86 1~lfg_ g- %37 0-92 0-34 0-57 0-12
c
30-34 years 0-21 0-34 0-09 1-26 1-62 0-89 0-08 0-07 0-09 0-35 0-26 0-45 1-2@:: 344 1-03 0-60 0-19 1-01
(>
35-39 years 0-47 0-34 0-61 1-88 1-93 1-83 0-13 0-10 0-17 0-60 0-53 0-67 0753 % 527 0-22 1-17 1-51 0-83
=
40-44 years 0-21 0-29 0-14 1-27 1-70 0-84 0-12 0-07 0-18 0-14 0-20 0-09 O-GQ\QEIO 0-22 0-13 0-21 0-06
Q- 5
45-49 years 0-57 0-51 0-63 2-51 1-61 3-46 0-13 0-07 0-19 0-89 0-23 1-59 0-99 340 0-56 0-19 0-36 0-00
= T
50-54 years 0-84 0-77 0-92 2-35 1-55 322 0-36 0-22 0-51 1-14 0-58 1-75 1-2’@ 315 0-29 0-33 0-64 0-00
=] O
55-59 years 1-15 1-25 1-03 3-06 2-97 317 1-03 0-99 1-07 1-31 1-39 1-22 0~8§ -8-12 0-60 0-63 0-97 0-23
Qal 2
60-64 years 0-58 0-83 0-31 2:63 3-14 2:04 0-91 0-94 0-88 1-95 0-65 343 1-14, 519 1-08 0-95 0-63 1-31
S =
65-69 years 0-66 0-90 0-39 2-45 2-95 1-89 1-06 0-58 1-62 1-72 1-16 2:37 0~9ﬁ' 'do‘r45 0-37 1-84 2-30 1-30
70-74 years 0-46 0-67 0-23 2:20 2-49 1-90 0-55 0-40 0-71 2-47 1-02 4-00 108 i23 0-90 2-61 2-70 2-50
o ©
75-79 years 0-70 0-28 1-13 4-70 5-09 4-31 0-56 0-57 0-54 0-66 1-14 0-19 0-87 330 0-45 4-47 1-88 7-02
@ =
80-84 years 0-16 0-18 0-15 4-93 7-23 2-89 0-44 0-69 0-21 1-36 0-40 221 0-5& g75 0-44 3-28 5-43 1-38
=)
85+ years 0-39 0-17 0-53 7-14 13-07 3-:00 0-23 0-19 0-26 1-49 0-29 2:33 0'8% _'545 0-46 2-50 3-02 2-14
[t N
DALYs o S
. a1
<5 years 65-28 | 73-52 56-44 6676 80-06 52-47 0-00 0-00 0-00 9:03 | 1271 5-07 0-88 .02 0-73 28-87 33-79 23-60
>
5-9 years 43-79 | 38-18 49-90 34-72 33-57 35-97 0-00 0-00 0-00 4-71 6-99 2:34 5-88 1%34 1-02 10-18 15-28 4-63
S
10-14 years 41-60 | 27-66 57-05 36-87 17-57 5825 0-00 0-00 0-00 7-83 2-60 13-63 3-74 824 0-97 17-67 9-37 26-87
15-19 years 24-75 | 31-22 17-59 63-59 81-75 43-48 0-00 0-00 0-00 1-60 1-73 1-45 678 1@43 2-74 21-83 24-51 18-86
20-24 years 17-23 | 19:67 14-61 39-69 58-14 19-98 1-04 1-09 0-99 4-90 8-02 1-:56 | 11-94 12'83 10-99 25-15 31-77 18-06
o)
E
8 13
[=
®
o
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ALL AML CLL CML = 9L NHL

Age groups 2 g

Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female

25-29 years 16:52 | 19-25 13:76 51-00 53-51 48-47 0-85 0-72 0-97 | 15-11 9-22 21:06 | 12:08 1§41 7-58 32-18 42-06 2219
c| <

30-34 years 5-10 8-07 2-18 32-35 47-75 17-19 0-60 0-61 0-60 | 10-46 7-64 1323 | 16:14) gﬁ%% 11-12 25-93 19-41 32-36
n|n
o

35-39 years 12:07 855 15-58 49-73 61-66 37-83 1-03 0-87 1-19 | 1823 | 16-04 20-42 12~2R£2Q47 2:98 36-30 46-92 25-70
DS N

40-44 years 5-84 8-00 3-65 40-47 60-93 19-74 1-02 0-70 1-34 4-68 6-50 2-84 11-8]6"301%81 371 51-69 54-13 49-21

o1

N

45-49 years 12:36 | 11-30 13-49 5455 45-69 63-95 0-87 0-58 1-18 | 23-67 6-01 42-41 15~5’5%2'ej49 9-28 57-90 67-17 48-07
Tlen O

50-54 years 1577 | 1529 16-29 45-61 39-61 52-19 2-08 1-51 2:70 | 2737 | 14-08 4195 | 18-552 %526 4-59 71-52 91-71 49-36
n—r.c_

55-59 years 19-96 | 22-03 17-61 71-28 81-06 60-22 5-45 5-66 522 | 29-00 | 31-00 2675 15-1%%]833 11-50 | 105-11 116-15 92:61
o a

60-64 years 10-25 | 14-68 522 66-33 86-80 43-11 5-29 5-90 4-59 | 41-20 | 14-37 71-64 21-6%528_18 22-15 | 124-00 118-70 130-01

65-69 years 12:15 | 1679 6-81 57-68 73-91 38:99 6:61 4-24 9:34 | 3549 | 24-41 48-26 20-32; %204 9-12 | 15691 192-39 116:06
={m

70-74 years 779 | 11-37 4-02 48-49 56-93 39-62 4-05 3-28 4-86 | 50-08 | 21-15 80-47 26-21;@282 24-52 | 176-00 192-72 158-45
(Q' —

75-79 years 1222 5-55 18-81 91-08 | 103-88 78-46 479 5-41 418 | 1325 | 22-69 3:95 19~95:(> 2\-00 12:00 | 174-11 135-20 212-49
= T

80-84 years 321 3-86 2:63 56-40 82-90 33-03 5-42 8-67 2:55 | 25-08 7-78 40-34 11-285 1373 10-00 | 209-09 284-14 142-90
= O

85+ years 7-28 2-83 10-39 86-54 | 165-84 31-16 2:90 2-58 3-12 | 24-07 5-04 37-36 972 1200 678 | 122-12 146-93 104-80
al =
Deaths p =)
5 3

<5 years 0-75 0-85 0-65 0-77 0-92 0-60 0-00 0-00 0-00 0-10 0-15 0-06 0-01& 'grOI 0-01 0-34 0-39 0-27

5-9 years 0-53 0-46 0-61 0-42 0-41 0-44 0-00 0-00 0-00 0-06 0-09 0-03 003 5;13 0-01 0-12 0-18 0-06
o] ©

10-14 years 0-54 0-36 0-74 0-48 0-23 0-76 0-00 0-00 0-00 0-10 0-03 0-18 0-055 @.08 0-01 0-23 0-12 0-35
@ <

15-19 years 0-34 0-43 0-24 0-88 1-14 0-60 0-00 0-00 0-00 0-02 0-02 0-02 0-043] g»14 0-04 0-30 0-34 0-26

=)

20-24 years 0-26 0-29 0-22 0-59 0-87 0-30 0-02 0-02 0-01 0-07 0-12 0-02 0-1% _'6_;‘19 0-16 0-38 0-47 0-27
Ql N

25-29 years 0-27 0-31 0-22 0-82 0-86 0-78 0-01 0-01 0-02 0-24 0-15 0-34 0-1% %26 0-12 0-52 0-68 0-36
- a1

30-34 years 0-09 0-14 0-04 0-57 0-84 0-30 0-01 0-01 0-01 0-18 0-13 0-23 0-28 837 0-19 0-45 0-34 0-57

35-39 years 0-23 0-16 0-30 0-96 1-19 0-73 0-02 0-02 0-02 0-35 0-31 0-39 0-23 @41 0-06 0-70 0-90 0-49
@

40-44 years 0-12 0-17 0-08 0-86 1-29 0-42 0-02 0-01 0-03 0-10 0-14 0-06 0-25 B42 0-08 1-10 1-15 1-05
®

45-49 years 0-29 0-27 0-32 1-29 1-08 1-51 0-02 0-01 0-03 0-56 0-14 1-00 0-37 P51 0-22 1-37 1-59 1-14
=

50-54 years 0-42 0-41 0-43 1-22 1-06 1-39 0-05 0-04 0-07 0-73 0-38 1-12 0-49 883 0-12 1-91 2-45 1-32
«Q
Q
E

s 14
o
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ALL AML CLL CML = 9L NHL
Age groups = g
Both Male Female Both Male Female Both Male Female Both Male Female Bothg 1\’[31e Female Both Male Female
55-59 years 0-61 0-67 0-54 217 2-47 1-83 0-16 0-17 0-16 0-89 0-95 0-82 0-46= 556 0-35 321 3-54 2-83
c| <
60-64 years 0-36 0-52 0-18 2-35 3-08 1-53 0-18 0-21 0-16 1-46 0-51 2-54 O-7’f£ g'gVS 0-79 4-40 4-21 4-62
n|n
o
65-69 years 0-51 0-71 0-29 2:43 3-12 1-64 0-27 0-18 0-39 1-50 1-03 2:04 0-8Gp g- ®26 0-39 6:62 811 4-90
DIS N
70-74 years 0-40 0-58 0-21 2-49 2-93 2:04 0-21 0-17 0-25 2-58 1-09 4-15 1-355"30 843 1-27 9-06 991 817
o1
N
75-79 years 0-79 0-36 1-22 5-90 673 5-09 0-31 0-35 0-27 0-86 1-47 0-26 1-2%5] g 681 0-78 11-29 875 13:79
Tlen ©
80-84 years 0-27 0-32 0-22 4-72 6-93 2-77 0-45 0-72 0-21 2-12 0-65 341 0-952 (cn§07 0-84 17-66 23-98 12-09
n—r.c =)
85+ years 1-19 0-33 1-79 9-93 19-25 3-43 0-33 0-30 0-35 268 0-60 413 1'1% ‘;D_ $~59 0-82 14-59 17-78 12:36
(Ol =%
ALL = acute lymphocytic leukaemia; AML = acute myeloid leukaemia; CLL = chronic lymphocytic leukaemia; CML = chronic myeloid leukaemia; DALY %hﬁag_lity-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
Base case Sensitivity analysis
Change in
Measure - "pAPC B-Coefficient P- EAPC B-Coefficient P- trend
(%) 95% CI) value (%) 95% CI) value
Australasia
Incidence - - - - - -
ALL 2:37 0-023 (0-019, 0-027) <0-001 1-34 0-013 (0-010, 0-017) <0-001 | N/A
AML 1-93 0-019 (0-017, 0-021) <0-001 0-27 0-003 (0-001, 0-005) 0-015 N/A
CLL 2-40 0-024 (0-022, 0-025) <0-001 0-68 0-007 (0-005, 0-009) <0-001 | N/A
CML 2-16 0-021 (0-013, 0-029) <0-001 0-45 0-004 (-0-004, 0-013) 0-300 Stable
HL 0-44 0-004 (0-003, 0-005) <0-001 0-11 0-001 (0-000, 0-002) 0-027 N/A
NHL 0-95 0-009 (0-005, 0-014) <0-001 -0-63 -0-006 (-0-012, -0-001) | 0-018 Decreasing
Prevalence | - - - - - -
ALL 2-57 0-025 (0-021, 0-030) <0-001 1-57 0-016 (0-012, 0-020) <0-001 | N/A
AML 0-90 0-009 (0-007,0-011) <0-001 -0-60 -0-006 (-0-008, -0-004) | <0-001 Decreasing
CLL 2-40 0-024 (0-022, 0-025) <0-001 0-70 0-007 (0-005, 0-009) <0-001 | N/A
CML 2-87 0-028 (0-022, 0-035) <0-001 1-27 0-013 (0-006, 0-020) <0-001 | N/A
HL 0-40 0-004 (0-003,0-005) <0-001 0-19 0-002 (0-001, 0-003) <0-001 | N/A
NHL 1-07 0-011 (0-005, 0-016) <0-001 -0-68 -0-007 (-0-013, 0-000) 0-046 Decreasing
DALYs - - - - - -
ALL -0-36 -0-004 (-0-005, -0-003) | <0-001 -0-13 -0-001(-0-003, 0-001) 0-207 Stable
AML 1-15 0-011 (0-009, 0-013) <0-001 -0-71 -0-007 (-0-008, -0-006) | <0-001 | Decreasing
CLL 1-74 0-017 (0-015, 0-020) <0-001 0-04 0-000 (-0-002, 0-003) 0-784 Stable
CML -1-23 -0-012 (-0-024, 0-000) 0-042 -2:43 -0-025 (-0-037,-0-013) | <0-001 | N/A
HL -0-40 -0-004 (-0-005, -0-003) | <0-001 -0-93 -0-009 (-0-011, -0-008) | <0-001 N/A
NHL 0-18 0-002 (-0-004, 0-007) 0-536 -1-12 -0-011 (-0-017, -0-005) | <0-001 | Decreasing
Deaths - - - - - -
ALL 0-75 0-007 (0-006, 0-009) <0-001 -0-26 -0-003 (-0-004, -0-002) | <0-001 | Decreasing
AML 2:07 0-020 (0-019, 0-022) <0-001 0-42 0-004 (0-003, 0-006) <0-001 N/A
CLL 2-11 0-021 (0-019, 0-023) <0-001 0-30 0-003 (0-001, 0-005) 0-002 N/A
CML -0-27 -0-003 (-0-014, 0-008) 0-631 -2-13 -0-022 (-0-033,-0-010) | <0-001 N/A
HL 0-05 0-000 (-0-001, 0-002) 0-399 -1-02 -0-010 (-0-011, -0-009) | <0-001 | Decreasing
NHL 1-07 0-011 (0-005, 0-016) <0-001 -0-98 -0-010 (-0-015, -0-005) | <0-001 Decreasing
OCEANIA
Incidence - - - - - -
ALL -0-45 -0-005 (-0-006, -0-003) | <0-001 -0-32 -0-003 (-0-005, -0-002) | <0-001 | N/A
AML -0-02 0-000 (-0-002, 0-001) 0-816 -0-18 -0-002 (-0-003, -0-000) | 0-012 Decreasing
CLL 1-38 0-014 (0-012, 0-016) <0-001 0-37 0-004 (0-002, 0-005) <0-001 | N/A
CML -0-58 -0-006 (-0-008, -0-004) | <0-001 -1-13 -0-011 (-0-013, -0-009) | <0-001 | N/A
HL -0-05 -0-001 (-0-002, 0-001) 0-405 -0-55 -0-005 (-0-007, -0-004) | <0-001 | Decreasing
NHL 0-92 0-009 (0-008, 0-010) <0-001 0-37 0-004 (0-002, 0-005) <0-001 | N/A
Prevalence | - - - - - -
ALL -0-56 -0-006 (-0-007, -0-004) | <0-001 -0-33 -0-003 (-0-005, -0-001) | 0-001 N/A
AML -0-21 -0-002 (-0-004, 0-000) 0-026 -0-14 -0-001 (-0-003, 0-001) 0-150 Stable
CLL 1-99 0-020(0-017, 0-022) <0-001 0-99 0-010(0-007, 0-012) <0-001 | N/A
CML -0-76 -0-008 (-0-010, -0-005) | <0-001 -1-15 -0-012 (-0-014, -0-009) | <0-001 | N/A
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Change in

Measure EAPC B-Coefficient P- EAPC B-Coefficient P- trend
(%) (95% CI) value (%) (95% CI) value

HL 0-68 0-007 (0-003,0-011) 0-001 0-42 0-004 (0-000, 0-008) 0-039 N/A
NHL 3-24 0-032 (0-021, 0-043) <0-001 | 3-19 0-031 (0-023, 0-040) <0-001 | N/A
DALYs - - - - - -
ALL -0-56 -0-:006 (-0-007,-0-004) | <0-001 | -0-34 -0-003 (-0-005, -0-002) | <0-001 | N/A
AML -0-12 -0-001 (-0-003, 0-000) 0-115 -0-18 -0-002 (-0-003, -0-000) | 0-014 Decreasing
CLL 0-92 0-009 (0-008, 0-010) <0-001 | 0-00 0-000 (-0-001, 0-001) 0-993 Stable
CML -0-88 -0-009 (-0-011, -0-007) | <0-001 | -1-21 -0-012 (-0-014, -0-010) | <0-001 | N/A
HL -0-55 -0-:006 (-0-007, -0-005) | <0-001 | -0-89 -0-009 (-0-010, -0-008) | <0-001 | N/A
NHL 0-26 0-003 (0-001,0-004) <0-001 | -0-05 0-000 (-0-002, 0-001) 0-587 Stable
Deaths - - - - - -
ALL -0-39 -0-004 (-0-005, -0-002) | <0-001 | -0-29 -0-003 (-0-004, -0-002) | <0-001 | N/A
AML 0-08 0-001 (-0-001, 0-002) 0-244 -0-16 -0-002 (-0-003, -0-000) | 0-005 Decreasing
CLL 0-99 0-010(0-009, 0-011) <0-001 | 0-04 0-000 (-0-001, 0-001) 0-499 Stable
CML -0-48 -0-005 (-0-007,-0-003) | <0-001 | -1-11 -0-011 (-0-013,-0-009) | <0-001 | N/A
HL -0-35 -0-003 (-0-004, -0-003) | <0-001 | -0-90 -0-009 (-0-010, -0-008) | <0-001 | N/A
NHL 0-65 0-007 (0-005, 0-008) <0-001 | 0-15 0-001 (0-000, 0-003) 0-140 Stable

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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