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ABSTRACT:

Aim: Systemi ies for lung cancer are rapidly evolving. This study aimed to describe lung
cancer treat rns in New South Wales, Australia, prior to the introduction of

immunothergpy w ytest-generation targeted therapies.

Methods: ic therapy utilization and treatment-related factors were examined for participants
in the Ne ales 45 and Up Study with incident lung cancer ascertained by record linkage to

the New South Wales Cancer Registry (2006-2013). Systemic therapy receipt to June 2016 was

determined u ical and pharmaceutical claims data from Services Australia, and in-patient

hospital reco @ rs related to treatment were identified using competing risks regressions.

Results: 1,11!ung cancer cases were identified with a mean age at diagnosis of 72 years and

median survi‘l of lf months. Systemic therapy was received by 45% of cases. Among 400 cases
with metasta all-cell lung cancer, 51% and 28% received first- and second-line systemic

therapy, resp . Among 112 diagnosed with small-cell lung cancer, 79% and 29% received first-

and secon @ stemic therapy. The incidence of systemic therapy was lower for participants with

indicators of poor performance status, lower educational attainment, and those who lived in areas
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of socioeconomic disadvantage; and was higher for participants with small-cell lung cancer histology

or higher body mass index.

Conclusion: T'IS population-based Australian study identified patterns of systemic therapy use for

lung cancer, p small-cell lung cancer. Despite a universal healthcare system, the analysis
revealed sBtiS@eONOMic disparities in health service utilization and relatively low utilization of

systemic therapy overall.

KEYWORDS

S

chemotherapy, fung cancer, systemic therapy, targeted therapy treatment patterns

INTRODUCTI

Nnu

Lung cancer i ing cause of cancer death worldwide. Survival for lung cancer is poor,

predominantly d the high proportion of patients diagnosed with metastatic disease’. For most

dl

metastati rative options are not available and treatment is limited to palliative

radiation, supp are, and systemic therapy”.

M.

In recent years, the treatment landscape for lung cancer has been transformed with the arrival of

I

novel systemi es, many of which are subsidized by the Australian government as part of the

universal hea stem. These include latest-generation tyrosine kinase inhibitors (TKI) for

EGFR-, ALK-, a -positive non-small cell lung cancer (NSCLC); and immune checkpoint

inhibitors anced NSCLC and small cell lung cancer (SCLC)?.

{

These innova e generated considerable optimism but the overall impact on patients’

outcomes wil on the uptake of new treatments, highlighting the importance of healthcare

utilization @ or studies estimated systemic therapy use by Australian lung cancer patients at
33-54% for metastatic NSCLC and 62-82% for all SCLCs*°. However, knowledge gaps remain. Only

one study has reported NSCLC treatment patterns beyond the first-line setting for Australian
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patients™ and, to our knowledge, no such data have been reported for SCLC. Furthermore, no

Australian studies have investigated the factors related to systemic therapy receipt.

In this studmcterized treatment patterns between 2006 and 2016 for Australians diagnosed
with lung can 45 and Up Study, providing estimates for systemic therapy delivery prior to
the widesfe " ad0pPtion of novel targeted and immunotherapeutic agents. We expanded on a prior
analysis of N cases in this cohort™" to include all histological subtypes of lung cancer and more

recent diagno ith a focus on systemic therapy.

MATERIALS Aw-lons
The 45 and Um

The study sar‘le was selected from the Sax Institute's 45 and Up Study, a longitudinal cohort study

of 267,153 adm New South Wales (NSW), Australia, aged 45 and above'***. Participants were

randomly samptle m the Services Australia Medicare enrolment database. Individuals aged over
80vyearsandr of regional and remote areas were highlighted as groups of interest. To
obtain suf ers, these populations were oversampled by a factor of two. Participants

joined the stusy by completing a baseline postal questionnaire (distributed 2006-2009) and gave

consent for linkage of their records to population health databases. Information relating to health,

Ethics approvs for the 45 and Up Study as a whole was provided by The University of NSW Human

lifestyle, socid aphic characteristics were self-reported at baseline.

Research ittee and for this analysis by the NSW Population and Health Services

t

Research Ethics Committee.

Ui

Data sources cord linkage

Questionnaire data were linked probabilistically to a number of population-wide health databases:

(1) the NSW Admitted Patient Data Collection (APDC; Jul 2001-Jun 2016), a census of all public and
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private hospital admissions in NSW; (2) the NSW Cancer Registry (NSWCR; Jan 1994—Dec 2013),
contains all notifications of primary cancer diagnoses (except keratinocyte cancers) for NSW
residents; M Emergency Department Data Collection (EDDC; Jan 2005-June 2016),
captures the @ of Emergency Department (ED) presentations to NSW public hospitals; and (4)
the Regist(i O%Deaths, and Marriages (RBDM; Jan 2006—Jun 2016), contains death

notiﬁcations.Mwere linked by the Centre for Health Record Linkage using a best practice

approach in p@éserving record linkage and the open-source probabilistic record linkage

software Chom”. A more detailed description of the linkage process has been provided
ic

previously™. ic&tion use and subsidized outpatient medical services from Jun 2004-Jun 2016
were available for aIISludy participants from the Pharmaceutical Benefits Scheme (PBS; a database

of governmegzed prescription pharmaceuticals) and the Medicare Benefits Schedule (MBS;

a database of icare services subsidized by the Australian government and available to all

Australian reside hich are administered by Services Australia (formerly the Department of
Human Se and PBS records were supplied to the Sax Institute, with linkage using a
unique identifi was provided to Services Australia.

Study sample

The sample cq participants whose first primary cancer diagnosis in the NSWCR was a
malignant neo f the bronchus or lung (ICD-10-AM code C34) that occurred between

completion oShe baseline questionnaire and 31 December 2013.

Participantwuded if they:

ad :of a false linkage, were aged <45 years at recruitment, participated in a pilot

- H
st@diagnosed at death.
- Were a client®f the Department of Veterans' Affairs (DVA); PBS and MBS records for DVA

clients were incomplete.

5
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- Had a PBS record of an antineoplastic agent (ATC code beginning with 'L01') more than 90
days prior to their lung cancer diagnosis. Cases who received rituximab were retained due to

its cancer indications.

Participants’ ics

I I
Lung cancer difaracteristics obtained from the NSWCR included the degree of spread at diagnosis

{

[

(localized, re al,distant metastases, and unknown), age at diagnosis, and histology (non-

squamous cell cafCinoma [non-SCC], squamous cell carcinoma [SCC], small-cell lung cancer [SCLC],

S

and other-spegifi€d @F not-otherwise-specified histology [Other/NOS]). Localized and regional spread

describes cancers thdl are limited to the tissue of origin or neighboring organs, tissues, and/or lymph

Ul

nodes, respect jstant metastasis describes cancers that have spread to distant parts of the

1

body and, thr the text, is referred to as metastatic disease. Non-SCC included

adenocarcinofna rge-cell carcinoma. Where mentioned, NSCLC comprised both non-SCC and

d

SCC.

Demograp ealth-related factors obtained at recruitment included self-reported body mass

M

index (BMI), smoking status, disability, married / partnered, highest qualification, private health
insurance sta level socioeconomic status quintile (SES; measured with Socio-Economic

Indexes for Afe ctessibility and Remoteness Index of Australia for place of residence (ARIA).

or

Disability was flag indicating that the participant reported requiring help with daily tasks or

n

was unabl e toillness or disability. The Charlson comorbidity index was calculated from

16-18

[

in-patient rec@rds from the APDC for the 5-years prior to lung cancer diagnosis™ . Emergency

department (ED) pregéntations were identified from the EDDC for the 12 months prior to diagnosis.

W

Outcomes

A

Systemic therapy was identified from PBS claims (ATC codes beginning with 'L01'), hospital records

with procedure codes indicating chemotherapy administration, and MBS claims for chemotherapy

6
This article is protected by copyright. All rights reserved.



administration. This approach captures fact of treatment in 96% of lung cancer patients who receive
systemic therapy®®. Rituximab was not considered anti-cancer treatment for this population.
Immune cIMhibitors for lung cancer were first listed on the PBS in 2017 and, therefore,

were not capt @ e data for this analysis.

£

To identifyMinBeOrtherapy received, an algorithm based on other published work?*2® was developed

Briefly, the al

- First-mpy began with the first supply of an anti-cancer drug.

- Regimens enSed when a 90 day gap occurred in which no claims for anti-cancer drugs were

rganized PBS claims into distinct regimens based on the following rules:

and used to in!irpr:! IDBS claims for participants diagnosed with metastatic NSCLC and all SCLCs.

made.

- The Ii:rapy was advanced (e.g., from first-line to second-line) if a new drug was

cIaimmescribed more than 28 days after the initiation of the previous regimen.

- If as claimed and was prescribed within 28 days of or before the first claim of
the regim he regimen was classified as combination therapy.
- Ci I carboplatin were interchangeable.

Claims for mhiagnostics were also identified, including fluorescence in situ hybridization

(FISH) tests frrangement (available from July 2015) and EGFR mutation tests (available
from May 201 s used in this study are available in the supporting information (Table S1).
Surgery and radiothetapy were identified through MBS claims data and ICD-10-AM procedure codes

from in-patie ital records (Table S1). Fact and date of death were obtained from the RBDM.

Statistical analysis
We caIculﬂortion of participants receiving treatment to 30 June 2016. Second- and

third-line systemic therapy use was estimated for participants diagnosed with all SCLCs or metastatic

non-SCC, SCC, and Other/NOS disease. The algorithm for identifying lines of therapy relied on PBS
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claims which may not capture all treatment (e.g. a small number of participants may have only

received systemic therapy as an inpatient in a public hospital and were therefore captured in the

hospital bi . To estimate the proportion of cases missed, we calculated the percentage of

i

cases with reg @ ystemic therapy identified through the MBS or APDC with no records of

systemic therme PBS.

&

Survival prObaE:ll!I:E E)y stage and histology were estimated using the Kaplan-Meier method.

Multivariable regfessions identified factors related to systemic therapy use among those diagnosed

with metastawe. As early death precludes treatment, we applied a competing risks

approach. Cause-spesfic hazard (CSH) regressions were used for death and systemic therapy
separately and ided hazard ratios (HR) for each factor among those who were alive and
untreated, re i . Subdistribution hazards (SH) regressions®’ were performed to estimate

subdistributim ratios (SHR) which summarize the effects of factors on the cumulative

incidence .
Schoenfel i s were plotted and a test of correlation was used to identify violations to the

proportional hazards assumption. Where non-proportional hazards were present, time interaction

terms were u“e terms were retained if they led to a material difference in the estimates of

effect for theariates in the model.

Fully-adjuste imally-adjusted regressions were used for each analysis. All factors were

included in the fully-adjusted regressions. The minimally-adjusted regressions included age, sex, and

smoking statjuals in categories with low counts were removed.
All statistical&were performed in SAS v9.4 (SAS Institute Inc, Cary, NC) and R v3.6.1%.
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RESULTS

Study sample

The study sa prised 1,116 eligible participants with lung cancer (Figure 1). At 30 June 2016,

903 (81%) pa he sample had died. Among those who were alive, median follow-up was
H

3.9 years withd minimum of 2.5 years.

Participants’ €haracteristics

Of the 1,116 gasa§id@ntified, 632 (57%) were diagnosed with non-SCC, 183 (16%) with SCC, 112

$C

(10%) with S 89 (17%) with Other/NOS histology (Table 1). Metastatic disease was present

u

at diagnosis f o of participants overall. A higher proportion of metastatic cases were observed

for participan®s with SCLC (59%) and non-SCC (54%) compared to those with SCC (31%).

)

Overall, 57% @f ca % ere men (Table 1). Mean age at diagnosis was higher than in the NSW lung

©

cancer po 07 (72 versus 70 years)®. Age at diagnosis by histology in our sample was

highest for partici with Other/NOS histology and lowest for those with SCLC (74 years and 70
years). SCLC and SCC cases were predominantly former or current smokers at baseline (>95% and

91%), more sShan those with non-SCC and Other/NOS histology (80% and 79%).

In this sample @ d a university degree and 58% did not have private health insurance (Table 1).
The distri(krticipants by area-level SES was skewed with 31% in the most disadvantaged
quintile ¢ 2% in the least disadvantaged quintile.

H
Survival :

Median survival .6 months (95% Cl:9.4-11.8) and was higher for participants diagnosed with
localized/re isease (36.5 months, 95% Cl:28.5-44.9) compared to those with metastatic

disease (4.8 months, 95% Cl:4.3-5.7). Median survival was 5.1 months (95% Cl:4.4-5.8) for metastatic

9
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NSCLC, 2.7 months (95% Cl:1.9-4.5) for metastatic Other/NOS disease, and 7.9 months (95% Cl:3.8-

9.7) for metastatic SCLC.
Molecular te!m

Biomarker te dominantly received by participants with non-SCC histology. EGFR
]
mutation test8lwere received by 33% of metastatic non-SCC cases diagnosed between May 2012

(when the tes@t subsidized through the MBS) and December 2013 (the end of NSWCR
SH

coverage). Fl s for ALK rearrangement were too infrequent to report.

Systemic therapy a;d other treatments

Overall, 317 (;ﬁicipants received no active anti-cancer treatment and 505 (45%) received
radiotherapy.Smong participants with NSCLC, 158 (19%) received surgery (Table 2). Systemic
therapy was r, y 506 (45%) participants, including 183 (53%) metastatic non-SCC cases, 20

(35%) metasta cases, 25 (31%) metastatic Other/NOS cases, and 88 (79%) all-stage SCLC cases

(Table 2). E

PBS claims data captured systemic therapy treatments for 93% of participants, for which second-line
systemic therSy was identified for 105 (31%) participants with metastatic non-SCC, 7 (12%) with
metastatic SC ) with metastatic Other/NOS disease, and 32 (29%) with any SCLC (Table 2).
Third-line syst erapy was identified for 45 (13%) metastatic non-SCC cases and 8 (7%) all-stage
SCLC cases. T&d—line systemic therapy rates for metastatic SCC and Other/NOS cases were too low

to report. Mith localized/regional disease and metastatic disease had similar systemic

therapy rates so theliutcomes were combined.

For metastati cases, 145 first-line regimens (75%) consisted of platinum-based
chemotherapy, ecreased to 13 in the second-line setting (12%). For all SCLC cases, 78 first-
line regimens (96%) and 10 second-line regimens (31%) contained a platinum compound, mostly in

combination with etoposide. Regimens containing cyclophosphamide, doxorubicin, and vincristine

10
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were absent in first-line therapy but made up 18 (56%) second-line regimens for SCLC cases. EGFR
TKls were primarily used by participants with metastatic non-SCC. For these individuals, 13 (8%) first-

line regimM4%) second-line regimens contained an EGFR TKI. These predominantly

contained erl @

Factors asSoclated With systemic therapy

P

Of the 546 paufttip diagnosed with metastatic disease, 544 were included in the multivariable

analyses. Of thes€, 279 (51%) received systemic therapy. Results from the minimally-adjusted
regressions awle in Table S2.

The fuIIy-adjuEessions suggested no statistically significant variation in death or systemic

therapy use bﬂoking status, married/partnered status, or private health insurance status

(Table 3). Older participants had both a significantly lower probability of when observations were

censored at deat year-increase:0.96, 95% Cl:0.95-0.97) and a higher risk of death when
observati sored at treatment (HR/year-increase:1.04, 95% Cl:1.02-1.06). The incidence
of systemi decreased overall with older age (SHR/year-increase:0.96, 95% Cl:0.94-0.97). A

time-dependent effect was identified for age in both the SH regressions and the CSH regressions.

However, tim&tions did not result in a material difference in the HRs and SHRs for other

factors in thend were, therefore, not retained.
Indicators ﬂormance status (PS) — namely ED visits pre-diagnosis, comorbidities, and

disability — Wie asssiated with a lower incidence of systemic therapy (Table 3). The CSH analyses
showed that fgmimeimiduals with ED presentations or comorbidities, the lower utilization was largely
driven by hig ality. On the other hand, participants with self-reported disability had a lower
probabilit<iriic therapy when observations were censored at death (HR:0.66, 95% Cl:0.44-
0.97), but did not h an elevated risk of death when observations were censored at treatment
(HR:1.06, 95% CI:0.75-1.50).
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Other clinical factors were associated with systemic therapy receipt. The incidence of systemic
therapy was higher for SCLC cases compared to non-SCC cases (SHR:2.48, 95% Cl:1.77-3.48; Table 3).

Further, sy i py incidence was higher for individuals with higher BMI (SHR:1.53, 95%

CI:1.09-2.16 f2 versus <25 kg/m?).

Socio-denfOgraphTeTattors were also associated with treatment utilization. Participants who lived in

{

least versus vantaged quintiles), where 73% of individuals in the least disadvantaged

less disadvan;aie a:eas had a higher incidence of systemic therapy (SHR:2.52, 95% Cl:1.64-3.86 for

quintile receiwnic therapy compared to 39% in the most disadvantaged quintile (Table 3).

Compared to igipants who lived in major cities, those in regional and remote areas were more
likely to recei ent when observations were censored at death (HR:1.50, 95% Cl:1.15-1.97)
but also had ghigher risk of death when observations were censored at treatment (HR:1.53, 95%
Cl:1.16-2.02; As both effects were in the same direction, the incidence of treatment did not
differ by remmf residence (SHR:1.21, 95% CI:0.93-1.58). Further, systemic therapy incidence
was higher with a school certificate compared to those with no qualifications (SHR:1.58,

95% Cl:1.

DISCUSSION s

This is one ofralian studies to characterize systemic therapy patterns for lung cancer
patients, and the first to describe treatment after first-line therapy for SCLC. We found that half of
all cases regei mic therapy, and a quarter of metastatic cases received second-line therapy.
Systemic twwas higher for participants living in less disadvantaged areas, and those with

higher BMI, or diagnSed with SCLC; and lower for those with older age, ED presentations prior to

diagnosis, {e& or disability.
Our results are consiStent with prior Australian studies (Table S3) which report systemic therapy

rates of 33-54% for metastatic NSCLC and 62-82% for all SCLCs*. Second- and third-line therapy
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rates were also comparable to those observed in the PIVOTAL study, which documented treatment
patterns for 208 Australian patients with metastatic NSCLC diagnosed between 2011 and 2013. The
PIVOTAL stMnat 60% of Australian patients who received first-line therapy went on to
receive seco @ erapy, of whom 39% received third-line therapy'®. In our cohort, the

corresponﬂnwmns for metastatic NSCLC cases were 58% and 40%.

Treatment pag:rn: reflected the coverage of subsidized medicines during the study period (2006-

2016). EGFR only available as first-line therapy in Australia from 2014>, resulting in the

small proporwing them as first-line therapy in our study. Moreover, prescribers were not

required to chR mutation for erlotinib therapy prior to 2014, potentially creating less
t

incentive for ation tests during the study period. This may explain the low testing rates

observed in o!r sample. Crizotinib and FISH tests for ALK rearrangement were subsidized late in the

study period m) and therefore saw little use in this study®.

As expect incidence of systemic therapy was lower for cases with indicators of poor PS —
namely older age resentations, comorbidities, and disability. Similar results have been found in
studies in n-, ada®®>!, and the United States®>*?**. In addition, the association between

systemic therSy receipt and BMI has previously been reported®®, and may reflect the role of weight
loss as a prog ctor®®. Our observation that systemic therapy use was lower for participants

living in areas economic disadvantage is also consistent with international evidence that

socioeconom! disparities exist in chemotherapy delivery, even in universal healthcare settings®.

Unlike in pw, we used competing risks regression to show that, in our cohort, these

disparities w@plained by differences in survival alone. Further research is needed to

determine the extentgo which differences in healthcare access, patients’ preferences, or factors that
are as yet bed contribute to the disparities observed.

Systemic therapy rates observed here fell short of published benchmarks. In 2010, it was estimated

that 73% of SCLC and NSCLC patients would receive systemic therapy under perfect adherence to
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This article is protected by copyright. All rights reserved.



guidelines®. In contrast, only 49% of SCLC and NSCLC cases in this sample received systemic therapy.
Observed utilization fell short of these targets for both metastatic NSCLC (51% observed use versus
79% optimWall SCLCs (79% observed use versus 93% optimal use). It is possible that fewer
individuals wor systemic therapy in our cohort than the “optimal” rates suggest due to
the oversampwderly participants. Nevertheless, the gaps between “optimal” and observed
utilization wehnd unlikely to be accounted for by the older case-mix alone, suggesting that

treatment wad underfitilized. Moreover, the association between socio-demographic factors and

G

systemic theragy ipt after controlling for age, comorbidity, ED presentations, and disability

S

suggests that trent was underutilized by those living in the most disadvantaged areas.

U

To our knowl s is the first Australian study to implement a claims-based algorithm to identify

second- and tHlird-line systemic therapy. The algorithm was based on methods described in other

I

20-26

published wor, ares similar limitations® °". For example, it may have misclassified planned

d

changes in anti®a drugs as the initiation of a new line of therapy. This was mitigated somewhat

in our analy use the delayed introduction of a drug did not count as a new line of therapy if it

M

was presc nce. Further, the algorithm did not capture unsubsidized treatment such as
treatment that is funded out-of-pocket or provided as part of a clinical trial or medicines access
program. We 5% of patients with a respiratory or thoracic cancer in the Western Sydney

area particip @ linical trial during this time period®’. Therefore, the second- and third-line

therapy rates here may be underestimates. Despite these limitations, the algorithm
provided cture of lung cancer treatment that is consistent with published data™®.
PS at diagnos t available in this study, however, age at diagnosis, ED presentations, and the

presence of comorbidities are demonstrated predictors of PS*®. Additionally, self-reported disability,

indicating “& erson had limited ability for self-care, roughly corresponds to an ECOG scale PS of
3 or 4 where systemic therapy is not recommended?**°. Indeed, systemic therapy use was lower for

those with disability in this study compared to those without. Combined, these variables likely

14
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provide a reliable proxy for PS. However, we expect that some of the variation in treatment was due

to uncaptured differences in PS.

CONCLUSIONI

In summary, ‘Qablishes a baseline for lung cancer treatment patterns in Australia prior to
]

|
the arrival of @fhmunotherapies and novel targeted therapies. Our findings suggest that systemic

therapy was Qzed and highlight a gap in care that was pronounced for cases living in areas of
|

socioeconomic vantage. As treatment continues to innovate, disparities in care will likely

translate to dw in survival, emphasizing the need for improved implementation in

underserved popuIaSns.
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Table 1. Charact cipants in the 45 and Up Study (2006-2009) with an incident lung cancer diagnosed to
December 2“3 Mical subtype.
Patient characg ;\:Z]r;_scc (N ?;’;:)(N ;;I]';: (N g/:;\)er/ NOS (N
All cases 632 (100) 183 (100) 112 (100) 189 (100)
Sex

Male 328 (52) 134 (73) 73 (65) 103 (55)

Female w 304 (48) 49 (27) 39 (35) 86 (46)
Age at diagnosis

<60 : 85 (13) 9 (5) 19 (17) 19 (10)

60-69 191 (30) 58 (32) 40 (36) 45 (24)

70-79 220 (35) 70 (38) 37 (33) 62 (33)

80+ ! 136 (22) 46 (25) 16 (14) 63 (33)
Stage at diagn

Localized / Re 233 (37) 105 (57) 38 (34) 77 (41)

Distant Metam 343 (54) 57 (31) 66 (59) 80 (42)

Unknown 56 (9) 21 (12) 8(7) 32 (17)
Emergency isits 12 months
pre-diagnosis

No 374 (59) 113 (62) 72 (64) 108 (57)

Yes 258 (41) 70 (38) 40 (36) 81 (43)
Charlson comorbidity index

0at diagnosisg 497 (79) 132 (72) 82 (73) 125 (66)

1+ at diagnosi 135 (21) 51 (28) 30(27) 64 (34)
Disability at ba

No 0 550 (87) 151 (83) 86 (77) 162 (86)

Yes 82 (13) 32 (18) 26 (23) 27 (14)
Body mass Eﬁnei

<25 265 (42) 69 (38) 31 (28) 81 (43)

25to 30 I ' 201 (32) 74 (40) 31 (28) 55 (29)

30+ 121 (19) 25 (14) 42 (38) 31 (16)
Smoking statuTE\e:lE

Never-smoke 122 (19) 16 (9) T 38 (20)

Former smoker 361 (57) 114 (62) T 97 (51)

Current s 147 (23) 53 (29) T 52 (28)
Remoteness 0 ce (ARIA)

Major cities 325 (51) 95 (52) 60 (54) 100 (53)

Regional / Remote 307 (49) 88 (48) 52 (46) 89 (47)
SES Quintile

1 (Most disadvantaged) 185 (29) 66 (36) 29 (26) 61 (32)
19
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2 160 (25) 43 (24) 31(28) 50 (27)
3 123 (20) 25 (14) 17 (15) 28 (15)
4 82 (13) 35(19) 23 (21) 25(13)

5 (Least disadyantage 82 (13) 14 (8) 12 (11) 25 (13)
Private heaM

Yes 290 (46) 69 (38) 33 (30) 72 (38)

No Q 342 (54) 114 (62) 79 (71) 117 (62)

Highest Qualificationt

No school?er icate or other
L 111 (18) 40 (22) 30 (27) 33 (18)
qualification
School certifica 181 (29) 44 (24) 29 (26) 53 (28)
High school / firade / Diploma 234 (37) 72 (39) 43 (38) 68 (36)
University deg gher 91 (14) 20 (11) 7 (6) 25 (13)

Note: Percentage y not add up to 100 due to rounding and missing data.
T Small numWessed; >95% of SCLC cases were former or current smokers at baseline.
¥ Missing data not shown.

Abbreviations: C, non-squamous cell carcinoma; SCC, squamous cell carcinoma; SCLC, small-
cell lung cancer; Othg/NOS, other-specified or not-otherwise-specified carcinoma; ARIA,
Accessibility and Remoteness Index of Australia; SES, socioeconomic status.

Table 2. Systemi tilization to June 2016 among incident lung cancer patients in the 45 and Up Study (2006-
2009), diagnosedito December 2013.

Non-SCC (N [%]) SCC (N [%]) Other/NOS (N [%])
All cases 632 183 189
No treatment 176 (28) 39 (21) 84 (44)
Surgery 113 (18) 45 (25) 31 (16)
Radiotherap 276 (44) 96 (53) 69 (37)
Systemic thera 290 (46) 75 (41) 53 (28)
Localized/ 233 105 77
No treatment 44 (19) 12 (11) 27 (35)
Surgery 100 (43) 41 (39) 28 (36)
RadiotherapyL 103 (44) 55 (52) 24 (31)
Systemic therap 86 (37) 49 (47) 21 (27)
Distant Metas 343 57 80
No treatment 104 (30) 18 (32) 41 (51)

12 (4) t t

Surgery
Radiotherapy 157 (46) 31 (54) 32 (40)
Systemic \£ 183 (53) 20 (35) 25 (31)

First-line W 174 (51) 19 (33) 22 (28)
Second-line (PBS onlyt) 105 (31) 7 (12) 8 (10)

Third-line (PBS only 45 (13) T T
Unknown stag 56 21 32

No treatment 28 (50) 9 (43) 16 (50)
Surgery T T T

Radiothera 16 (29) 10 (48) 13 (41)
Systemic therapy 21 (38) 6 (29) 7 (22)

SCLC (N [%])

All cases 112
No treatment 18 (16)

20
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Surgery t

Radiotherapy 64 (57)
Systemic therapy 88 (79)
First-line (PBS only%) 81(72)
Second-li ) 32 (29)
Third-line (PBSee 8(7)
Note: Stage-s @- tcomes for SCLC cases not presented due to small numbers.

T Small numbe@ ppEEssed.

¥ Lines of thesapymidentified in Pharmaceutical Benefits Scheme claims dataset alone (accounts for
93% of utiIizaSn), systemic therapy identified in hospital records from the Admitted Patient Data
Collection an re Benefits Schedule claims excluded.

AbbreviationsgMon®8€C, non-squamous cell carcinoma; SCC, squamous cell carcinoma; SCLC, small-
cell lung canc@; Othgl/NOS, other-specified or not-otherwise-specified carcinoma; PBS,

Pharmaceutica fits Scheme.
Table 3. Multivagigbl yses of factors associated with systemic therapy receipt among 544 metastatic lung cancer
cases in the 45 and Up Stuely (2006-2009), diagnosed to December 2013.

3

Cause-specific haze
HR for ST (95% Cl) HR

Received ST  Subdistribution hazard analysis
(N [%]) SHR for ST (95% Cl)

U

Age at diagno
<60
60-69
70-79
80+
p-value

Sex
Male
Female
p-value

Smoking status a
Current
Ex-smoker
Never-smoker
p-value

Histology
Non-SCC
Scc
SCLC
Other/NOS
p-value

Private healt
No
Yes
p-value

SES Quintile
1 (most disadvantag
2

ne

uthor Man

3
4
5 (least di ged)
p-value

Remoteness of residence
Major cities

Regional or remote
p-value

21
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54 (76)
109 (65)
91 (50)
25 (20)

151 (48)
128 (56)

84 (54)
149 (48)
46 (57)

183 (53)
20 (35)
51(77)
25 (32)

149 (45)
130 (60)

147 (52)
132 (51)

0.96 (0.94-0.97)%

<.001

1.00
1.02 (0.79-1.32)
.87

1.00

1.05 (0.78-1.41)

1.28 (0.86-1.91)
46

1.00
0.82 (0.51-1.32)
2.48 (1.77-3.48)
0.65 (0.42-0.99)
<.001

1.00
1.23 (0.94-1.62)
.14

1.00
1.49 (1.05-2.12
1.72 (1.18-2.50
1.85(1.25-2.73
2.52(1.64-3.86
<.001

—_— — — —

1.00
1.21 (0.93-1.58)
.16

0.96 (0.95-0.97)%

<.001

1.00
1.02 (0.79-1.33)
.87

1.00

1.04 (0.77-1.41)

1.13 (0.75-1.70)
.84

1.00
0.81(0.50-1.31)
2.72 (1.92-3.87)
0.75 (0.49-1.16)
<.001

1.00
1.25 (0.95-1.65)
.11

1.00
1.34 (0.94-1.92)
1.65 (1.12-2.42)
1.82 (1.22-2.71)
2.52 (1.63-3.89)
<.001

1.00
1.50 (1.15-1.97)
.003



Highest qualification

No school certificate or other qualification 42 (40) 1.00 1.00
School certificate 80 (56) 1.58 (1.07-2.31) 1.47 (0.99-2.16)
High school / Trade / Diploma 115 (55) 1.35(0.94-1.94) 1.11 (0.77-1.60)
Unlver5|ty degree or figher 40 (56) 1.25(0.79-1.97) 1.00 (0.63-1.60)
Mlssmg T 0.36 (0.09-1.50) 0.31 (0.07-1.28)
p-value .03 .03
Marrled or p
116 (50) 1.00 1.00
Yes — 163 (52) 0.99 (0.77-1.29) 1.04 (0.80-1.35)
p-value .96 .75
ED visits pre-m
180 (59) 1.00 1.00
99 (41) 0.76 (0.59-0.98) 0.85 (0.65-1.10)
p- value .03 .21
Charlson comorbidity index
240 (58) 1.00 1.00
39 (30) 0.63 (0.43-0.91) 0.77 (0.53-1.12)
p- value .01 .17
Dlsablllty atb
248 (54) 1.00 1.00
31(38) 0.62 (0.42-0.92) 0.66 (0.44-0.97)
p-value .01 .03
BMI at basellrs (kg/m?)
<25 98 (45) 1.00 1.00
25 30 102 (56) 1.37 (1.03-1.84) 1.25 (0.93-1.68)
61 (61) 1.53 (1.09-2.16) 1.44 (1.02-2.03)
Invalld / Mis 18 (40) 1.52 (0.91-2.56) 1.37 (0.81-2.32)

p-value

.045

.17

Note: Esti
T Small numbers s

essed.

justed for all variables included in the table.

¥ Estimat ct of one additional year of age at diagnosis.

Abbreviations: emic therapy; SHR, subdistribution hazard ratio; HR, hazard ratio; Cl,
confidence mterval Non-SCC, non-squamous cell carcinoma; SCC, squamous cell carcinoma; SCLC,
small-cell lunggcancer; Other/NOS, other-specified or not-otherwise-specified carcinoma; ED,
emergency dL‘t; SES, socioeconomic status; BMI, body mass index

Autho
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45 and Up Withdrew N = 268
Study
False linkage -
»| oraged <45 N =49
Y DVA client N=12,677
Incident record Prior cancer, no
primary
N=1,152
> Anti-cancer drugs ,, _
\ pre-diagnosis N =36
Study sample
N=1,116
Y Y y
Localized/Regional Distant metastases Unknown stage
Non-SCC N =233 Non-SCC N =343 Non-SCC N =56
SCC N =105 SCC N =57 SCC N =21
SCLC N =238 SCLC N =66 SCLC N=8
Other/NOS N =77 Other/NOS N =80 Other/NOS N =232
Figure 1. Study ple selection process.
Abbreviation%epartment of Veterans’ Affairs; Non-SCC, non-squamous cell carcinoma; SCC,

squamous cel g8 a; SCLC, small-cell lung cancer; Other/NOS, other-specified or not-otherwise-
specified carc &

O

Auth
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Abstract

Systemic therapy for lung cancer participants in the 45 and Up Study (2006-2009; Australia) was
relatively low, received by 45% of those with NSCLC and 79% with SCLC. Multivariable regressions
found that as more likely for participants who were healthy, had high SES, high BMI, and

had SCLC. Com g risks regressions found that SES disparities in care were not explained by
differences i @ .

How many lung cancer patients
receive systemic therapy?

EEEEEEEEEEEEEEEEEEEEEE EEEN EEEEBE
EEEEEEEEEEEEEEEEEEEEEE EEE EEEERN
EEEEEEENEEENEEENEEEEEEEEEE EEE EEEEDN
EEEEENEENEEEENEEENEEEEEEEEE EEE EEEEBE
EEEESEEEEEEEEEEEEEEEEEE EEE EEEEBE
EEEEEEEEEEEEENEEENEEEEEEE EEEN EEEEDNE
EEEEEEEEEEEEEEEEEEEEEE EEE EEEEDN
EEEEEEEEEEENEEEEEEEEEEEE EEE EEEEDN
EEEEEEEEEENEEENEEEENEEEEEEE EEE EEEEDN
SEEEEEEEENEEENEEEEENEEEEEEE EENE EEEEDN
NSCLC SCLC Other/NOS
(45%) (79%) (28%)

Factors predicting treatment

- Socio-economic advantage

- High BMI

- Younger age at diagnosis

- No disability / ED visits / comorbidities
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