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In this presentation 4

Incidence and survival
Lung cancer population at presentation
Patterns of care & variation across
Victoria:

o Diagnosis, staging & treatment

planning
o Treatment
o Palliative and supportive care




Lung Cancer Optimal Care Pathway (OCP) i

Diagnosis,
staging and

End-of-life

treatment care

planning




Linked data sources

Victorian Cancer Registry (VCR)
2008 — 2016

Victorian Admitted Episodes
Dataset (VAED)

Victorian Radiotherapy Minimum
Data Set (VRMDS)

DHHS linked data set

National / Victorian Death Index

Data linkage performed by The Centre for Victorian Data Linkage

Unlinked data sources

Victorian Lung Cancer
Registry

Cancer Services
Performance Indicator (CSPI)
medical record audit 2017
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Features of the linked data set Y &

A

. Statewide data - reliable linkage program
« Population level outcomes - offers general indicative patterns
« Limitations:
Does not identify out of hospital care
Relies on hospital coding
Currently lacks specific disease features (e.g. staging)
Hume RICS — no surgery or chemotherapy data for
patients treated in Albury (NSW)
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Integrated Cancer Services & Cancer Centres 4

Albury Wodonga
Regional
Cancer Centre

Bendigo Regional
Cancer Centre

[

Gippsland
Regional
Cancer Centre

Ballarat Regional
Cancer Centre

Andrew Love
Barwon Regicnal
Cancer Centre

South West
Regional Cancer
Centre

Regional

OliviaNewton
John Cancer
Wellness & Research
Centre

Monash
Comprehensive
Cancer
Consortium

Victorian
Comprehensive
Cancer
Centre




Incidence, Demographics
& Survival
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Trends in incidence and mortality
Victoria 1982 - 2016

401

307

201
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Lung cancer 5-year relative survival is increasing

20

S-year relative survival (%)

1986-1990 1991-1995 1996-2000 2001-2005 2006-2010 2011-2015

Diagnosis year

Source: Victorian Cancer Registry
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Demographics - linked dataset y a4

A

Diagnosed 2008 - 2012 | Diagnosed 2013 - 2016

N = 12,040* N =10,797*
Male, N (%) 7,170 (60%) 6,154 (57%)
Age (median) 72 72
SES quintile 1 (most disadvantaged), N (%) 3,668 (31%) 3,167 (30%)
Ever smoked, N (%)** 9,798 (81%) 8,914 (83%)
(VAED derived, 2 years prior to 1 year after
diagnosis)
No hospital admissions, N (%) 274 (2%) 171 (2%)

(VAED, 30 days prior to 1 year after dx date)

*Death Certificate Only (DCO) patients excluded (2008-2012 n = 602; 2013-2016 n = 417)
**Excluding patients with no admissions between 2 years prior and 1 year after diagnosis. 11
Source: Linked dataset - VCR, VAED



Morphology:
NSCLC
SCLC
Carcinoid
Other

NSCLC cases:
Adenocarcinoma
Squamous cell carcinoma
Large cell carcinoma
Other/NOS

NSCLC cases:

Metastatic disease at diagnosis, N (%)*

(VCR and VAED derived, 30 days prior
to 4 months after dx)

Diagnosed 2008 - 2012
N = 12,040

10,509 (87%)
1,296 (11%)
206 (2%)

29 (<1%)

4,343 (41%)
2,131 (20%)
521 (5%)

3,514 (33%)

4,900 (49%)

*Excluding patients with no admissions between 30 days prior and 4 months after diagnosis.
Source: Linked dataset - VCR, VAED

A

Tumour characteristics — linked dataset Yy 4

A

Diagnosed 2013 - 2016
N =10,797

9,412 (87%)
1,122 (10%)
222 (2%)
41 (<1%)

4,614 (49%)
1,998 (21%)
152 (2%)

2,648 (28%)

4,517 (50%)

12



Proportion of lung cancer patients who had metastatic . &

disease at diagnosis by ICS (2008 - 2016) (N = 22,837) 4
% 50+ | B 2008-2012
é B 20132016

251
Pearson’s y2**:
499 520 WAgon | 489 M 499% 499 47% 51% Wa7% 469 War% 519% B53% 519% 2008-2012 P = 0.017
0 2D S0 i) 0 0 ri N ] A0 ] ri R 0 D 2013'2016 P — 0158
0 -

NEMICS SMICS WCMICS BSWRICS GRICS HRICS* LMICS  GICS
ICS of residence

Source: Linked dataset - VCR, VAED. *HRICS data limitation. ** Excluding HRICS. 13



Absolute survival time by ICS of residence (metro vs Y,
regional) and diagnosis year (2008 - 2016) (N =22,837) “

1.0

06

04

Froportion alive

0.2

0.0

— 2008-12 Metro
-- 2008-12 Regional
— 2013-16 Metro
=== 2013-16 Regional

0

2008-12 Metro 8052
2008-12 Regional 3988
2013-16 Metro 7253
2013-16 Regional 3544

Source: Linked dataset - VCR

3508
1609
3490
1636

Years from diagnosis

2329
1008
1770
790

1842
769
929
410

1545
654
393
159

AY
AY
AY

2008-2012 Metro

1 year - 43.6% (95% Cl 42.5-44.7)
4 year - 19.2% (95% CI 18.3 - 20.1)
2008-2012 Regional

1 year - 40.3% (95% CI 38.9 - 41.9)
4 year - 16.4% (95% CIl 15.3 - 17.6)
2013-2016 Metro

1 year - 48.1% (95% CI 47.0-49.3)
4 year - 23.7% (95% CI 22.5 - 24.9)
2013-2016 Regional

1 year - 46.2% (95% Cl 44.6 - 47.9)
4 year - 20.8% (95% CI 19.2-22.6)

Logrank test for difference
between metro and regional:
2008-2012 P < 0.001
2013-2016 P = 0.005

14



Tissue Diagnhosis
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Lung cancer with tissue diagnosis by year of diagnosis Y,

g
A A~
N

(2008 - 2016) (N = 22,483)

100

80

Percentage

40

Excluding ‘unknown’ (n=354).
Source: Linked dataset - VCR

88%

2008

88% 87% 88% 89% 90% 89%

2009 2010 2011 2012 2013 2014

Diagnosis year

90%

2015

91%

2016

4

Pearson’s y2:
P <0.001
Test of trend:
P <0.001
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Lung cancer with tissue diagnosis by age group (2008 -

2016) (N = 22,483)

100+
751
i }]
T
o
£ 50
[
3
[l
251
O i
<55 55.64 6574 75.84
Age group

Excluding ‘unknown’ (n=354).
Source: Linked dataset - VCR

85+

B 20082012
B 20132016

A

A A
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A

4

Pearson’s y2
2008-2012 P <0.001
2013-2016 P <0.001
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Age-adjusted tissue diagnosis by ICS of residence Y 4

A AV

(2008 - 2016) (N = 22,483) o

2008 - 2012 2013 - 2016

[ »
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': | ® NEMICS (90%) @ GRICS (85%) L ® NEMICS (91%) @ GRICS (86%)
\I '.I ® SMICS (87%) HRICS (88%) \‘ ‘.\ ® SMICS (90%) HRICS (91%)
_ i ® WCMICS (90%) @ LMICS (87%) VoA ® WCMICS (89%) @ LMICS (88%)
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Adjusted for age. Excluding ‘unknown’ (n=354).
Source: Linked dataset - VCR 18



Multidisciplinary Treatment
Planning and Discussion
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A

Victorian Lung Cancer MDMs Y& 4

Mildura Base
Hospital
—y General MDM

Bendigo Health
Thoracic &
UGl MDM

| [ Albury Wodonga
. - \,‘_1 RCC Lung

li '_’_ L‘ MDM

| Grampians ICS t'\-—rf \'1

| 1

Northern Hospital
Lung MDM

E-.-r\)‘"—?)

"{r_

Peter Mac
Cancer Centre
Lung MDM

Austin Hospital
Lung MDM

Central Gippsland
Health Sale
Lung MDM

St Vincent's Hospital
Lung MDM

Barwon Health
Lung MDM

Ballarat Health
Thoracic MDM

Box Hill Hospital
Lung MDM

Ballarat SJIOG
Thoracic MDM

Western Hospital ) A
Lung MDM e

Royal Melbourne
Hospital Thoracic
Onc MDM

Monash
Medical Centre
Lung MDM
Alfred Hospital
Lung MDM

Frankston Hospital
Lung MDM

20



A

Documented multidisciplinary team meeting in the & &
patient’s central medical record (2017) (N = 324)

100

Target 80%

Average 69%

Timing of MDM

1 Retrospective
B Prospective

Documented evidence of MDM (%)

NEMICS SMICS WCMICS BSWRICS GRICS HRICS LMICS
N=76 N=53 N=52 N=26 N=37 N=24 N=32
* P <0.05
** P <0.001 ICS of treatment

Source: CSPI medical record audit 2017.Bars represent 95% CI.
Data limitation - The CSPI audit includes 28 public hospitals and 4 private hospitals.*HRICS data limitation.

GICS
N=24

Lung Cancer
Summit 2014
Victorian average
(2011-2013) = 62%

Victorian Lung
Cancer Registry
Average (2016) =

66%

21



Proportion of patients with documented evidence of

communication of initial treatment plan to GP

(2017) (N = 324)

Average = 90%

Communication to GP (%)

96% | 100% | 98%

NEMICS SMICS WCMICS  BSWRICS GRICS HRICS* LMICS
nWN= T73/76 53/53 51/52 23/26 32137 2424 21132

ICS of treatment
Source: CSPI medical record audit 2017; Bars represent 95% CI.
Data limitation - The CSPI audit includes 28 public hospitals and 4 private hospitals.*HRICS data limitation.

A

A A

A A

Pearson’s y2:
P <0.001

15/24

22



Timeliness to Treatment
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Time from diagnosis to first treatment - surgery for non-
metastatic NSCLC (2013 - 2016) (N = 1,846)

Overall 61% (1,129/1,846) of
NSCLC patients underwent surgery
within 14 days of diagnosis.

Surgery within

Variable Level 14 days (%) P-value
Patient Regional > Regional 51

Residence > Regional > Metro 60 <0.001

Treatment

Location Metro > Metro 64
2013 57

. . 2014 60 0.096

Diagnosis Year 2015 G (trend)
2016 61

Major surgery - lobectomy, pneumonectomy and sublobar resection.

Source: Linked dataset - VCR, VAED, VRMDS 2013-2016

Surgery within 14 days

100%

80%

60%

40%

20%

0%

AY

A A
A AN
A
y 4
"
17 -'; Surgery campus ICS
g ® NEMICS GRICS
’: |:I """ 95% confidence interval ® SMICS ® LMICS
' i seemmeee 99.8% confidence interval ® WCMICS GICS
(|l ® BSWRICS
| | | | |
0 50 100 150 200
Patient vol
atient volume ”



Surgery for NSCLC — Access and
Survival



Adjusted odds of having surgery for non-metastatic
NSCLC by ICS of residence (2013 - 2016) (N = 4,816)

ICS of residence

Model adjusted for age and comorbidities. Bars represent 95% CI.

«— Less likely

More likely —

Metro _|
M=3157

BSWRICS _|
M=377

GRICS _|
N =344

HRICS™
N =332

LMics |

M =337

GICS _|
M =228

T T
1.0 1.2 1.6

Odds ratio [95% CI]

Surgery (lobectomy, pneumonectomy, sublobar resection) within 6 months of diagnosis.
Source: Linked dataset - VCR, VAED 2013-2016. *HRICS data limitation.

2.0

Adjusted
odds ratio [95% CI)

1.0 (ref)

0.77 [0.61-0.98]

0.88 [0.70-1.12]

.24 [0.65-1.07]

0.64 [0.50-0.81]

0.75 [0.56-1.00]

P-value 0.001

AY
A A
AY A
\g

A
A
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AY

Survival for non-metastatic NSCLC by ICS of residence $ &

A
A
(2013-2016) (n = 4,816)
«-— Better survival Poorer survival —:= Hazard ratio [95% CI]
NEMICS [~ " :
N =1000 0.86 [0.79 - 0.94]
SMICS _| : . :
N=1261 0.97 [0.89 - 1.05]
weMmIcs | . ,
© N=936 | ' 0.85 [0.77 - 0.93]
(&)
S BSWRICS | , . ,
= N =377 ! * ' 1.18 [1.04 - 1.34]
2 GRICS | , |
5 N = 344 ! ' 1.00 [0.87 - 1.14]
O HRICS | . . .
N =332 ' i ! 0.97 [0.84 - 1.11]
LMICS )
N=337 | I . | 1.18 [1.04 - 1.35]
GICS ' . | 1.05[0.90 - 1.24
N =229 T I| T T : T 020 24

0.8 0.9 1.0 1.1 1.2 1.3

Hazard ratio [95% CI] P-value <0.001

Adjusted for age, sex, comorbidities and diagnosis year. Bars represent 95% ClI. Victorian average = 1.0.
Source: Linked dataset - VCR, VAED. 27



AY

Survival for metastatic NSCLC by ICS of residence 4 &
(2013-2016) (n =4,596)

A

Hazard ratio [95% ClI]

<-—— Better survival Poorer survival —:=
NEMICS | , » ,
N = 1053 0.94 [0.88 - 1.01]
SMICS | , . ,
N=1171 0.97 [0.91 - 1.04]
WCMICS | | . |
. N=886 | | 0.97 [0.90 - 1.05]
[&]
S BSWRICS | . ] .
S N=336 | | 102 [0.91-113]
3
L GRICS | . . .
5 N33 | i 0.97 [0.67 - 1.09]
O HRICS | | . |
N = ops | . i 0.95 [0.84 - 1.07]
LMICS .
Reeod | . | 1.06 [0.95-1.18]
GICS | . | 113 [0.09 - 1 29]
I - 1 - - - -
N = 224 | | | | |
0.8 0.9 10 11 12 13

Hazard ratio [95% CI] P-value 0.392

Adjusted for age, sex, comorbidities and diagnosis year. Bars represent 95% ClI. Victorian average = 1.0.
Source: Linked dataset - VCR, VAED. 28



ICS of residence

Surgery (lobectomy, pneumonectomy, sublobar resection) within 6 months of diagnosis.

NEMICS
N=389
SMICs
N=501
WCMICS
N=393
BSWRICS
N=133
GRICS
N=138
HRICS
N=125
LMICS
N=113
GICs

N=84 |

(2013 - 2016)

Surgical patients (n =1,876)

<— Better survival

Poorer survival —>

L ]

06

0.8

1.0 12

Hazard ratio [95% CI]

14 16

|
18

ICS of residence

Survival for non-metastatic NSCLC by ICS of residence

A
A A
A AV
A

A

Non surgical patients (n =2,940)

<— Better survival

Poorer survival —>

NEMICS |
N=611
SMICS _|
N=760

WCMICS _|
N=543

BSWRICS _|
N=244
GRICS |
N=206
HRICS |
N=207
LMICS _|
N=224

GICS |

N=145

F

L ]

*

08

Model adjusted for age, sex, comorbidities and diagnosis year. Bars represent 95% CI. Victorian average = 1.0.

Source: Linked dataset — VCR, VAED.

09

1.0

Hazard ratio [95% ClI]

1.1

29
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Non-metastatic NSCLC patient flow for surgery &8
y' 4
(2013 - 2016) (N = 1,876)
ICS of ICS of surgery campus
residence WCMICS | NEMICS | GRICS |BSWRICS |HRICS**| LMICS | GICS Total
SMICS JRUNEROON 35 (7%) | 30 (6%) 2 (0%) 501 (100%)
WCMICS 16 (4%) [elN@EON 70 (18%) 1 (0%) 1(0%) | 393 (100%)
NEMICS 33 (8%) | 78 (20%) [AEAGNHN 1 (0%) 389 (100%)
GRICS <r58 (42%?) 31(22%) | 10(7%) | 39 (28%) 138 (100%)
BSWRICS 2(2%) | 20(15%) | 2 (2%) 1(1%) | 133 (100%)
HRICS** 3 (2%) VACEIN 14 (11%) 2 (2%) 125 (100%)
LMICS 4 (4%) [ | 37 (33%) [ 15 (13%) 53 (47%) | 4 (4%) | 113 (100%)
GICS 3 (4%) \26 (31%)/| 1 (1%) 3 (4%) 1(1%) |50 (60%) | 84 (100%)
S
72% of patients had surgery locally* <9% 50% - 69%
10% - 29% 70% - 89%
Surgery (lobectomy, pneumonectomy, sublobar resection) within 6 months of diagnosis. 30% - 49% 290% 30

Source: Linked dataset - VCR and VAED 2013-2016. *Excluding HRICS **HRICS data limitation




Non-metastatic NSCLC lobectomy:pneumonectomy:sublobar
resection by ICS of surgery (2013 - 2016) (n = 1,876)
* *

100-
75-
= Surgery type
{I.: -
& - . Sub-lobar resection
@ [ ] Pneumonectomy
[ ]
] . Lobectomy
o
25-
%N —
p=0.01
D_
NEMICS SMICS  WCMICS BSWRICS  GRICS LMICS GICcS
N=419 N=553 N=638 N=112 N=42 N=56 N=56
ICS of surgery

Surgery (lobectomy, pneumonectomy, sublobar resection) within 6 months of diagnosis.
Source: Linked dataset - VCR, VAED 2013-2016



A

Average annual lung surgery volume in Victorian Y 4
hospitals (2010/12 and 2016/18 FY) (N = 2,748) ol

804

-
o

(S )]
o o

FY 2010/12

= N W
o o o

Average annual volume (N)
.
o

i 2 3 2 & & 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 Bl vetropolitan hospital
Publlc Private . Regional hospital

o

FY 2016/18

Average annual volume (N)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Public Private

Major lung surgery - lobectomy, pneumonectomy and partial resection procedures.Restricted to patients with a lung cancer diagnosis. 37
Source: VAED 2017/18 (unlinked)



Treatment - Radiotherapy



Utilisation of radiotherapy (radical and palliative) for lung s &

A

A A~

cancer patients by ICS of residence (2013 - 2016) (N = 10,797) 4

100
Radiotherapy intent
Palliative
80 - B Radical
£
[
o
s 60
= Average 42%
= : :
& * #H# g
T 40 .
= 27
=] 25 30
¥ 29 2 32 21
20
0- NEMICS SMICS WCMICS BSWRICS GRICS HRICS LMICS GICS
Utilisation= 41% 41% 45% 42% 43% 37% 46% 40%
N= 2339 2803 2111 815 757 676 773 523

ICS of residence

Difference in RT utilisation
compared to state average
* p<0.05; * * p<0.001

Difference in radical RT
proportion compared to
state average:

# p<0.05; # # p<0.001

Patient group - non-metastatic & metastatic at diagnosis; all morphologies. Radiotherapy within 1 year of diagnosis. Source: Linked dataset - VCR, VRMDS 2013-2016.
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AY

Time from diagnosis to first treatment - RT/CRT for  # &

non-metastatic NSCLC (2013 - 2016) (N = 807) v
100% - % RTICRT campus ICS
AN ® Metropolitan
The median time to starting radical L e ® Regional
RT/CRT for non-metastatic NSCLC 80% - N el
patients was 40 days. B N T
g R SN
— & T
© 60% TREAE R e @
o L] .
Started RT/CRT o Avg=51% @ - .
Variable Level within 40 days | P-value E ¢
(median) (%) £ o® ® I
- £ 40% - @ b
Patient Regional > Regional 39% e s —w':" [
Residence > Regional > Metro 64% <0.001 8] e T
Treatment = . o
Location Metro > Metro 54% x l,’, ,_’_,-"
2013 46% 0% S
Diagnosis 2014 52% 0.215 i
Year 2015 S4% (trend) ff -’/ ------ 95% confidence interval
2016 51% e -99.8% confidence interval
0% - @ ;
— 1 1 1 1 1 1
0 20 40 60 80 100 120 140

Radiotherapy with radical intent. Excluding patients treated with SABR. Patient volume

Source: Linked dataset - VCR, VAED, VRMDS 2013-2016
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Treatment - Chemotherapy



Utilisation of chemotherapy for metastatic NSCLC patients by . &
ICS of residence (2013 - 2016) (N = 4,596) 5

Hemoth Adjusted odds of chemotherapy within 1 year of diagnosis
ICS of Chemotherapy
i within 1 year of Odds ratio [95% CI]
resiaence diagnosis (%) <-— Less likely More likely —=
NEMICS _| , . | 1.35[1.17 - 1.55]
NEMICS 45 M=10583
SMICS . |
SMICS 40 No1191 ] . | 1.04 [0.91 - 1.19]
[}
WCMICS 38 g WCMICS | : | 0.87 [0.75 - 1.02]
$ N=886
i)
GRICS 45 4
5’, GRICS _ : | 1.27 [1.02 - 1.58]
HRICS* 36 o N=330
= HRICS* | )
LMICS 24 M | 0.78 [0.61 - 1.00]
LMICS |, . . _
GICS 43 vl | | 0.73 [0.58 - 0.91]
Victoria 41 GICS | | | .
N=22a L | | | | 1.00 [0.84 - 1.42]
Difference between ICS: 06 08 10 1.2 16 P_value <0.001
-Value <.
P-value < 0.001 Odds ratio [95% CI]
P-value = 0.002 (excluding HRICS)

Adjusted for age and comorbidities. Bars represent 95% ClI. Victorian average = 1.0.

37
*HRICS data limitation. Source: Linked dataset - VCR, VAED 2013-2016.
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Utilisation of chemotherapy for SCLC patients by ICS of s 4

AY A

residence (2013 - 2016) (N =1,122) o

oS of Chemotherapy Adjusted odds of chemotherapy within 1 year of diagnosis
) I
residence W|_th|n 1 year of Odds ratio [95% CI)
diagnosis (%) =— Less likely Mare likely —=
NEMICS | . . i
NEMICS 74 N = 229 ! ' 1-2110-86 -1.71]
SMICS 79 Ns:rm;%i 5 : | 1.35[0.98 - 1.86]
(O]
WCMICS 76 % ““chf‘f”zig - | | 0.94 [0.67 - 1.30]
o
BSWRICS ’3 @ BS”E'%? - : | 0.81 [0.50 - 1.31]
GRICS 79 =
GRICS | ' | 1.08 [0.62 - 1.91]
(7)) _ I 1 R . -
HRICS* 59 O N=68
LMICS 75 HNR':C;SE | 0.41 [0.24 - 0.69]
GICS 88 h"‘l‘%g - : . | 0.82 [0.51 - 1.31]
Victoria 76 NGzlfT;_? _ | 224[106-473]
. T T T T T T T T
Difference between ICS: 03 05 06 08 10 12 16 20 3.0
P-value = 0.020 ' o ot o - ' P-value 0.007
: Odds ratio [95% Cl
P-value = 0.329 (excluding HRICS) sratiof ]

Adjusted for age and comorbidities. Bars represent 95% CI. Victorian average = 1.0.

*HRICS data limitation. Source: Linked dataset - VCR, VAED 2013-2016. 38



Supportive Care
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Proportion of patients with documented evidence of
supportive care screening (2017) (N = 324)

100
. 80 H
F
{=)]
=
[ =
® 60
(& ]
w
[i}]
@
Q
_g 40
+=
(n]
(&0
O
0
w

20

51% 72% 13% 54% 59% 58% 59%
0 - NEMICS SMICS WCMICS BSWRICS GRICS HRICS * LMICS GICS
n'N = 39/76 38/53 752 14/26 22137 14/24 10/32 14/24

ICS of treatment

Source: CSPI medical record audit 2017; Bars represent 95% ClI.
Data limitation - The CSPI audit includes 28 public hospitals and 4 private hospitals. *HRICS data limitation.

A

A A
A A
A

Pearson’s y2
P <0.001
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