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Optimal care pathway for people with breast cancer (OCP)
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Unlinked data sourceLinked data sources

Data linkage performed by the Centre for Victorian Data Linkage

Cancer Services Performance 

Indicator (CSPI) medical 

record audit 2018

Victorian Cancer Registry (VCR)

2008-2018

Hospital admissions data (VAED)

2007-2019

Radiotherapy course data (VRMDS)

2011-2019

Emergency presentations (VEMD)

2007-2019

Death Index (Victorian and National)

2008-2019
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Non-Admitted data (VINAH)

2008-2019
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Features of linked dataset

● Statewide data - reliable linkage program

● Population level outcomes - offers general indicative patterns

● Limitations:

− Limited BreastScreen data

− No MBS and PBS data

− No oral chemo or hormone therapy

− No private screening data

− Does not identify out of hospital care

− Relies on hospital coding

− Hume RICS

▪ No surgery or chemotherapy data for patients treated in Albury (NSW)

▪ No BreastScreen NSW data for those participating in Albury

− No data on recurrence
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Integrated Cancer Services and cancer centres
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What to be thinking about as we present 

the data…

● Are there variations in the data?

● How can we improve data collection within existing structures

● What new data do we need to get for future work?

● Does clinical practice reflect the Optimal Care Pathway?
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Data topics

● Incidence

● Diagnosis – stage, screening, grade, subtype

● Audit data – MDM discussion and

supportive care screening

● Breast Surgery

● Reconstruction

● Adjuvant chemotherapy

● Neoadjuvant chemotherapy

● Adjuvant radiotherapy

● Survival

● De novo metastatic disease
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Invasive breast cancer and DCIS:

Incidence
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Incidence: Age, SES, comorbidities
Invasive breast cancer and DCIS, 2016–2018 (N=15,312)

Variable Level
Invasive Breast Cancer 

(N=13,375), N (%)

DCIS 

(N=1,972), N (%)

Age, Median [IQR] 62 [51 - 71] 59 [51 - 67]

Socioeconomic status

Disadvantaged (Q1) 2507 (19%) 325 (17%)

Middle (Q2-Q4) 7873 (59%) 1174 (61%)

Affluent (Q5) 2993 (22%) 438 (23%)

Comorbidity count (VAED 

derived 1 year prior-1 year after 

dx; Quan 2011; excl. cancer)

0 11032 (82%) 1709 (88%)

1 1553 (12%) 176 (9%)

2+ 790 (6%) 52 (3%)

Source: Linked dataset - VCR, VAED

Excluded 139 males, 81 DCO, and 53 second incident tumours
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SES and breast cancer incidence
Invasive breast cancer, 2016–2018 (N=13,375)

Vic average = 

90.4

Source: Linked dataset – VCR

SES assigned based on SA2
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Male breast cancer
Demographics, 2016–2018 (N=139)

Variable Level N (%)

Age, Median [IQR] 72 [65 - 79]

Socioeconomic status

Disadvantaged (Q1) 31 (22%)

Middle (Q2-Q4) 83 (60%)

Affluent (Q5) 25 (18%)

Comorbidity count (VAED 

derived 1 year prior-1 year after 

dx; Quan 2011; excl. cancer)

0 106 (76%)

1 25 (18%)

2+ 8 (5%)

Source: Linked dataset - VCR, VAED
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Invasive breast cancer and DCIS:

Diagnostic pathway
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Stage at diagnosis (female)
Invasive breast cancer, 2016–2018 (N=13,375)

Variable Level
Invasive Breast Cancer 

(N=13,375), N (%)

Stage at 

diagnosis*

I 5248 (39%)

II 5007 (37%)

III 1096 (8%)

IV (de novo) 688 (5%)

Unknown 1,336 (10%)

Source: Linked dataset - VCR, VAED

Excluded 139 males, 81 DCO, and 53 second incident tumours

*Stage derived from VCR. Updated to stage 4 where metastatic disease codes are present in a VAED admission within 1 month prior and 4 

months post diagnosis.
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Stage at diagnosis (male)
Tumour characteristics, 2014–2018 (N=139)

Variable Level
Male breast cancer 

(N=139)

Diagnosis

Invasive breast cancer 128 (92%)

DCIS 11 (8%)

Grade

Grade 1 16 (12%)

Grade 2 46 (33%)

Grade 3 42 (30%)

Unknown 35 (25%)

Source: Linked dataset - VCR, VAED
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Stage by ICS of residence
Invasive breast cancer, 2016–2018 (N = 12,039)

Source: Linked dataset - VCR, VAED

ICS of residence
Stage at diagnosis

I II III IV

NEMICS, N=3056 44% 41% 10% 5%

SMICS, N=3228 45% 42% 8% 5%

WCMICS, N=2248 43% 41% 10% 6%

BSWRICS, N=873 43% 43% 8% 6%

GRICS, N=691 47% 41% 6% 6%

HRICS, N=674 45% 42% 8% 5%

LMICS, N=774 40% 40% 13% 7%

GICS, N=495 37% 47% 10% 6%

Victoria, N=12039 44% 42% 9% 6%
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Stage at diagnosis: Screen (BSV) vs. non-screen detected
Invasive breast cancer and DCIS, 2016–2018 (N=8,832*)

Source: Linked dataset - VCR, VAED, VRMDS

Women from Hume East have been excluded

96% of screen detected 

tumours are stage 0–, 

compared to 81% of

non-screen detected.

72% of screen detected 

tumours are stage I or 

DCIS, compared to 41% 

of non-screen detected.

*Women aged 50–75yrs

17Source: Linked dataset - VCR, VAED



Screening participation and diagnoses: by ICS of residence
Invasive breast cancer and DCIS, FY2016/2017–FY2017/2018 (N=6,323*)

Source: Linked dataset - VCR; Screening participation from BreastScreen Australia

*Screen detected rates only reported for Hume RICS west.

^BreastScreen Australia participation rates for Hume include all of HRICS (HRICS East and West)

ICS of residence Total Dx Screen detected dx

% of total dx 

detected through 

BSV

BreastScreen 

Australia 

participation rate

NEMICS 1571 803 51% 55%

SMICS 1720 834 48% 52%

WCMICS 1131 571 50% 51%

BSWRICS 456 251 55% 60%

GRICS 381 197 52% 57%

HRICS (West)* 204 101 50% 55%^

LMICS 439 225 51% 58%

GICS 251 129 51% 57%

Victoria 6153 3111 51% 54%

*Women aged 50–75yrs
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Grade at diagnosis
Invasive breast cancer and DCIS, 2016–2018 (N=15,312)

Variable Level

Invasive Breast 

Cancer 

(N=13,375), N (%)

DCIS 

(N=1,937), N (%)

Grade

Grade 1 (Low) 1981 (15%) 164 (8%)

Grade 2 (Intermediate) 5513 (41%) 436 (23%)

Grade 3 (High) 3989 (30%) 645 (33%)

Unknown 1892 (14%) 692 (36%)

Source: Linked dataset - VCR, VAED

Excluded 139 males, 81 DCO, and 53 second incident tumours
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Grade at diagnosis: Screen vs. non-screen detected*
Invasive breast cancer & DCIS, 2016–2018 (N=9,349)

Source: Linked dataset - VCR, VAED, VRMDS

Women from Hume East have been excluded

Diagnosis Grade BSV detected (N=3756) Non-BSV detected (N=4171)

Invasive 

breast 

cancer

Grade 1: Low grade 25% 11%

Grade 2: Intermediate grade 48% 40%

Grade 3: High grade 21% 33%

Grade/differentiation unknown 6% 16%

Diagnosis Grade BSV detected (N=1000) Non-BSV detected (N=422)

DCIS

Grade 1: Low grade 7% 12%

Grade 2: Intermediate grade 23% 22%

Grade 3: High grade 40% 23%

Grade/differentiation unknown 30% 43%
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Histological 

subtype

Early breast 

cancer

De novo 

metastatic breast 

cancer

Luminal 9050 (79%) 348 (69%)

HER2 

amplified
1317 (12%) 93 (19%)

TNBC 1027 (9%) 61 (12%)

Unable to be 

classified
551 186

Source: Linked dataset - VCR

Of those patients unable to be 

classified, there were:

• 129 EBC

• 21 MBC

patients who had IHC3+ but no 

ISH test results recorded.

These patients were not

considered HER2 amplified as 

they did not have an ISH test.
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Subtype at diagnosis
Invasive breast cancer, 2016–2018 (N=11,896)



Medical Record Audit: MDM participation
2018 (N = 465)

Source: CSPI medical record audit 2018; Bars represent 95% CI; Patients with a C50 diagnosis.

Includes 35 campuses: 30 public and 5 private

Target: 85%

Average: 84%

Acceptable evidence 

includes a written summary 

of recommendations 

located in the central 

medical record.

De-identified campus
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Invasive breast cancer and DCIS: 

Treatment – breast surgery
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Type of breast surgery: by stage at dx
Invasive breast cancer and DCIS diagnosis, 2016–2018 (N=15,312)
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Type of axillary surgery: by stage at dx
Invasive breast cancer and DCIS diagnosis, 2016–2018 (N=15,312)

Axillary 

Surgery

Invasive breast cancer

DCIS

(N=1,937)Stage I

(N=5,248)

Stage II

(N=5,007)

Stage III

(N=1,096)

Stage IV

(N=688)

Stage 

Unknown

(N=1,336)

Lymph node 

biopsy

4835

(92%)

3719

(74%)

430

(39%)

102

(15%)

468

(35%)

501

(26%)

Lymph node 

dissection

293

(6%)

1840

(37%)

929

(85%)

126

(18%)

291

(22%)

33

(2%)

Lymph node 

biopsy or 

dissection

4982

(95%)

4702

(94%)

1033

(94%)

195

(28%)

691

(52%)

520

(27%)
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Days from diagnosis to breast surgery
Mastectomy or excision within five weeks of diagnosis 

Early breast cancer, 2016–2018 (N=10,287)

Source: Linked dataset - VCR, VAED, VRMDS; Hume data limitation

Includes individuals where first treatment is surgery.

Hospital type
Median [IQR] 

time to surgery

Surgery within:

30 days 35 days 40 days

Public 

(n=4998 

patients)

27 [20,36] 61% 73% 81%

Private 

(n=5289 

patients)

15 [9,22] 89% 93% 95%

83% of EBC Victorian patients treated with 

Mastectomy or BCS are treated within 5 

weeks of diagnosis
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Mastectomy: by ICS of residence and ICS of surgery
Early breast cancer, 2016–2018 (N = 3,737): within one year of diagnosis

Source: Linked dataset - VCR, VAED; Hume data limitation

Includes all mastectomies conducted within 1 year from diagnosis

≤ 9% 50% - 69%

10% - 29% 70% - 89%

30% - 49% ≥ 90%

73% of patients had surgery locally

ICS campus

ICS of residence

NEMICS SMICS WCMICS BSWRICS GRICS HRICS LMICS GICS

NEMICS 575 (60%) 22 (2%) 48 (7%) 7 (3%) 34 (18%) 5 (2%)

SMICS 75 (8%) 774 (78%) 24 (4%) 1 (0%) 53 (24%) 3 (2%) 5 (2%) 2 (1%)

WCMICS 301 (32%) 187 (19%) 601 (89%) 7 (3%) 41 (18%) 62 (33%) 70 (24%) 21 (12%)

BSWRICS 2 (0%) 228 (96%) 1 (1%) 1 (0%) 2 (1%)

GRICS 3 (0%) 124 (55%)

HRICS 2 (0%) 1 (0%) 88 (46%) 4 (1%)

LMICS 1 (0%) 2 (1%) 198 (69%) 2 (1%)

GICS 1 (0%) 4 (1%) 5 (2%) 150 (85%)

Victoria 954 987 679 237 225 190 288 177
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Victorian hospital volume: Mastectomy + BCS
Invasive breast cancer and DCIS: FY2019/2020 (N=6,092)

Source: VAED FY2019/20. Volume is the annual volume of FY2019/20

Public Private

Median no. 

admissions
35.5 38.5

Total no. 

hospitals
40 36

Volume: <10 10 7

Volume: <20 17 14
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Reconstructions after mastectomy
Early breast cancer, 2016–2018 (N=3,737)

Source: Linked dataset – VCR, VAED; HRICS data limitation

Includes all mastectomies within 1 year from diagnosis

ICS of residence
Total 

patients

Total having 

reconstruction

NEMICS 954 392 (41%)

SMICS 987 420 (43%)

WCMICS 679 331 (49%)

BSWRICS 237 46 (19%)

GRICS 225 58 (26%)

HRICS 190 55 (29%)

LMICS 288 53 (18%)

GICS 177 24 (14%)

Victoria 3737 1379 (37%)

Average for 

those aged under 

65 = 53%

Average for 

those aged 65 or 

over = 8%
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Timing of reconstruction: by ICS of residence
Early breast cancer, 2016 diagnoses only (N=505)

Source: Linked dataset – VCR, VAED; HRICS data limitation

Includes all mastectomies conducted within 1 year from diagnosis

ICS of residence Same admission Within 12 months After 12 months

NEMICS (N=149) 87% 5% 8%

SMICS (N=155) 81% 7% 12%

WCMICS (N=118) 88% 3% 9%

BSWRICS (N=17) 65% 12% 24%

GRICS (N=26) 77% 12% 12%

HRICS (N=17) 65% 12% 24%

LMICS (N=16) 81% 0% 19%

GICS (N=7) 86% 0% 14%

Victoria (N=505) 83% 6% 11%
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Reconstruction within one year
Early breast cancer 2016–2018 (N = 1,335): by ICS of residence and ICS of surgery

Source: Linked dataset - VCR, VAED; Hume data limitation

Includes all mastectomies and reconstructions conducted within 1 year from diagnosis

≤ 9% 50% - 69%

10% - 29% 70% - 89%

30% - 49% ≥ 90%

59% of patients had reconstruction locally

ICS campus

ICS of residence

NEMICS SMICS WCMICS BSWRICS GRICS HRICS LMICS GICS

NEMICS 160 (42%) 6 (1%) 16 (5%) 2 (3%) 17 (31%) 2 (4%)

SMICS 40 (10%) 285 (71%) 13 (4%) 1 (2%) 32 (54%) 2 (4%) 1 (2%)

WCMICS 184 (48%) 112 (28%) 294 (90%) 3 (8%) 25 (42%) 33 (61%) 39 (80%) 14 (70%)

BSWRICS 1 (0%) 36 (90%) 1 (2%)

HRICS 2 (4%)

LMICS 6 (12%)

GICS 2 (1%) 6 (30%)

Victoria 384 403 326 40 59 54 49 20
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Invasive breast cancer and DCIS:

Treatment – chemotherapy
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Chemotherapy utilisation: by stage at dx
Invasive breast cancer, 2016–2018 (N=13,375)

Source: Linked dataset - VCR, VAED, VRMS
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Time delay from 

surgery to 

adjuvant 

chemotherapy
Early breast cancer 

2016–2018 (N= 3,581)

Source: Linked dataset - VCR, VAED

For those treated with chemo within 3 months  of surgical admission

Excludes women who had a secondary surgical admission prior to chemotherapy (e.g. BCS -> mastectomy; mastectomy -> reconstruction).

4 weeks:

22%

6 weeks:

69%
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Adjuvant chemotherapy within four weeks: by subtype
Early breast cancer, 2016–2018 (N=3,442)

Source: Linked dataset - VCR, VAED; Hume data limitation

For those treated with chemo within 3 months  of surgical admission

Excludes women who had a secondary surgical admission prior to chemotherapy

HER2 amplified (N=741)Luminal (N=2,200) TNBC (N=501)
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Neoadjuvant chemotherapy: by surgery ICS campus
Early breast cancer, 2016–2018 (total = 1,213 (11%) from 11,867 patients)

Source: Linked dataset - VCR, VAED, VRMDS; Hume data limitation

Includes individuals who were treated with surgery within 1 year of diagnosis.

Treatment is considered neoadjuvant where IV chemo was received within 3 months prior to surgery

Vic average = 11%

Difference 

between 

ICS: P-value

<0.001
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Neoadjuvant patients: Subtype and type of surgery
Early breast cancer, 2016–2018 (N=1,174)

Source: Linked dataset - VCR, VAED, VRMDS

Includes individuals who were treated with surgery within 1 year of diagnosis.

Treatment is considered neoadjuvant where IV chemo was received within 3 months prior to surgery.

Histological 

subtype

Proportion receiving 

neoadjuvant treatment

Luminal

N=8935

407

(5%)

HER2 amplified 

N=1301

383

(29%)

TNBC

N=1041

317

(30%)
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Invasive breast cancer and DCIS:

Treatment – radiotherapy
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Radiotherapy utilisation: by stage at dx
Invasive breast cancer and DCIS diagnosis, 2016–2018 (N=15,312)

Source: Linked dataset - VCR, VAED, VRMDS
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Radiotherapy: by ICS of residence
Early breast cancer, 2016–2018 (N = 7,964)

Source: Linked dataset - VCR, VRMDS

≤ 9% 50% - 69%

10% - 29% 70% - 89%

30% - 49% ≥ 90%

84% of patients had radiotherapy locally

ICS campus
ICS of residence

NEMICS SMICS WCMICS BSWRICS GRICS HRICS LMICS GICS

NEMICS 1700 (82%) 55 (2%) 157 (12%) 2 (0%) 7 (2%) 69 (16%) 9 (2%) 3 (1%)

SMICS 125 (6%) 2016 (91%) 26 (2%) 2 (0%) 52 (11%) 4 (1%) 4 (1%) 1 (0%)

WCMICS 245 (12%) 127 (6%) 1167 (85%) 5 (1%) 15 (3%) 43 (10%) 90 (19%) 18 (6%)

BSWRICS 3 (0%) 10 (1%) 602 (98%) 1 (0%) 2 (0%) 1 (0%) 25 (8%)

GRICS 2 (0%) 383 (83%)

HRICS 2 (0%) 2 (0%) 1 (0%) 225 (52%)

LMICS 2 (0%) 2 (0%) 91 (21%) 337 (70%) 13 (4%)

GICS 3 (0%) 4 (0%) 6 (1%) 1 (0%) 38 (8%) 266 (82%)

Victoria 2078 2204 1365 617 460 435 479 326
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Radiotherapy timing: within 56 days of surgery
Early breast cancer, 2016–2018 (N=3,953)

Source: Linked dataset - VCR, VAED, VRMDS

Includes women who had radiotherapy within 6 months  after surgery (BCS and mastectomy),.

Excludes: Women who had adjuvant chemotherapy; 

Women who had a secondary surgical admission prior to radiotherapy (e.g. BCS -> mastectomy; mastectomy -> reconstruction)

8 weeks:

66%

16 weeks:

99%
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Victorian hospital volume: radiotherapy
Invasive breast cancer and DCIS, FY2019/2020 (N=3,644)

Source: VRMDS

Includes courses with a non-palliative intent

3 private 

campuses have 

annual volume <20
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Survival
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Five-year relative survival: by ICS of residence
Invasive breast cancer, 2014–2018

5-year relative survival (%)
Data Source: VCR

Grey are indicates 95% survival CIs 46



Metastatic breast cancer:

Demographics and survival
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De novo metastatic breast cancer
Demographics, 2014–2018 (N=1,147)

Variable Level N (%)

Age, Median [IQR] 64 [53 - 76]

Socioeconomic status

Disadvantaged (Q1) 2507 (19%)

Middle (Q2-Q4) 7873 (59%)

Affluent (Q5) 2993 (22%)

Comorbidity count (VAED 

derived 1 year prior-1 year after 

dx; Quan 2011; excl. cancer)

0 891 (78%)

1 162 (14%)

2+ 94 (8%)
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Variable Level
Invasive Breast Cancer 

(N=13,375)

Grade

Grade 1 28 (2%)

Grade 2 256 (22%)

Grade 3 324 (28%)

Unknown 539 (47%)

Histological subtype

Luminal 561 (49%)

HER2 amplified 159 (14%)

TNBC 106 (9%)

Unable to be classified 321 (28%)

Source: Linked dataset - VCR, VAED

Excluded 139 males, 81 DCO, and 53 second incident tumours
49
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Survival for de novo MBC: by ICS of residence
2014–2018 (N=1,147)

ICS of residence 1 year survival 5 year survival

NEMICS 73.7% [68.6,79.3] 38.6% [30.9,48.2]

SMICS 71% [66.1,76.4] 35.4% [29.2,42.9]

WCMICS 73.3% [67.8,79.2] 41.1% [32.8,51.4]

BSWRICS 76.3% [68.3,85.2] 45.1% [35,58.1]

GRICS 78.6% [69.5,88.8] 43.3% [30.5,61.4]

HRICS 72.1% [61.7,84.3] 35.4% [22.6,55.6]

LMICS 64.9% [55.1,76.5] 28.5% [16.7,48.7]

GICS 75.9% [65.3,88.2] 27.7% [14.9,51.2]

Victoria 72.9% [70.4,75.5] 37.9% [34.3,41.9]

Source: Linked dataset - VCR, VAED 50



Supportive care
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Medical record audit: supportive care screening 
2018 (N = 465)

Source: CSPI medical record audit 2018; Bars represent 95% CI; Patients with a C50 diagnosis.

Includes 35 campuses: 30 public and 5 private

Target: 80%

Average: 54%

A validated 

supportive care 

screening tool must 

be used, such as 

the NCCN Distress 

Thermometer and 

problem checklist.

De-identified campus
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Summary and variations
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● Overall breast cancer care in Victoria is of a high standard

● Expected incidence and subtype

● Incomplete data for stage, with 10% stage at diagnosis unknown for 

female and 25% for male

● Incomplete data for grade, with 14% of invasive breast cancer 

and 36% for DCIS grade unknown at diagnosis

● Timeliness of Care variations

● Diagnosis to surgery

○ Surgery to chemotherapy

○ Surgery to radiotherapy

● Mastectomy (73%) and reconstruction after mastectomy(59%) are 

generally happening close to home

54
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Summary

● Identified Data Gaps

○ Synoptic reporting should be improved – no grade, no histology, 

neoadjuvant patients need to be staged

○ Inconsistent/incomplete identification of metastatic disease

○ First time combined neoadjuvant data being presented

○ Access to PBS & MBS linkage drug data to give full understanding of 

treatment received (chemo is not the majority of breast cancer treatment)

○ Inconsistent use of a standardized supportive care screening tool
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1. Variation in the MDM participation rates across ICS & campuses within ICS - a 

number of campuses & regional areas are not reaching target of 85%

2. Variation in supportive care with average supportive care screen tool completion rate 

of 54%, target is 80% - with variation across & within ICS

3. Variation in timeliness of care

⚫ Days from diagnosis to surgery – less than 76% of patients have surgery within 

the target of 35 days ( 73% public, 93% private)

⚫ Days from surgery to adjuvant chemotherapy – 22% patients have chemotherapy 

within target of 4 weeks, 69% within 6 weeks

⚫ Days from surgery to radiotherapy - 66% patients have radiotherapy within target 

of 8 weeks, 99% within 16 weeks

4. Consumers identified inconsistency in the content & way information is provided at 

diagnosis & during treatment

5. Consumers identified inconsistency in overall coordination of care

58
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