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Abstract

The aim of this study was to understand the characteristics of older women with breast cancer and
describe the current patterns of treatment and outcomes. The study included data from the combined
Auckland and Waikato breast cancer registers, which hold information for 12, 372 women diagnosed with
stage I-1V breast cancer between June 2000 and May 2013. Of these women, 2,671 (21.6%) were over 70
years of age. Patient characteristics, treatment type and survival were compared across four-year age
groups (70-74, 75-79, 80-84, 85+) and hormone receptor status. Of the women aged over 70 years, 2,485
(93.0%) had stage I-111 disease. Increasing age was significantly associated with decreasing use of
surgery, adjuvant radiotherapy, endocrine therapy and chemotherapy, even after adjustment for stage and
level of co-morbidity. Nine hundred and one women (33.7%) had co-morbidities at time of diagnosis. The
5-year breast cancer-specific survival rates for women aged 70-74 and that for women aged 75-79 were
similar, but were worse in women aged over 80. Generally, older women are treated as per guidelines,
although chemotherapy may be under-used. However, age is a significant factor influencing whether

women are treated or not.
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1. Introduction

Breast cancer is the second most common cancer worldwide [1], and the likelihood of being diagnosed
increases with age [2]. In New Zealand (NZ), over 3000 new breast cancers were registered in 2015, with
just over 800 (24.0%) of those occurring in women aged over 70 [3]. As populations age, the number of
older women requiring treatment will increase [4, 5].

Management of breast cancer in the elderly faces a number of issues. Historically, women over
70 have been consistently excluded from clinical trials [6-12], and with limited data demonstrating the
effectiveness of standard treatments in the older population [13-15], current treatment strategies are
founded on clinical evidence derived from younger women [16]. However, older women represent a
different population, have a more heterogeneous level of fitness [17] and commonly present with a higher
level of co-morbidity [18] and tumours that differ in their biology [19]; all factors which impact on
treatment. In addition, in NZ, inclusion in a free mammaographic screening programme ceases for those
aged 70 years or more [20, 21]. This is one reason why older women on average present with larger
tumours that are at a more advanced stage [22, 23]. Competing health risks contribute to considerable
variation in adherence to existing treatment guidelines in older women [24], and in some cases, this
results in older women not receiving treatment according to recommendations [11, 25]. For all the reasons
above, it has been well demonstrated that older women on average have worse outcomes from breast
cancer. Therefore, specific management guidelines may be needed for the older population [26].

NZ’s population is ethnically diverse, and access to breast cancer treatment varies by ethnicity
[27], urban/rural status [28] and primary treatment provider (private vs. public) [29]. The NZ guidelines
on the management of breast cancer do not specify age as a factor that should be included when deciding
on care. We aimed to assess the impact of age on the management and outcomes for women in NZ with
newly diagnosed breast cancer and what influences this might have on the need for specific guidelines for

older women.



2. Methodology

The study was a retrospective analysis of a prospectively collected cohort. Data were extracted
from the combined Waikato and Auckland Breast Cancer Registers, which hold the clinical details of
women diagnosed with breast cancer. The study period was from June 2000 to May 2013. Each register
includes information on 1) patient characteristics: age, ethnicity, domicile and diagnosis date; 2) tumour
biology: size, grade, hormone and human epidermal growth factor receptor 2 (HER?2) receptor status,
Ilymph node involvement and staging, 3) treatment: chemotherapy, endocrine therapy, radiotherapy and
surgery. Outcomes included all-cause and breast cancer-specific mortality.

Only women who were 70 years or older with newly diagnosed, invasive (stage I-1V) breast
cancer were included in this study (N=2,671). Women were split into four-year age groups (70-74, 75-79,
80-84 and 85+) for analysis. Firstly we established the characteristics of older women with breast cancer
including demographics (age, ethnicity, region, urban/rural status); their tumour characteristics (stage,
grade, size, hormone receptor and HER2 status); and factors associated with their management (mode of
detection, public or private care and the presence of co-morbidities). Co-morbidity information was
obtained from the National Minimum Dataset (NMDS) and patients were characterised as either having
zero co-morbidities (CQ), one co-morbidity (C1) or two or more co-morbidities (2+) using the C3 co-
morbidity index [29, 30].We then linked these variables to patient treatment, including surgery in women
with localised disease (breast conserving surgery (BCS), mastectomy or no surgery), endocrine therapy in
those who were oestrogen (ER) and/or progesterone (PR) positive; radiotherapy in those who received
BCS and finally the use of chemotherapy and HER2 targeted therapies. A forward stepwise logistic
regression model was carried out on these four treatment groups to see if age affects patient management
(alpha level <0.05). Finally, we assessed mortality by age group and by hormone receptor subtype.
Hormone receptor subtype was categorised as Group 1 (ER+, PR+, HER2-), Group 2 (ER+, PR-, HER2-;
ER-, PR+, HER2-), Group 3, (ER+, PR+, HER2+; ER+, PR-, HER2+; ER-, PR+, HER2+), Group 4 (ER-,
PR-, HER2+) and Group 5 (Triple negative; ER-, PR-, HER2-) [31]. Patients were linked via the National
Health Index (NHI) number with the National Mortality Collection to obtain mortality information.
Kaplan-Meier survival was used to examine breast cancer-specific survival and all-cause survival.

Data were analysed using IBM SPSS Statistics 23 (New York, United States). If a patient had
missing data they were recorded as ‘unknown’ and included in analyses (unless where specified). Ethical
approval for the study was granted through the Northern A Health and Disability Ethics Committee,
reference: 12/NTA/42/AMO1.



3. Results

3.1 Patient and tumour characteristics

There were 12, 372 invasive breast cancers registered in the Auckland and Waikato regions
between 2000-2013, of which, 2,671 (21.6%) were diagnosed in women over 70 years of age. The
majority of women were NZ European (2,276, 85.2%) (see Table 1), with a mean age of 78.8 years (range
70-104 years). Fifteen percent were detected through mammographic screening. Most women had zero
co-morbidities (1,427, 53.4%), but 33.7% (901) presented with a high level of co-morbidity (i.e., 2+ co-
morbid conditions) at time of diagnosis. The majority of women (2, 485, 93.0%) had localized (stage I-
I11) cancer, and 186 (7.0%) women had stage IV cancer. Five hundred and seventy-eight women (21.6%)
had a tumour grading of 3, and 225 women (8.4%) had a tumour size over 50mm (i.e., T3 disease).

The proportion of older women with their hormone receptor subtype is presented in Table 2. Of
the total cohort, 910 women (34.1%) did not have complete information on their receptor status and so
were not categorised. ER positive cases are found in Groups 1-3, while Group 5 (usually designated triple
negative), are the most likely to receive chemotherapy. Hormone receptor status was more likely to be ER
positive (2,109, 79.0%) and PR positive (1653, 61.9%). Women in Groups 1-3 were more likely to
receive endocrine therapy; 750 (70.3%) in Group 1, 195 (67.7%) in Group 2 and 87 (79.1%) in Group 3.

3.2 Surgery

Of the 2,485 (93.0%) women with stage I-111 cancer, 2,131 (85.8%) received surgery. Of these,
1,264 (59.3%) had a mastectomy and 867 (40.7%) had breast conserving surgery (BCS). With the
exception of those aged 80-84, women with stage | cancer were more likely to have BCS, whereas
women with stage 11-111 cancer were more likely to have mastectomy, irrespective of age. In a stepwise
logistic regression, a number of factors were associated with the probability of having surgery. The
likelihood of receiving surgery decreased with increasing age. Maori patients were significantly less
likely to receive surgical treatment, even after adjustment for the presence of co-morbidities. Women with
more advanced stage disease were less likely to be treated surgically, as were women with subtype Group
5 cancer.

3.3 Chemotherapy

Very few women were treated with chemotherapy. Of those who were stage I-111, only 101
(4.1%) were treated with chemotherapy. Again age was a significant factor, with older women being less
likely to receive treatment. Waikato women were twice as likely to be treated with chemotherapy than
older women in Auckland. Of those with metastatic breast cancer, only 7 (3.8%) had chemotherapy and
all of them were in the Waikato. One hundred and eighty-four women (6.9%) were found to be HER2

positive, but only 24 (13.0%) of these women received Trastuzumab.



3.4 Radiotherapy

Of the 872 women in total who were treated with BCS, 637 (73.1%) received radiotherapy. Age
was a significant factor again in the use of radiotherapy, as was the presence of multiple co-morbidities.
After adjusting for age and co-morbidities, no difference in the use of radiotherapy was found in Maori,
but Pacific women were less likely to be treated. The main influence on whether these women were
treated was whether they were treated publicly or privately or whether they were in Waikato.

3.5 Endocrine therapy

Analysing use of endocrine therapy by subtype, 1,465 women (54.8%) were categorised as Group
1-3. Of these, 1032 (70.4%) received endocrine therapy. Women were significantly less likely to receive
endocrine therapy as age increased. Older Maori women were more likely to receive endocrine therapy,
as were women in the Waikato, and those receiving treatment in the public sector.

3.6 Survival

Five year survival across age groups was analysed using the Kaplan-Meier method (Figure 1).
There was a significant difference in breast cancer-specific and all-cause survival across age groups, with
80-84 and 85+ year olds having worse breast cancer specific and all-cause survival than women aged 70-
74 and 75-79. Five-year breast cancer-specific survival was worst for 85+ year olds (76.0%), followed by
80-84 year olds (80.1%), 75-79 year olds (84.8%) and was best for 70-74 year olds (86.1%). Similar
proportions of women aged 70-79 died from breast cancer and from other causes. For women 80 and
over, death from other causes was the much greater risk. There was also a significant difference in breast
cancer-specific survival across hormone receptor subtype (Figure 2), with survival being worst for Group
4 (61.0%) HER2 over-expression, and best for Group 1 (89.6%).



Table 1.

Patient and tumour characteristics by age group (N=2671).



Age group 70-74 % 75-79 % 80-84 % 85+ % Totals %
Age n 832 311 726 27.2 547 20.5 566 21.2 2671 100.0
Yes 234 28.1 115 15.8 29 53 25 4.4 403 151
Screen detected
No 598 71.9 611 84.2 518 94.7 541 95.6 2268 84.9
. . Private 256 30.8 198 27.3 112 20.5 91 16.1 657 24.6
Public/Private )
Public 576 69.2 528 72.7 435 79.5 475 83.9 2014 75.4
Rural 197 23.7 167 230 138 252 109 19.3 611 229
Urban/Rural Urban 627 75.4 551 75.9 403 73.7 450 79.5 2031 76.0
Unknown 8 10 8 11 6 11 7 12 29 11
NZ European 664 79.8 596 82.1 490 89.6 526 929 2276 85.2
NZ Maori 55 6.6 46 6.3 14 2.6 10 18 125 4.7
Ethnicity Pacific 45 54 25 34 19 35 9 16 98 37
Other 55 6.6 46 6.3 22 4.0 18 32 141 53
Unknown 13 16 13 18 2 0.4 3 0.5 31 12
Register Auckland 624 75.0 525 72.3 385 704 435 76.9 1969 73.7
Waikato 208 25.0 201 271.7 162 29.6 131 23.1 702 26.3
Mastectomy 407 489 381 52.5 288 52.7 223 394 1299 48.6
Surgery BCS 368 442 258 355 131 23.9 115 20.3 872 326
None 57 6.9 87 12,0 127 232 229 40.5 500 18.7
No RT 396 476 405 55.8 392 71.7 492 86.9 1685 63.1
RT post-BCS 312 375 203 28.0 84 15.4 38 6.7 637 238
Radiotherapy RT post-Mast 110 13.2 108 14.9 58 10.6 28 4.9 304 114
RT pre-Mast 4 0.5 2 0.3 2 0.4 0.4 10 0.4
RT No Surgery 10 12 8 11 11 2.0 11 35 1.3
Endocrine 495 59.5 451 62.1 340 62.2 353 62.4 1639 61.4
Chemotherapy 78 94 28 3.9 2 04 0 0.0 108 4.0
Treatment
Trastuzumab 18 22 9 12 0 0.0 0 0.0 27 1.0
No treatment 28 34 35 48 38 6.9 58 10.2 159 6.0
Negative 161 194 106 14.6 75 137 71 125 413 155
ER Positive 661 79.4 594 81.8 431 78.8 423 74.7 2109 79.0
Unknown 10 12 26 36 41 75 72 12.7 149 5.6
Negative 298 35.8 221 30.4 166 30.3 171 30.2 856 320
PR Positive 520 62.5 476 65.6 337 61.6 320 56.5 1653 61.9
Unknown 14 17 29 40 44 8.0 75 133 162 6.1
Negative 541 65.0 454 62.5 309 56.5 286 50.5 1654 61.9
HER 2 Positive 64 7.7 54 74 38 6.9 28 49 184 6.9
Not done 227 27.3 218 30.0 200 36.6 252 445 897 33.6
Unknown 45 54 70 9.6 88 16.1 166 29.3 369 13.8
0~10 112 135 58 8.0 30 55 16 2.8 216 8.1
Tumour Size 10~20 274 329 181 24.9 110 20.1 97 17.1 662 24.8
20~30 204 245 215 29.6 138 25.2 130 230 687 25.7
30~50 138 16.6 143 19.7 122 22.3 109 19.3 512 19.2
50+ 59 71 59 81 59 10.8 48 85 225 8.4
1 189 22.7 165 22.7 104 19.0 110 194 568 213
Grade 2 406 488 344 474 234 42.8 214 37.8 1198 449
3 198 238 157 21.6 122 223 101 17.8 578 21.6
Unknown 39 4.7 60 8.3 87 15.9 141 24.9 327 12.2
0 543 65.3 410 56.5 257 47.0 217 38.3 1427 534
C3 score 1 105 12.6 95 13.1 73 13.3 70 12.4 343 12.8
2+ 184 221 221 30.4 217 39.7 279 49.3 901 337
| 356 428 246 339 156 285 161 284 919 34.4
Sta ] 325 39.1 325 4438 262 479 289 511 1201 45.0
e
g 11 100 12.0 102 14.0 87 15.9 76 134 365 137
\ 51 6.1 53 7.3 42 7.7 40 7.1 186 7.0




Table 2.

Patient and tumour characteristics by hormone receptor subtype (N=1761). Women with unknown hormone receptor
status (n=910) were not included in this analysis.



Group 1 Group 2 Group 3 Group 4 Group 5 Total
ER/PR+,
HER2+ ER+
ER+, PR-, HER2- ' ER/PR-,
ER/PR+, HER2- ER-. PR+ HER?2- PR-, HER2+ HER2+ ER/PR-, HER2-
ER-, PR+,
HER2+
n=1067 n=288 n=110 n=72 n=224 N=1761
n % n % n % n % n % N %
70-74 345 32.3 97 33.7 37 33.6 27 375 95 42.4 601 34.1
Age 75-79 320 30.0 76 26.4 32 29.1 21 29.2 58 25.9 507 28.8
80-84 203 19.0 60 20.8 27 24.5 11 15.3 42 18.8 343 19.5
85+ 199 18.7 55 19.1 14 12.7 13 18.1 29 12.9 310 17.6
BCS 422 39.6 96 33.3 28 25.5 20 27.8 59 26.3 625 35.5
Surgery Mast 497 46.6 150 52.1 68 61.8 45 62.5 151 67.4 911 51.7
No surgery 148 13.9 42 14.6 14 12.7 7 9.7 14 6.3 225 12.8
Yes 12 1.1 9 3.1 10 9.1 13 18.1 50 22.3 94 5.3
Chemotherapy
No 1055 98.9 279 96.9 100 90.9 59 81.9 174 77.7 1667 94.7
. Yes 431 40.4 113 39.2 37 33.6 29 40.3 107 47.8 717 40.7
Radiotherapy
No 636 59.6 175 60.8 73 66.4 43 59.7 117 52.2 1044  59.3
. Yes 750 70.3 195 67.7 87 79.1 6 8.3 17 7.6 1055 59.9
Endocrine
No 317 29.7 93 32.3 23 20.9 66 91.7 207 92.4 706 40.1
Yes 0 0.0 0 0.0 9 8.2 15 20.8 1 0.4 25 1.4
Trastuzumab
No 1067 100.0 288 100.0 101 91.8 57 79.2 223 99.6 1736  98.6
NZ
European 898 84.2 250 86.8 97 88.2 55 76.4 193 86.2 1493 84.8
o NZ Maori 65 6.1 13 45 4 3.6 1 14 7 3.1 90 5.1
Ethnicity Pacific 33 3.1 5 1.7 4 36 10 139 9 4.0 61 35
Other 59 5.5 13 45 5 45 5 6.9 13 5.8 95 5.4
Unknown 12 1.1 7 2.4 0 0.0 1 1.4 2 0.9 22 1.2
| 406 38.1 101 35.1 29 26.4 15 20.8 56 25.0 607 34.5
Stage ] 464 435 129 44.8 51 46.4 33 45.8 106 47.3 783 445
1l 138 12.9 34 11.8 22 20.0 13 18.1 46 20.5 253 14.4
v 59 5.5 24 8.3 8 7.3 11 15.3 16 7.1 118 6.7
299 28.0 54 18.8 8 7.3 1 14 3 1.3 365 20.7
Grade 2 581 54.5 149 51.7 52 47.3 11 15.3 57 25.4 850 48.3
123 11.5 64 22.2 43 39.1 59 81.9 153 68.3 442 25.1
Unknown 102 9.6 34 11.8 13 11.8 5 6.9 13 5.8 167 9.5
0~10 95 8.9 24 8.3 4 3.6 6 8.3 15 6.7 144 8.2
. 10~20 296 27.7 71 24.7 25 22.7 13 18.1 45 20.1 450 25.6
Tumour size
20~30 282 26.4 70 24.3 34 30.9 21 29.2 70 31.3 477 27.1
30~50 212 19.9 57 19.8 25 22.7 18 25.0 55 24.6 367 20.8
50+ 80 7.5 32 11.1 9 8.2 9 12.5 26 11.6 156 8.9




Table 3.

Multivariate analysis for factors associated with treatment.

Odds
Treatment Factors Ratio (95% C.1.)
Age 0.85 (0.83-0.87) ***
Public vs private 0.33 (0.21-0.52) ***
Stage 2 vs 1 0.52 (0.37-0.71) ***
Stage 3vs1il 0.40 (0.26-0.61) fialad
C3score: 1vs 0 0.71 (0.45-1.11)
Surgery C3score: 2+ vs 0 0.36 (0.27-0.48) ***
Subtype Grp 2 vs Grp 1 1.19 (0.71-1.98)
Subtype Grp 3vs Grp 1 1.48 (0.67-3.29)
Subtype Grp 4 vs Grp 1 441 (1.00-19.51)
Subtype Grp5vs Grp 1 6.49 (2.26-18.62) ***
Maori vs others 0.48 (0.26-0.87) *
Pacific vs others 0.61 (0.31-1.19)
Age 0.79 (0.75-0.84) ***
Grade 2 vs 1 14.46 (1.96-106.84) *
Chemotherapy Grade 3vs 1 102.99 (14.16-749.09) ***
Waikato vs Auckland 2.17 (1.37-3.43) **
C3score: 1vs 0 1.20 (0.66-2.20)
C3score: 2+ vs 0 0.46 (0.25-0.85) *
Age 0.86 (0.83-0.88) ***
C3score: 1vs 0 1.00 (0.60-1.66)
C3score: 2+ vs 0 0.44 (0.31-0.64) ***
Radiotherapy Waikato vs. Auckland 9.85 (2.29-42.26) **
Public vs. Private 0.14 (0.03-0.76) *
Maori vs others 0.93 (0.38-2.30)
Pacific vs others 0.22 (0.07-0.67) *
Age 0.96 (0.93-0.98) ***
. Grade 2 vs 1 2.53 (1.86-3.44) ***
E&i‘?‘;‘;{,‘e Grade 3vs 1 3.24 (1.99-5.27) ***
Stage 2 vs 1 3.70 (2.73-5.01) ***
Stage 3vs 1 8.06 (4.34-14.97) ***
Waikato vs Auckland 3.75 (2.58-5.46) ***
Public vs private 1.55 (1.15-2.10) **
Maori vs others 2.71 (1.10-6.69) *
Pacific vs others 1.82 (0.65-5.12)

* <0.05, ** <0.01, *** <0.001



Fig. 1. here.

Fig. 2. here.



4. Discussion

The present study describes the characteristics, treatment and outcomes of women aged 70 years
or older with breast cancer across two regions in NZ. Age was a significant factor in all treatment
variables. After adjustment for key variables we noted that older women received less surgery, less
chemotherapy and less radiotherapy as age increased. Breast cancer-specific survival was impacted by
age and subtype, with worse 5-year survival for women aged over 85 and those women with ER and PR
negative and HER2 positive cancer (Group 4).

Several studies have suggested that elderly women are less likely to receive surgery according to
guidelines, and that age is a factor [5, 6, 13, 16-18, 23, 32-35]. We found in our cohort, even after
adjustment for co-morbidities, older women were less likely to receive surgery. Three hundred and fifty-
four women (14.2%) with stage I-111 cancer did not receive surgical treatment. The majority of these
women had multiple co-morbidities and so had valid contraindications to surgery. However, age on its
own is not listed as a factor for surgical consideration in the NZ guidelines. Of concern is that older
women of NZ Maori ethnicity were less likely to receive surgery. In addition, women with stage 111
compared with stage | disease seem to be less likely to be treated surgically and are more likely to be
treated with endocrine therapy.

In terms of non-surgical intervention, age was again the most significant factor determining
whether older women received treatment. Only 101 women (4.1%) with stage I-111 cancer, and 7 women
(3.8%) with metastatic disease received chemotherapy. Elderly women in the current cohort were
significantly less likely to receive chemotherapy as age and level of co-morbidity increased, which is in
accordance with other research [4, 11, 12, 16, 23, 35-39]. A number of valid reasons do preclude the
provision of chemotherapy in older women; chemotherapy use typically decreases with increasing level
of co-morbidity [38, 40], physicians may prefer not to administer it due to toxicity [9, 11, 14] and the
potential impact on fitness [10, 18, 41]. Women themselves may decline treatment knowing that there are
serious toxicities and adverse effects on quality of life [42], and there may also be a level of cognitive
impairment associated with chemotherapy use [43]. Approximately 20% of women who had triple-ve
disease or HER2 over expressing tumours did receive chemotherapy. Interestingly, women in the current
cohort were twice as likely to be treated with chemotherapy in Waikato, suggesting physician preference
could be a significant driver. It was also interesting to note that no women over the age of 80 years were
treated with Trastuzumab, yet over 600 women aged over 80 years were tested for HER2 expression (see
Table 1). While we have shown that HER2 status is a prognostic indicator, HER2 testing is expensive
(NZD$196 in the Waikato) [44] and it could be argued that women over 80 should not be tested. On the
other hand, knowledge of HER2 status may sway borderline cases in favour of undergoing surgery, and
for hormone responsive women with HER2 positive cancers, may also strengthen the indication to give
endocrine treatment.

Endocrine therapy was the most administered non-surgical treatment. Generally, a high
proportion of elderly women usually receive endocrine therapy [4, 6, 16, 18, 23, 26], reflecting the higher

proportion of ER and PR receptor positive cancers common in the older population [4, 14, 18, 19, 23, 36,



37]. Endocrine therapy is also a less toxic treatment than chemotherapy, and so is a good option for
patients who may be very old or frail and therefore not eligible for surgery [13, 26]. In the current cohort,
Maori were more likely to be treated with endocrine therapy, but less likely to have surgery. Recent data
has reported lower rates of BCS and surgical reconstruction for Maori compared to NZ European [45]. In
addition, existing inequities around access to care and treatment for Maori are well documented [22, 27,
31, 45] and so may have contributed to the lower rate of surgery.

Six hundred and thirty-seven women (73.1%) received BCS followed by adjuvant radiotherapy.
However, radiotherapy use declined with increasing age and level of co-morbidity. Declining rates of
radiotherapy with advancing age have also been reported in a variety of countries [4, 11, 16, 23, 35-37].
Lower use of radiotherapy in the elderly is in part due to the reduction in absolute benefit shown in older
women [9, 11], with competing risks for death. Risk of local recurrence generally tends to decrease with
age, and this has to be weighed against the negative effects on quality of life [46] and difficulties in
accessing care that may influence treatment decisions [16]. As with chemotherapy, older women were
more likely to receive radiotherapy in Waikato and women treated in the private sector were also more
likely to receive radiotherapy.

Breast screening improves early diagnosis and survival [22] but ceases at age 69 for women in
NZ. NZ is considering widening the age for mammographic screening from 45-74 years. It is interesting
to note that 254 women (28.1%) aged 70-74 had been screened, suggesting that widening the age criteria
may not have quite as large an impact as expected in reducing breast cancer specific mortality. Our
findings with regards to mortality show that breast cancer survival for women 70-79 years is good, but
decreases in women 80+ where treatment is more likely to not be offered. As with younger women,
hormone receptor status also has a more profound influence on prognosis than age (Figure 2). Overall, all-
cause mortality is naturally age-related but 10-year survival in those aged 70-79 is over 50% and in 80-84
year old women with breast cancer 10-year survival is still over 20%.

The strengths of this study include the relatively large sample, derived from generally complete
datasets from the Waikato and Auckland Breast Cancer Registers. Despite the quality of information
contained in these databases, there was still some missing data, such as biomarker status, tumour size and
grade that might influence the findings.

This study has shown that although age is not listed as a factor that should influence management
of women with breast cancer in the NZ guidelines, in fact, increasing age is a significant variable in
treatment decisions when managing women over the age of 70 years. This is true after adjustment for the
presence of co-morbidities, stage and endocrine status, which are recognised factors influencing treatment
decisions. While most women received surgery and when indicated, endocrine therapy, chemotherapy
was generally little used, although usage varied depending on the centre involved. International
differences in the use of chemotherapy [16, 32, 37] may suggest there is an argument to review when

chemotherapy can be used in older age groups.



Contributors

TB wrote the article under the guidance of RL. Data analysis was conducted by TB and CL. All authors
contributed to the study design, edited, and reviewed the article.

Declaration of interest

The authors declare they have no conflict of interest.

Acknowledgements

We acknowledge the Auckland and Waikato Breast Cancer Registers for providing the data.

Funding

This work was supported by the Health Research Council of NZ (Grant number 14/484). There was no
involvement by the funding source in the design, analysis or interpretation of the data, or preparation of
the manuscript.



References

[1] J. Ferlay, I. Soerjomataram, R. Dikshit, S. Eser, C. Mathers, M. Rebelo, D.M. Parkin, D. Forman, F.
Bray, Cancer incidence and mortality worldwide: Sources, methods and major patterns in GLOBOCAN
2012, Int. J. Cancer 136 (2015) E359-E386. http://dx.doi.org/10.1002/ijc.29210

[2] U.S. Preventive Services Task Force, Screening for breast cancer: U.S. Preventive Services Task
Force recommendation statement, Ann Intern Med. 151(10), (2009) 716-726.

[3] Ministry of Health, Selected Cancers 2013, 2014 & 2015 (Provisional), (2016) Wellington: Ministry
of Health.

[4] C. Ma, Q. Zhou, X. Nie, G. Liu, G. Di, J. Wu, J. Lu, W. Yang, J. Chen, Z. Shao, K. Shen, Z. Shen,
Breast cancer in Chinese elderly women: Pathological and clinical characteristics and factors influencing
treatment patterns, Critical Reviews in Oncology/Hematology 71 (2009) 258-265.
http://dx.doi.org/10.1016/j.critrevonc.2008.11.005

[5] M.E. Hamaker, W.H. Schreurs, J.M. Uppelschoten, C.H. Smorenburg, Breast cancer in the Elderly:
Retrospective Study on Diagnosis and Treatment according to National Guidelines, The Breast Journal,
Volume 15 Number 1 (2009) 26-33.

[6] E. Bastiaannet, G.J. Liefers, A.J.M. de Craen, P.J.K. Kuppen, W. van de Water, J.E.A. Portielje,
L.G.M. van der Geest, M.L.G. Janssen-Heijen, O.M. Dekkers, C.J.H. van de Velde, R.G.J. Westendorp,
Breast cancer in elderly compared to younger patients in the Netherlands: stage at diagnosis, treatment
and survival in 127,805 unselected patients, Breast Cancer Res Treat, 124 (2010) 801-807.
http://dx.doi.org/10.1007/s10549-010-0898-8

[7] C.E. Holmes, H.B. Muss, Diagnosis and Treatment of Breast Cancer in the Elderly, CA Cancer J Clin,
53 Number 4 (2003) 227-244. http://dx.doi.org/10.3322/canjclin.53.4.227

[8] D. Crivellari, M. Aapro, R. Leonard, G. von Minckwitz, E. Brain, A. Goldhirsch, A. Veronesi, H.
Muss, Breast Cancer in the Elderly, Journal of Clinical Oncology, Volume 25 Number 14 (2007) 1882-
1890. http://dx.doi.org/10.1200/JC0O.2006.10.2079

[9] D. Bernardi, D. Errante, E. Galligioni, D. Crivellari, A. Bianco, L. Salvagno, I.S. Fentiman Treatment
of breast cancer in older women, Acta Oncologica, 47 2 (2008) 187-198.
http://dx.doi.org/10.1080/02841860701630234

[10] R.S. Ballinger, L.J. Fallowfield Quality of Life and Patient-reported Outcomes in the Older Breast
Cancer Patient, Clinical Oncology, 21 (2009) 140-155. http://dx.doi.org/10.1016/j.clon.2008.11.003

[11] L.E. Smith, C. Fribbens, Management of breast cancer in older and frail patients, The Breast, 24
(2015) S159-S162. http://dx.doi.org/10.1016/j.breast.2015.07.037

[12] J.M. Neuner, N. Zokoe, E.L. McGinley, L.E. Pezzin, T.W.F. Yen, M.M. Schapira, A.B. Nattinger,
Quality of life among a population-based cohort of older patients with breast cancer, The Breast, 23
(2014) 609-616. http://dx.doi.org/10.1016/j.breast.2014.06.002

[13] H. Wildiers, I. Kunkler, L. Biganzoli, J. Fracheboud, G. Vlastos, C. Bernard-Marty, A. Hurria, M.
Extermann, V. Girre, E. Brain, R.A. Audisio, H. Bartelink, M. Barton, S.H. Giordano, H. Muss, M.
Aapro, Management of breast cancer in elderly individuals: recommendations of the International
Society of Geriatric Oncology, Lancet Onco, 8 (2007) 1101-15. http://dx.doi.org/10.1016/S1470-
2045(07)70378-9



http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1016/j.critrevonc.2008.11.005
http://dx.doi.org/10.1007/s10549-010-0898-8
http://dx.doi.org/10.3322/canjclin.53.4.227
http://dx.doi.org/10.1200/JCO.2006.10.2079
http://dx.doi.org/10.1080/02841860701630234
http://dx.doi.org/10.1016/j.clon.2008.11.003
http://dx.doi.org/10.1016/j.breast.2015.07.037
http://dx.doi.org/10.1016/j.breast.2014.06.002
http://dx.doi.org/10.1016/S1470-2045(07)70378-9
http://dx.doi.org/10.1016/S1470-2045(07)70378-9

[14] S.H. Giordano, G.N. Hortobagyi, S.C. Kau, R.L. Theriault, M.L. Bondy, Breast Cancer Treatment
Guidelines in Older Women, Journal of Clinical Oncology, Volume 23 Number 4 (2005) 783-791.

[15] A. Hurria, W. Dale, M. Mooney, J.H. Rowland, K.V. Ballman, H.J. Cohen, H.B. Muss, R.L.
Schilsky, B. Ferrell, M. Extermann, K.E. Schmader, S.G. Mohile, Designing therapeutic clinical trials for
older and frail adults with cancer: U13 Conference Recommendations, Journal of Clinical Oncology,
Volume 32 Number 24 (2014) 2587-2594. http://dx.doi.org/10.1200/JC0.2013.55.0418

[16] M.G.M. Derks, M. Kiderlen, E. Bastiaannet, D.E. Hilling, P.G. Boelens, G.J. Liefers, J.E.A.
Portielje, P.M. Walsh, E. van Eycken, S. Siesling, J. Broggio, L. Wyld, M. Trojanowski, A. Kolacinska,
A.F. Gongalves, T. Nowikiewicz, R.A. Audioso, C.J.H. van de Velde, Large variation in treatment of
older patients with non-metastatic breast cancer in Europe: A population based cohort study from the
EURECCA Breast Cancer Group, The Lancet Oncology — unpublished manuscript.

[17] M. Kiderlen, C.J.H. van de Velde, G.J. Liefers, Targeted therapy in older women with breast cancer
— What’s the target? Eur J Surg Oncol, Vol. 43 Issue 5 (2017) 944-948.
http://dx.doi.org/10.1016/j.ejs0.2017.01.014

[18] M. Kiderlen, N.A. de Glas, E. Bastiaannet, W. van de Water, A.J.M. de Craen, O.R. Guicherit,
J.W.S. Merkus, M. Extermann, C.J.H. van de Velde, G. Liefers, Impact of comorbidity on outcome of
older breast cancer patients: a FOCUS cohort study, Breast Cancer Res Treat, 145 (2014) 185-192.
http://dx.doi.org/10.1007/s10549-014-2917-7

[19] L. Biganzoli, H. Wildiers, C. Oakman, L. Maratti, S. Loibl, I. Kunkler, M. Reed, S. Ciatto, A.C.
Vooqd, E. Brain, B. Cutuli, C. Terret, M. Gosney, M. Aapro, R. Audioso, Management of elderly
patients with breast cancer: updated recommendations of the International Society of Geriatric Oncology
(SIOG) and European Society of Breast Cancer Specialists (EUSOMA), Lancet Oncol, 13 (2012) e148-
60. http://dx.doi.org/10.1016/S1470-2045(11)70383-7

[20] National Screening Unit, Ministry of Health, BreastScreen Aotearoa National Policy and Quality
Standards, Wellington: 2013.

[21] S. Morrell, R. Taylor, D. Roder, B. Robson, M. Gregory, K. Craig, Mammography service screening
and breast cancer mortality in New Zealand: a National Cohort Study 1999-2011, British Journal of
Cancer, (2017) 1-12. http://dx.doi.org/10.1038/bjc.2017.6

[22] S. Seneviratne, I. Campbell, N. Scott. R. Shirley, R. Lawrenson, Impact of mammographic screening
on ethnic and socioeconomic inequities in breast cancer stage at diagnosis and survival in New Zealand: a
cohort study, BMC Public Health, 15 (2015) 46. http://dx.doi.org/10.1186/s12889-015-1383-4

[23] S.G. Diab, R.M. Elledge, G.M. Clark, Tumor characteristics and clinical outcomes of elderly women
with breast cancer, Journal of the National Cancer Institute, VVol. 92 No. 7 (2000) 550-556.
http://dx.doi.org/10.1093/jnci/92.7.550

[24] A. Berglund, A. Wigertz, J. Adolfsson, J. Ahlgren, T. Fornander, F. Warnberg, M. Lambe, Impact of
comorbidity on management and mortality in women diagnosed with breast cancer, Breast Cancer Res
Treat, 135 (2012) 281-289. http://dx.doi.org/10.1007/s10549-012-2176-4

[25] R. Yancik, M.N. Wesley, L.A.G. Ries, R.J. Havlik, B.K. Edwards, J.W. Yates, Effect of age and
comorbidity in postmenopausal breast cancer patients aged 55 years and older, JAMA, Vol. 285 No. 7
(2001) 885-892. http://dx.doi.org/10.1001/jama.285.7.885



http://dx.doi.org/10.1200/JCO.2013.55.0418
http://dx.doi.org/10.1016/j.ejso.2017.01.014
http://dx.doi.org/10.1007/s10549-014-2917-7
http://dx.doi.org/10.1016/S1470-2045(11)70383-7
http://dx.doi.org/10.1038/bjc.2017.6
http://dx.doi.org/10.1186/s12889-015-1383-4
http://dx.doi.org/10.1093/jnci/92.7.550
http://dx.doi.org/10.1007/s10549-012-2176-4
http://dx.doi.org/10.1001/jama.285.7.885

[26] F. Elomrani, M. Zine, M. Afif, S. L’annaz, I. Ouziane, H. Mrabti, H. Errihani, Management of early
breast cancer in older women: from screening to treatment, Breast Cancer: Targets and Therapy, 7,
(2015), 165-171. http://dx.doi.org/10.2147/BCTT.S87125

[27] R. Lawrenson, S. Seneviratne, N. Scott, T. Peni, C. Brown, I. Campbell, Breast cancer inequities
between Maori and non-Maori women in Aotearoa/New Zealand, European Journal of Cancer Care 25,
(2016a) 225-230. http://dx.doi.org/10.1111/ecc.12473

[28] R. Lawrenson, C. Lao, M. Elwood, C. Brown, D. Sarfati, I. Campbell, Urban Rural Differences in
Breast Cancer in New Zealand, Int. J. Environ. Res. Public Health, 13 (2016b) 1-7.
http://dx.doi.org/10.3390/ijerph13101000

[29] S. Tin Tin, J.M. Elwood, R. Lawrenson, I. Campbell, V. Harvey, S. Seneviratne, Differences in
Breast Cancer Survival between Public and Private Care in New Zealand: Which Factors Contribute?
PLoS ONE 11(4) (2016) 1-12. http://dx.doi.org/10.1371/journal.pone.0153206

[30] D. Sarfati, J. Gurney, J. Stanley, C. Salmond, P. Crampton, E. Dennett, J. Koea, N. Pearce, Cancer-
specific administrative data-based comorbidity indices provided valid alternative to Charlson and
National Cancer Institute Indices, Journal of Clinical Epidemiology, 67, (2014) 586-595.
http://dx.doi.org/10.1016/j.jclinepi.2013.11.012

[31] R. Lawrenson, C. Lao, A. Campbell, V. Harvey, S. Seneviratne, M. Edwards, M. Elwood, N.Scott, J.
Kidd, D. Sarfati, M. Kuper-Hommel, Treatment and survival disparities by ethnicity in New Zealand
women with stage I-111 breast cancer tumour subtypes, Cancer Causes Control, (2017).
http://dx.doi.org/10.1007/s10552-017-0969-9

[32] C. Allemani, H. Storm, A.C. Voogd, K. Holli, I. Izarzugaza, A. Torella-Ramos, M. Bielska-Lasota,
T. Aareleid, E. Ardanaz, M. Colonna, E. Crocetti, A. Danzon, M. Federico, |. Garau, P. Grosclaude, G.
Hedelin, C. Martinez-Garcia, K. Peignauz, 1. Plesko, M. Primic-Zakelj, J. Rachtan, G. Tagliabue, R.
Tumino, A. Traina, L. Tryggvadottir, M. Vercelli, M. Sant, Variation in ‘standard care’ for breast cancer
across Europe: A EUROCARE-3 high resolution study, European Journal of Cancer, 46 (2010) 1528-
1536. http://dx.doi.org/10.1016/j.ejca.2010.02.016

[33] R. Gennari, R.A. Audioso, Breast cancer in elderly women, Optimizing the treatment, Breast Cancer
Res Treat, 110 (2008) 199-209. http://dx.doi.org/10.1007/s10549-007-9723-4

[34] K. Lavelle, A. Moran, A. Howell, N. Bundred, M. Campbell, C. Todd, Older women with operable
breast cancer are less likely to have surgery, British Journal of Surgery, 94 (2007) 1209-1215.
http://dx.doi.org/10.1002/bjs.5834

[35] M. Kiderlen. E. Bastiaannet, P.M. Walsh, N.L. Keating, S. Schrodi, J. Engel, W. van de Water, S.M.
Ess, L. van Eycken, A. Miranda, I. de Munck, C.J.H. van de Velde, A.J.M. de Craen, G.J. Liefers,
Surgical treatment of early stage breast cancer in elderly: an international comparison, Breast Cancer Res
Treat, 132 (2012) 675-682. http://dx.doi.org/10.1007/s10549-011-1892-5

[36] A. Hurria, D. Leung, K. Trainor, P. Borgen, L. Norton, C. Hudis, Factors influencing treatment
patterns of breast cancer patients age 75 and older, Critical Reviews in Oncology/Hematology, 46 (2003)
121-126. http://dx.doi.org/10.1016/S1040-8428(02)00133-6

[37] M. Kiderlen, P.M. Walsh, E. Bastiaannet, M.B. Kelly, R.A. Audioso, P.G. Boelens, C. Brown, O.M.
Dekkers, A.J.M. de Craen, C.J.H. van de Velde, G.J. Liefers, Treatment strategies and survival of older
breast cancer patients — an international comparison between the Netherlands and Ireland, PLoS ONE 10
(2) (2015) 1-12 e0118074. http://dx.doi.org/10.1371/journal.pone.0118074



http://dx.doi.org/10.2147/BCTT.S87125
http://dx.doi.org/10.1111/ecc.12473
http://dx.doi.org/10.3390/ijerph13101000
http://dx.doi.org/10.1371/journal.pone.0153206
http://dx.doi.org/10.1016/j.jclinepi.2013.11.012
http://dx.doi.org/10.1007/s10552-017-0969-9
http://dx.doi.org/10.1016/j.ejca.2010.02.016
http://dx.doi.org/10.1007/s10549-007-9723-4
http://dx.doi.org/10.1002/bjs.5834
http://dx.doi.org/10.1007/s10549-011-1892-5
http://dx.doi.org/10.1016/S1040-8428(02)00133-6
http://dx.doi.org/10.1371/journal.pone.0118074

[38] A. Hawfield, J. Lovato, D. Covington, G. Kimmick, Retrospective study of the effect of comorbidity
on use of adjuvant chemotherapy in older women with breast cancer in a tertiary care setting, Critical
Reviews in Oncology/Hematology, 59 (2006) 250-255.

[39] S.H., Giordano, D. Zhigang, Y. Kuo, G.N. Hortobagyi, J.S. Goodwin, Use and outcomes of Adjuvant
Chemotherapy in Older Women with Breast Cancer, Journal of Clinical Oncology, Volume 24 Number
18 (2006) 2750-2756. http://dx.doi.org/10.1200/JC0O.2005.02.3028

[40] M.J. Edwards, 1.D. Campbell, R.A. Lawrenson, M.J. Kuper-Hommel, Influence of comorbidity on
chemotherapy use for early breast cancer: systematic review and meta-analysis, Breast Cancer Res Treat,
(2017) http://dx.doi.org/10.1007/s10549-017-4295-4

[41] R. Leonard, R. Ballinger, D. Cameron, P. Ellis, L. Fallowfield, M. Gosney, L. Johnson, L.S. Kilburn,
A. Makris, J. Mansi, M. Reed, A. Ring, A. Robinson, P. Simmonds, G. Thomas, J.M. Bliss, Adjuvant
chemotherapy in older women (ACTION) study — what did we learn from the pilot phase? British Journal
of Cancer, 105 (2011) 1260-1266. http://dx.doi.org/10.1038/bjc.2011.377

[42] AM.T. Ma, J. Barone, A.E. Wallis, N.J. Wu, L.B. Garcia, A. Estabrook, S.M. Rosenbaum-Smith,
P.1. Tartter, Noncompliance with adjuvant radiation, chemotherapy, or hormonal therapy in breast cancer
patients, The American Journal of Surgery, 196 (2008) 500-504.
http://dx.doi.org/10.1016/j.amjsurg.2008.06.027

[43] C. Quesnel, J. Savard, H. lvers, Cognitive impairments associated with breast cancer treatments:
results from a longitudinal study, Breast Cancer Res Treat (2009) 116:113-123.
http://dx.doi.org/10.1007/s10549-008-0114-2

[44] Personal communication. J. Woodford, Senior Manager, Pathlab, Hamilton New Zealand.

[45] S. Seneviratne, N. Scott, R. Lawrenson, 1. Campbell, Ethnic, socio-demographic and socio-economic
differences in surgical treatment of breast cancer in New Zealand, ANZ J Surgery 87 (2017), E32-E39.
http://dx.doi.org/10.1111/ans.13011

[46] J.C. Sierink, S.M.M. de Castro, N.S. Russell, M.M. Geenan, E.Ph. Steller, B.C. VVrouenraets,
Treatment strategies in elderly breast cancer patients: Is there a need for surgery? The Breast, 23 (2014)
793-798. http://dx.doi.org/10.1016/j.breast.2014.08.006



http://dx.doi.org/10.1200/JCO.2005.02.3028
http://dx.doi.org/10.1007/s10549-017-4295-4
http://dx.doi.org/10.1038/bjc.2011.377
http://dx.doi.org/10.1016/j.amjsurg.2008.06.027
http://dx.doi.org/10.1007/s10549-008-0114-2
http://dx.doi.org/10.1111/ans.13011
http://dx.doi.org/10.1016/j.breast.2014.08.006

