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Abstract

Purpose Triple negative breast cancer (TNBC) is an aggressive breast cancer histological
type that is predictive of poor outcomes, shorter remission periods and reduced survival.
TNBC is treated with surgery and neo/adjuvant chemotherapy, with evidence of association
between longer periods from surgery to adjuvant chemotherapy (time to chemotherapy, TTC)
and poorer survival outcomes. This study investigated regional differences in TTC period
between regions and ethnic groups to evaluate equity of care in the English TNBC population.
Time from neoadjuvant chemotherapy to surgery (time to surgery, TTS) was also compared

between groups.

Methods This retrospective cohort study compared TTC and TTS periods in TNBC patients
in England over a two-year period. TTC and TTS were compared by English region and
ethnicity, testing for significant differences in treatment pathway timing by these

demographics.

Results 1,347 TNBC patients were included in the study. Significant regional differences in
TTC were observed, with longest median period of 50 days (IQR 36, 83) n the Midlands
compared to 38 days (IQR 27,55) in the North West (p<0.001). No significant differences in
TTS were observed between regions. Ethnicity was not significantly associated with timeliness

of neo/adjuvant chemotherapy initiation (p>0.05).

Conclusion These findings suggest regional differences in TTC for patients treated with
surgery and chemotherapy for TNBC. Given evidence of increased mortality risk as the TTC
period increases, the causes of regional disparities warrant further investigation. This study
can inform targets for improvement in the delivery of adjuvant chemotherapy in cancer treating

centres in England.



Introduction

Breast cancer (BC) is the most commonly diagnosed cancer in women and the leading cause
of cancer death worldwide (1), accounting for almost one third of all new cancer diagnoses in
women in 2022 in the US (2) and 25.5% in the UK (3). Triple negative breast cancer (TNBC)
is an aggressive subtype of BC, accounting for approximately 15% of BC diagnoses (4). TNBC
patients typically have a poorer prognosis compared to other subtypes, with shorter remission
periods and more aggressive malignancy (5, 6). Because of this, prompt initiation of
neo/adjuvant treatment before and after surgery is important in TNBC patients. Chemotherapy
combined with surgery is the main treatment for this patient group (7, 8), due to the lack of
actionable receptors for targeted or hormonal therapies in TNBC. Immunotherapy and
targeted therapies are now given in neo/adjuvant settings; however, chemotherapy remains

an important backbone of treatment for TNBC.

TTC (time to chemotherapy) is the time period between surgery and the first administration of
adjuvant chemotherapy. Longer TTC and delayed initiation of adjuvant chemotherapy has
been associated with reduced overall survival (OS) and breast cancer-specific survival
(BCSS) in TNBC (9) and patients with other hormone status (10, 11). It is therefore important
for patients in this high-risk group to receive timely administration of chemotherapy to
maximise treatment benefit. Studies investigating the impact of time from neoadjuvant
chemotherapy (NACT) to surgery (time to surgery, TTS) also suggest equivalent patient
outcomes when surgery is performed with 8 weeks of completion of NACT; however, survival

outcomes worsen when the TTS period exceeds 8 weeks (12).

Previous studies have highlighted variation in TTC between different ethnic groups worldwide.
Non-Hispanic Black and Hispanic women were found to be significantly more likely to have a

TTC of 91 days or more, compared to White women (13), and a greater proportion of



indigenous Maori women in New Zealand, (37.3%), experienced delayed adjuvant
chemotherapy compared to European women (30.5%) (14). These studies have observed
statistically significant differences in time to adjuvant chemotherapy between ethnic groups,
raising questions on disparity in the highly multicultural and variable context of the patient

population in England.

In the present study, the primary aim was to assess differences in neo/adjuvant treatment
timing relative to surgery in TNBC patients, comparing TTC and TTS between the seven
commissioning regions of England and by patient ethnicity. Given the already poor survival
outcomes experienced by this patient group (5, 6), and the potential impact of prolonged TTC
on survival outcomes (9) (15) (16), investigating this issue in the English TNBC population was
of importance to guide future research and practice improvements. This analysis evaluated
the effect of ethnic, regional and socioeconomic background on treatment pathways in TNBC
patients in England treated in the 2014-2015 study period, assessing parity of care of with

respect to the clinically significant prognostic factor of TTC.

Methods

Data source

Data were requested from the National Disease Registration Service (NDRS) for early-stage
(stage 2/3) BC patients treated with systemic anti-cancer therapy between January 1st 2014,
and December 31st 2015. Pseudonymised patient-level datasets were provided by the
National Cancer Registration and Analysis Service (NCRAS). Key variables included sex, date
of birth, ethnicity, index of multiple deprivation (derived from postcode of residence at
diagnosis), date and type of surgery (curative/non-curative), stage at diagnosis, and hormone

status (oestrogen (ER), progesterone (PR) and human epidermal growth factor receptor-2



(HER-2)). Follow up status was provided from Electronic Health Record systems, with date of

death records linked to Office for National Statistics data.

The Systemic Anti-Cancer Therapy (SACT) dataset is a population-based record of systemic
treatments given for cancer given in NHS centres in England. Key data fields include specific
SACT drug, dose and date of administration, organisation code of the treating centre, and
patient height and weight. Patient records were linked using common pseudonymised

identifiers.

Study population

This retrospective study cohort included all patients with early-stage (stage 2 or 3) TNBC (ER-
negative, PR-negative and HER2-negative), with records of surgery and chemotherapy
treatment. Patients listed with diagnosis listed as stage 2A or 2B were combined as stage 2,
and 3A, 3B and 3C were grouped as stage 3. Adult patients 218 years of age were eligible for

inclusion.

Defining TNBC status
Patients were assigned hormone status based on available receptor status data. Patients were
labelled as TNBC when ER, HER2 and PR status were recorded as negative. PR status testing

was not mandated during the study period (17); however to define the TNBC population a

confirmed negative PR status was required.

Defining surgical modality
Surgical records were linked to systemic treatment records and manually reviewed. As specific
descriptions of surgical procedures were not available in the dataset, where patients had more

than one record of “curative surgery”, the date closest to the next administration of



chemotherapy was taken as date of definitive surgery for BC, as previous dates were

considered to be a pre-operative tissue biopsy, rather than tissue biopsy performed prior to

surgery.

Study objectives

The objectives of this study were to measure and compare TTS and TTC by region and
ethnicity, to understand potential variation in treatment pathway timing by these demographic
factors. TTC was calculated as the difference between date of surgery and the subsequent
chemotherapy treatment date. Chemotherapy given within 180 days of surgery was
considered part of the same treatment regimen, and patients with TTC longer than this period
were excluded from the analysis. TTS was calculated as the time from the date of final
neoadjuvant chemotherapy to surgery date. Patients with a surgery date within 180 days of
neoadjuvant treatment were included under the assumption that surgery and the previous

chemotherapy was part of the same treatment protocol.

NHS commissioning region was derived from organisation codes provided in the SACT
dataset request. These commissioning regions were East of England, London, Midlands,
North East & Yorkshire, North West, South East and South West. Patients were assigned to
broad ethnicity groups according to UK census categories: White, Black, Asian, Mixed, Other

(including “Unknown” ethnicity) (17).

TTC and TTS time periods were stratified into 0-30 days, 31-60 days, 61-90 days and >90
categories. TTS/TTC periods were compared by region, ethnicity and Index of Multiple

Deprivation, a measure of socioeconomic status, in the English TNBC population.



Statistical analysis

Statistical analysis was performed in R Studio v4.3.2. Chi-squared tests were used to test for
significant differences in TTC/TTS by region and patient ethnicity. P-values <0.05 were

considered significant.

Results

1,347 patients were included in the study after inclusion criteria were applied. Figure 1 shows

numbers of patients excluded at each step.
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Figure 1: Flowchart describing inclusion and exclusion criteria

Time to chemotherapy (TTC)



Of 17,666 total BC patients, 1,176 (6.6%) TNBC patients with a record of adjuvant
chemotherapy within 180 days of surgery were identified during the study period. Median TTC
for the study cohort (n=1,176) was 45 days (IQR 29,72): in the East of England median TTC
was 47 days (IQR 24,78, n=180); London 43 days (IQR 20-58, n=165); Midlands 50 days (IQR
36, 83, n=221); North East and Yorkshire 45 days (IQR 27, 55, n=249); North West 38 days
(IQR 27, 55, n=212); South East 49 days (IQR 30,79, n=190); South West 49 days (34,79,
n=130). Median TTC for each commissioning region is summarised in Table 1. There were

significant differences in TTC between commissioning regions (p<0.001).

Time to surgery (TTS)

341 patients had a record of neoadjuvant chemotherapy prior to surgery. Median time from
completion of neoadjuvant chemotherapy to surgery (TTS) was 18 days (IQR 8, 46) in overall
TNBC cohort. TTS was greatest in the East of England (29 days) and lowest in the Midlands
(13 days). TTS by region is shown in Table 1. Chi-squared tests did not show significant

differences in the TTS period between regions (p=0.3).

170 patients received both neoadjuvant and adjuvant chemotherapy and were assessed for

both TTC/TTS.
Overall | East of | London | Midlands | North North | South | South | p-
N = | England | N =| N=221 East & | West | East | West | value
1,347 N=180 | 165 Yorkshire [N = | N =|N =
N=249 | 212 190 130
TTC (surgery to | 45 47 43 50 45 38 49 49 <0.001
adjuvant
chemotherapy,
days (IQR)
(n=1,176)




TTS

(n=341)

(neoadjuvant
chemotherapy to

surgery, days (IQR)

18

29

19

13

18

20

18

27

0.3

Median (IQR)

Table 1: Median time (days, IQR) to chemotherapy (TTC) and time to surgery (TTS) by region

of England

TTC and TTS were split into four categories: 0-30 days, 31-60 days, 61-90 days and >90 days

and patients were grouped by commissioning region (Table 2). 13-22% of patients received

adjuvant chemotherapy >90 days after surgery, with the East of England, Midlands and the

South West regions having the highest percentage (22%) of patients treated >90 days after

surgery, compared to the lowest percentage in the North West (13%). London and the North

West had the highest percentages of patients receiving adjuvant chemotherapy within 30 days

of surgery (33%), and the Midlands the lowest (20%). Median TTS varied from 13 days in the

Midlands to 39 days in the East of England. Chi-squared test did not show significant regional

differences in TTS period (p=0.2).

Overall East of | London Midlands | North North South South
N = | England | N=165 N =221 East & | West East West
1,347, % | N=180 Yorkshire | N =212 N =190 N =130
(n) N =249
TTC (time to chemotherapy from surgery) (n=1,176)
0-30 days 27 (359) | 31 (55) 33 (54) 20 (44) 24 (59) 33 (70) 25 (48) 22 (29)
31-60 days 42 (566) | 38 (69) 42 (70 43 (95) 43 (106) 49 (99) 38 (72) 42 (55)
61-90 days 13(178) | 9(17) 10 (17) 15 (33) 16 (41) 8 (16) 19 (37) 13 (17)
> 90 days 18 (244) | 22(39) 15 (24) 22 (49) 17 (43) 13 (27) 17 (33) 22 (29)

TTS (time to surgery from neoadjuvant chemotherapy) (n=341)




Overall East of | London Midlands | North North South South
N = 341 | England | N=48 N =53 East & | West East West
% (n) N =55 Yorkshire | N =48 N =48 N=35
N =54
0-30 days 62 (211) | 55(30) 67 (32) 68 (36) 61 (33) 63 (30) 65 (31) 54 (19)
31-60 days 19 (64) 15 (8) 23 (11) 23 (12) 22 (12) 17 (8) 17 (8) 14 (5)
61-90 days 4 (14) 6 (3) 6 (3) 2(1) 4(2) 4 (2) 2(1) 6 (2)
> 90 days 5 (52) 25 (14) 4(2) 8 (4) 13 (7) 17 (8) 17 (8) 26 (9)
n (%)

Table 2: Median time to chemotherapy (TTC) and time to surgery (TTS) by English region

TTC/TTS by ethnicity

TTC/TTS for each ethnic group is summarised in Table 3. Chi-squared tests did not suggest

that ethnicity was a significant factor associated with differences in both TTC and TTS period

(p>0.05). TTC was longest in “Mixed Race” patients at 51 days and shortest in “Black” patients

at 41 days respectively. “Mixed Race” and “Other” patients had a higher median TTC than the

median of 45 days for the whole cohort. Chi-squared test did not suggest significant

differences in either TTC or TTS period between patients of different ethnicity.

Overall White Black Asian Mixed Other p value
N=1,347 | N=1,153 | N=51 N=70 N=6 N =67
TTC (n=1,176) | 45(29,72) | 43 (21, | 41 (19,64) | 43 (21,63) | 51 (43,66) | 49(31,84) | 0.4
63)
TTS (n=341) 18(8,46) | 18(8,47) | 29(11,46) | 18(5,34) | 46 (46, | 19(6,56) | 0.7
46)
Median (IQR)

Table 3: Median time to chemotherapy (TTC) and time to surgery (TTS) in days (IQR) by

ethnicity




TTC and TTS time was categorised as 0-30, 31-60, 61-90 and >90 days and patients were
grouped by ethnic group (Table 4). "Black” patients were initiated adjuvant chemotherapy
within 30 days of surgery at the highest rate (35%), whilst “Mixed Race” patients were least
likely to be treated within this period (17%). “Other” patients were most likely to exceed the
>90-day period from surgery to adjuvant chemotherapy (25%), whilst “Black” made up 16% of

patients taking >90 days to receive adjuvant treatment.

Regarding TTS, “Asian” patients represented the highest proportion of patients receiving
surgery within 30 days of completion of neoadjuvant chemotherapy (70%) and “Black” ethnicity

treated at the lowest rate within 30 days (55%).

TTC (n=1,176) Overall White Black Asian Mixed Other

N = 1,347 N=1,153 N =51 N=70 N=6 N =67
0-30 days 359 (27%) 302 (26%) 18 (35%) 21 (30%) 1(17%) 17 (25%)
31-60 days 566 (42%) 490 (42%) 18 (35%) 31 (44%) 3 (50%) 24 (36%)
61-90 days 178 (13%) 155 (13%) 7 (14%) 6 (9%) 1(17%) 9 13%)
> 90 days 244 (18%) 206 (18%) 8 (16%) 12 (17%) 1(17%) 17 (25%)
TTS (n=341) Overall White Black Asian Mixed Other

N =341 N =287 N=20 N=20 N= N=13
0-30 days 211 (62%) 178 (62%) 11 (55%) 14 (70%) 0 8 (62%)
31-60 days 64 (19%) 52 (18%) 5 (25%) 4 (20%) 1 (100%0 2 (15%)
61-90 days 14 (4%) 12 (4%) 1(5%) 1(5%) 0 0
> 90 days 52 (15%) 45 (16%) 3 (15%) 1(5%) 0 3 (23%)
n (%)

Table 4: Median time category of chemotherapy (TTC) and time to surgery (TTS) in days (IQR)

by ethnicity.



The difference in the proportion of “White”, “Black” and “Asian” patients who had
chemotherapy within 90 days and after 90 days is summarised in Table 5. The proportion of

patients treated <90 days and >90 days of surgery was comparable between each ethnicity

group.
TTC White Black Asian
N=1,153 N =51 N=70
<90 days 947 (82%) 43 (84%) 58 (83%)
> 90 days 206 (18%) 8 (16%) 12 (17%)
TTS N =287 N =20 N =20
<90 days 242 (84%) 19 (95%) 17 (85%)
> 90 days 45 (16%) 1 (5%) 3 (15%)
n (%)

Table 5: Number and percentage of patients achieving <90 or >90 days for time to

chemotherapy (TTC) and time to surgery (TTS) by ethnicity

TTC by Index of Multiple Deprivation

TTC was compared between patients relative to Index of Multiple Deprivation (IMD), a
measure of socioeconomic status. No significant differences in TTC by Index of Multiple
Deprivation were observed in this analysis, with a non-significant difference of 11 days

between median TTC. Results of analysis by IMD are given in Table 6.

1 -

most | 2 3 4 5 - least | p-value
deprived deprived
TTC, 102 (66
103 (63, 149) 96 (65, 139) 99 (67, 145) 107 (69, 151) | 0.8
median, 150)




days,

(IQR)

Table 6: Comparison of median TTC in days between different Indices of Multiple Deprivation

scores, a proxy measure for socioeconomic status.

Discussion

This retrospective cohort study included 1,347 TNBC patients treated with chemotherapy over
a two-year period in England. Significant differences in time from surgery to adjuvant
chemotherapy between NHS commissioning regions were observed in this cohort (p<0.01).
The analysis did not find ethnicity to be a significant factor affecting the TTC period (p>0.05).
Time from neoadjuvant chemotherapy to surgery, TTS, did not differ significantly between
regions or ethnic groups in the analysis. This study was performed using national data during
the 2014-2015, a period predating widespread genomic testing and when most BC patients
were treated with adjuvant chemotherapy. We acknowledge that treatment pathways have
changed significantly in BC since this time. Despite this limitation, the role of adjuvant
chemotherapy is still pivotal to the treatment of BC, and therefore large population-level
dataset analysis from this period can provide valuable insights into national treatment

pathways that may not be achieved with other study approaches.

Previous studies have defined delay to adjuvant chemotherapy by different threshold values,
such as 56 days or more following surgery (16). This discrepancy poses questions about what
the true definition of a delay in adjuvant treatment, which may be context dependent relative
to the healthcare system in which patients are treated. In this study, we defined delayed TTC
as greater than 90 days, as this clinically meaningful threshold has been identified by other
researchers and used in other studies of this kind (10, 18, 19). By this definition, patients in the

East of England, Midlands and South West commissioning regions experienced the highest



proportions of delayed TTC, with 22% of patients taking >90 days to commence adjuvant
chemotherapy. The Midlands had the highest median TTC in England, and the lowest
proportion of patients initiating adjuvant chemotherapy with 30 days of surgery. The disparities
observed between regions warrants further investigation to identify potential gaps in service
provision leading to adjuvant chemotherapy delays within specific cancer treating centres, and

to fully understand where and for what reasons delays are occurring.

Ethnicity was not a significant factor influencing TTC in this study, however due to the relatively
low proportion of TNBC cancer patients relative to the whole BC population, ethnic minority
groups formed small proportions of the cohort. Other studies have revealed differences in
diagnostic pathways and stage at diagnosis in BC relative to ethnicity (20); however, similar
disparities were not observed in this analysis. This analysis did not support an association
between Index of Multiple Deprivation and TTC period, suggesting patients were treated with

adjuvant chemotherapy at comparable time irrespective of socioeconomic status.

Significant associations of TTC >90 days with poorer survival outcomes have been reported
by other authors (9-11).Our study observed regional differences in TTC across the UK, but did
not allow for robust survival analysis due to sample size limitations. As poorer outcomes would
be expected in TNBC patients, the impact of a longer TTC period may be less pronounced
than for patients with other hormone status. Gagliato et al. report TTC as inversely proportional
to disease progression time (21), and suggest that early administration of adjuvant
chemotherapy prolongs the disease-free period. These authors suggest that minimising the
TTC period is important in achieving optimal outcome, as this period is related to survival. A
systematic review and meta-analysis by Yu et al. concluded that patients in high risk groups
(including TNBC patients) had worse survival when initiating chemotherapy 61< days after

surgery compared to those who initiated adjuvant chemotherapy within 30 days of surgery


https://pubmed.ncbi.nlm.nih.gov/?term=Gagliato%20Dd%5BAuthor%5D
https://bmccancer.biomedcentral.com/articles/10.1186/1471-2407-13-240#auth-Ke_Da-Yu-Aff1

(22). These studies suggest that TTC is an important predictive factor affecting survival

outcomes; however other studies have found conflicting results.

An investigation of disease-free survival period in BC of all phenotypes have not found that
administration of adjuvant chemotherapy had a significant impact survival at 4 years,
comparing those receiving adjuvant chemotherapy within 10 weeks or 10-18 weeks (23).
Another study found no significant survival benefit from initiating adjuvant chemotherapy within
(24), with patients receiving chemotherapy within 21 days of surgery showing 82% 5-year
overall survival compared to 84% 5 in those treated more than 21 days post-surgery. The
Danish Breast Cancer Cooperative Group found treatment benefit from chemotherapy was
equally effective when administered at any time within a 12-week period following surgery (25).
We acknowledge that these findings may differ in the TNBC population, and that the behaviour
of BC varies significantly between patients due to a wide range of factors beyond treatments

and given and treatment pathway timing.

An overall assessment of the evidence suggests that TTC may play an important role affecting
survival outcomes in specific cohorts of BC patients. It is possible, due to the poor prognosis
of TNBC patients, that TTC is a less significant factor than in patients with other hormone
status. Despite the lack of statistical power to test for survival differences by TTC period in this
analysis, the finding of disparity in TTC by region of England should be addressed to ensure
equitable care for patients from all regions of England, considering evidence presented by
Chavez et al., suggestive of poorer survival when TTC exceeds 90 days (22) . Evidence from
other authors suggests that TTS period does not significantly impact survival, with reports of
no difference in survival time relative to different TTS periods (26) (27). It is also important to
acknowledge that some publications have not identified positive associations between TTC

and survival outcomes in TNBC patients (28, 29).



Limitations

Despite having a larger study cohort than previous studies investigating TTC/TTS in TNBC
patients, small sample sizes in each regional and ethnic group may have limited study power
in identifying statistically significant in TTC/TTS differences between regions and patient
ethnicity. Incomplete hormone status information likely reduced the identification of all TNBC
patients, with TNBC accounting for 13% of all BC patients in the dataset, compared to the
observed rate of ~15% in the wider BC population. This disparity is likely due to missing

hormone status data, preventing identification of TNBC status for ~2% of patients.

The limited retrospective nature of this study did not allow for the analysis of current TTC
differences of recent TNBC treatment data, therefore in order to obtain a better representation
of current TTC, patterns should be compared with more recent records over a longer study
period. Analysis into whether the effects of regional differences and ethnicity persist, or if they
have changed, will be insightful for future treatment guidance, as BC treatment pathways
today still employ adjuvant chemotherapy despite advances in targeted therapies since the

2014-2015 study period.

Other factors related to delays to adjuvant chemotherapy identified in previous studies include
non-English language (30), postoperative complications (31) and inclusion in clinical trial (32).
With more detailed data, the influence of these factors could be investigated to understand
the reasons for TTC delays in more detail. Analyses of non-surgical oncology service delays
within the NHS would also be insightful into understanding the reasons for delayed treatments
within the total BC and TNBC populations. Despite limitations, to the best of our knowledge
this study is the first to analyse TTC and TTS for TNBC patients relative to ethnicity, geography

and socioeconomic status in the English healthcare system.



Conclusions

This study found significant differences in median TTC by region of England, but did not find
an association for ethnicity or socioeconomic status with TTC. TTS period did not differ
significantly between any ethnic minority, socioeconomic or geographical patient groups in this
analysis. Given other publications finding association between prolonged TTC and survival
outcomes, clinicians should aim to reduce to initiate adjuvant chemotherapy in a timely

manner, giver other evidence of poorer survival associated with TTC <30 and <60 days.
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Table 1: Summary table of baseline characteristics showing overall English TNBC cohort and TNBC patients stratified by region

EAST OF NORTH EAST SOUTH SOUTH
Overall,  ENGLAND LONDON  MIDLANDS & YORKSHIRE NORTHWEST EAST N = WEST N
Characteristic N=1,3471 N=180! , N =165 N =221t N = 2491 N =212 1901 1301 p-value?
Time to chemotherapy 45 (29, 43 (20, 49 (30, 49 (34,
LU o 47(24,78) g, 50 (36,83) 45 (33, 70) 38 (27, 55) 7o) 7o) <0.001
TTC category 0.002
0-30 days (3257%, o S5GELW)  54(33%)  44.(20%) 59 (24%) 70 (33%) 48 (25%) 29 (22%)
30-60 days ?fg, ) 69(8%)  T0(42%)  95(43%) 106 (43%) 99 (47%) 72 (38%) 55 (42%)
60-90 days (1173% 4 17(04%)  17(10%) 33(15%)  41(16%) 16 (7.5%) 37 (19%) 17 (13%)
90 days + (21“;, o 30@26)  24(15%) 49 (22%) 43 (17%) 27 (13%) 33 (17%) 29 (22%)
. 18 (8, 27 (11,
Time to surgery (TTS) 46) 29(11,87) 19(8,37) 13 (6, 33) 18 (9, 40) 20 (13, 49) 18 (8, 41) 81) 0.3
TTS category
0-30 days (261210 p  30(65%)  32(67%) 36 (68%) 33 (61%) 30 (63%) 31 (65%) 19 (54%)
30-60 days 64 8(15%)  11(23%) 12 (23%) 12 (22%) 8 (17%) 8 (17%) 5 (14%)

(19%)



EAST OF NORTH EAST SOUTH SOUTH
Overall, ENGLAND LONDON MIDLANDS & YORKSHIRE NORTH WEST EAST N WEST N
Characteristic N=1,347" N =180" ,N=165' N=2211 N = 249! N =212 190t 130t
60-90 days (1:' 196 3(5:5%) 3 (6.3%) 1 (1.9%) 2 (3.7%) 2 (4.2%) 1 (2.1%) 2 (5.7%)
90 days + (5125% | 14 (25%) 2 (4.2%) 4 (7.5%) 7 (13%) 8 (17%) 8 (17%) 9 (26%)
Age (at first treatment) gj) (46, 55 (45, 63) gi) (44 54(45,65) 54 (46, 64) 54 (46, 64) gg) (46, gj) (46,
27.3 28.2 26.5 26.3
Body mass index (BMI) (24.2, 51% (3.9, (25.6, g;i) (24.2, gzg) (24.6, gzg) (24.4, (23.7, (23.7,
31.6) : 32.3) ' ' ' 31.4) 29.7)
Cancer stage
2 (70 s0)  1(0-6%) 1 (0.6%) 3 (1.4%) 2 (0.8%) 0 (0%) 0 (0%) 0 (0%)
817 77
2A (61%) 113 (63%) 88 (53%) 128 (58%) 155 (62%) 134 (63%) 122 (64%) (59%)
325 32
2B (24%) 43 (24%) 45 (27%) 64 (29%) 51 (20%) 54 (25%) 36 (19%) (25%)
3 (20 1% 0% 1 (0.6%) 1 (0.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
126 11
3A ©a%) 1 (8.3%) 20 (12%) 16 (7.2%) 25 (10%) 17 (8.0%) 22 (12%) (8.5%)
25 4
3B (Lo  1(06%) 6 (3.6%) 2 (0.9%) 4 (1.6%) 3 (1.4%) 5 (2.6%) (3.1%)



EAST OF NORTH EAST SOUTH SOUTH

Overal,  ENGLAND LONDON  MIDLANDS & YORKSHIRE NORTHWEST EAST N = WEST N =
Characteristic N=1,347" N=180 ,N=165t N=221t N = 2491 N =212t 190! 130! p-value?
3c 45 7(39%)  4(24%)  7(3.2%) 12 (4.8%) 4 (1.9%) 5 (2.6%) 6
(3.3%) : : : : : : (4.6%)
Index of Multiple
Deprivation <0.001
1 - least deprived 284 50 (28%) 13 (7.9%) 53 (24%) 47 (19%) 34 (16%) 60 (32%) 21
21%) : 21%)
2 288 41(23%)  15(9.1%) 49 (22%) 46 (18%) 43 (20%) 55 (29%) 39
(21%) : (30%)
3 259 38(21%)  31(19%) 33 (15%) 52 (21%) 38 (18%) 37 (19%) 30
(19%) (23%)
4 249 35(19%) 52 (32%) 35 (16%) 38 (15%) 32 (15%) 31 (16%) 26
(18%) (20%)
5 - most deprived 267 16 (8.9%) 54 (33%) 51 (23%) 66 (27%) 65 (31%) 7 (3.7%) 8
(20%) : : (6.2%)
Ethnicity -
Asian (7502% 42w L) 17(7%)  5(20%) 9 (4.2%) 4 (2.1%) 0 (0%)
51 0, 0, 0, 0, 0, 0, l
Black Gewy 9(6O%)  20(8%)  4(18W) 2 (0.8%) 3 (1.4%) 3 (1.6%) 0.6%)
Mixed Race 6 0 (0%) 3(18%)  2(0.9%) 0 (0%) 0 (0%) 0 (0%) 1 (0.8%)

(0.4%)



EAST OF NORTH EAST SOUTH SOUTH

Overal,  ENGLAND LONDON  MIDLANDS & YORKSHIRE NORTH WEST EAST N = WEST N =
Characteristic N=1,347" N=180 ,N=165t N=221t N = 2491 N =212t 190! 130! p-value?
Other/Unknown/Not 67 o o o o o o o
ot oy TG 18(11%) 9 @1%) 8 (3.2%) 1(0.5%) 21 (11%) 3 (2.3%)
White LIS 160 (80%) 84 (51%) 189 (86%) 234 (94%) 199 (94%) 162 850%) 122
(86%) (96%)
Comorbidity Index -
1,254 o\ 155 . . . . 122
0 Gavy 158 (88%)  gumo 204 (92%) 236 (95%) 200 (94%) 179.94%)  (gmp)
1 ?458% | 1704%)  T@2%)  12(54%)  10(40%) 8 (3.8%) 8 (4.2%) 3 (2.3%)
2 (2169% o 4@2%)  3(L8%)  5(23%) 3 (1.2%) 3 (L.4%) 3 (1.6%) 5 (3.8%)
1
3 (<0.1% 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1(0.5%) 0 (0%) 0 (0%)
)
1
4 (<0.1%  1(0.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

)

1 Median (IQR); n (%)

2 Kruskal-Wallis rank sum test; Pearson’s Chi-squared test
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