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Abstract

Objectives: We studied both the independent and combined effects of the places of
biopsy and treatment on the treatment time interval based on a population-based
study.

Methods: We analysed the proportion of patients having a treatment time interval
higher than the EUSOMA recommendation of 6 weeks, as a function of the number
and the type of care centres the patients attended, from a French population-based
regional cohort of women treated in 2015 for an incident invasive non-metastatic
cancer (n = 505).

Results: About 33% [95% Cl: 27; 38] of patients had a treatment time interval higher
than 6 weeks. About 48% of the patients underwent their biopsy and their initial
treatment in the different centres. Results from multivariable analyses supported the
impact of the type and number of centres attended on the proportion of time inter-
vals over 6 weeks. This proportion was higher among patients with biopsy and treat-
ment in different centres and among patients treated in a university hospital.
Conclusion: We pointed out the independent impact of the type and the number of
care centres the patients attended, from biopsy to first treatment, on the treatment

time interval, which is a well-known prognosis factor.
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of-care indicator. Indeed, the European Society of Breast Cancer

Specialists (i.e., the EUSOMA working group) have set the standard

In breast cancer, as in other localisation, treatment delay is associ-
ated with decreased survival (Hanna et al, 2020; Richards
et al,, 1999). The treatment time interval (Weller et al., 2012), that

is, the time from diagnosis to treatment, is considered as a quality-

of having at least 80% of patients with treatment time interval less
than 6 weeks for quality accreditation (Biganzoli et al., 2017). In
practice, treatment time interval may depend on the patients'

sociodemographic characteristics (Ayrault-Piault et al., 2016; Nouws
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et al,, 2019; Padilla-Ruiz et al., 2021; Redaniel et al., 2013; Reeder-
Hayes et al., 2019; Robertson et al., 2004; Smith et al., 2013), the
patients (Molinié et al., 2013; Padilla-Ruiz et al., 2021) and the can-
cer clinical characteristics (Dong et al., 2020; Nouws et al.,, 2019;
Quillet et al, 2016), as well as the cancer treatment
(Bleicher, 2018; Prakash et al., 2021). Besides the patients and can-
cer features, studies addressing the influence of healthcare provider
on the treatment time interval have shown disparities related to
the type of the treatment facility (Ayrault-Piault et al, 2016;
Molinié et al., 2013; Quillet et al, 2016; Revaux et al., 2014;
Robertson et al., 2004). However, although breast cancer manage-
ment may rely on several healthcare providers, on possible differ-
ent places, very few authors have gone beyond the first treatment
centres or surgery centre to characterise the places where patients
were treated. Yet studies have supported the influence of the type
of the centre of origin among patients referred to a university hos-
pital (Alves Soares Ferreira et al.,, 2017; Li et al.,, 2019). We found
only two population-based studies addressing the potential effect
of patients transfer between centres during the care trajectory
showing longer delay in multicentric trajectory in two different care
organisation settings, in the USA (Bleicher et al., 2019), more liberal
with high financial constraints, and in the Netherlands (Heeg
et al., 2019), where patients only access a specialist on the recom-
mendation of their GP but with lower financial constraints. In the
French context, characterised by a National Health Insurance cov-
ering most of the healthcare costs while leaving patients free in
the choice of their practitioner with mild financial constraints, we
found no data on the effect of changing centre during the health-
care trajectory on treatment time intervals. Yet regional data sug-
gest that at least 25% of patients had a multicentric referral
pattern for the surgery/chemotherapy sequence (Boinot
et al, 2007). Thus, this study aims at testing whether the treat-
ment time interval was influenced by both the places of diagnosis
and first treatment among patients with an incident locally infiltrat-

ing breast cancer.

2 | METHODS

2.1 | Study design

Data came from the regional observational study EvaSein, which ini-
tially aimed at assessing the quality of care of breast cancer patients
treated in the Midi-Pyrénées region (2.9 million of inhabitants), in the
south-west of France. The database was built accordingly to French
regulations (CNIL no. DR-2014-495 and CCTIRS no. 14.192). The
EvaSein study has been described in detail elsewhere (Pons-Tostivint
et al., 2019). Briefly, this study included all female patients cared for
an incident breast cancer in the region. Patients were identified from
the first discussion of their therapeutic strategy in a multidisciplinary
team meeting (MTM) between 1 January and 30 April 2015. Patients
with sarcoma or lymphoma histological types, or with ipsilateral or

contralateral breast cancer recurrence, with bilateral breast cancer, or

with in situ cancer, or metastases were excluded. Inclusion in EvaSein
was stratified according to the centre activity to allow for representa-
tiveness regarding the MTM activity. All eligible patients were
included from the centres with an activity comprised between 10 and
100 patients treated over the inclusion period. Only one fourth of the
eligible patients were included from the centres whose activity was
higher than 100. Centres that treated less than 10 patients over the
period were excluded, representing 20 patients excluded. In overall,
652 patients were included in the EvaSein study. In this work, we
focused on the patients who had a locally infiltrating breast cancer
with a histological confirmation, representing 519 women. Sampling
weights were used in the analyses to ensure the representativeness
of the analysed sample regarding the eligible patients.

2.2 | Data collected

Data were collected from medical files by trained investigators. The
histological diagnosis and treatment dates were documented as well
as the corresponding centres. The treatment time interval, in days,
was defined from the date of the diagnosis biopsy to the date of the
first treatment and categorised as up to 6 weeks or higher than
6 weeks, accordingly to EUSOMA guidelines (Biganzoli et al., 2017). In
the rest of the manuscript, we will refer to treatment intervals higher
than 6 weeks as ‘long treatment time intervals’. From the exact places
of biopsy and first treatment, the type of centre was categorised as
follows: (1) university hospitals (UH) that include both comprehensive
cancer centres and university centres in the region, (2) public local
hospitals (PUH) that encompass all public non-university hospital in
the region, (3) private local hospitals (PRH) that include all private
non-university hospitals in the region, (4) other centres encompassing
private radiology or gynaecology medical practices (PMP) whatever
their location and (5) all centres outside the region (COR). Indeed,
although the EvaSein study only included patients treated in the
region, no restriction existed regarding the place of diagnosis. In addi-
tion, from the places of diagnosis and first treatment, we defined
patients' management as multicentric when the patient's biopsy and
first treatment centres were different and as monocentric otherwise.
In addition, the patients' characteristics included age (less than
50 years [ref.], 50 to 74 years and higher than 75 years), personal his-
tory of ovarian cancer (yes and no [ref.]) and familial history of breast
or ovarian cancer (yes and no [ref.]). The characteristics of the disease
included the cancer clinical stage cTNM (in category of sufficient sam-
ple size where code 9 indicated missing value: cTO-1NO [ref.],
cT2-4N0O-1 and cT9NO/N9), the Scarff-Bloom-Richardson (SBR)
grade (I [ref.], Il and lll) and the tumour molecular profile (triple-
negative breast cancer [PR—, ER— and HER2-], hormone-sensitive
tumour [PR+/ER+/HER2+] and undefined) (Wolff et al., 2014). The
patients' management characteristics included the discussion in pre-
therapeutic MTM (yes and no [ref.]), having a magnetic resonance
imaging (MRI) (yes and no [ref.]) and the treatment received (neoadju-
vant treatment [ref], initial

surgery and non-surgery-based

treatment).
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2.3 | Statistical analyses

To ensure the representativeness regarding the patients with locally
advanced breast cancer treated in the region, we use sample rate-
based weights: All the patients from centre with an activity lower than
100 patients during the including period were included, their weight

TABLE 1 Population characteristics (weighted sample and %)

was then 1; only one on four was included for the centre with a higher
activity, their weight was then 4. The studied population characteris-
tics were described on the weighted sample (Table 1), as well as the
proportion of patients with a long treatment time interval through an
origin—-destination matrix based on the types of centres, by first treat-

ment and separately for monocentric and multicentric management

Age at diagnosis

Personal history of ovarian cancer

Family history of ovarian or breast cancer

Multidisciplinary team meeting (MTM)

Magnetic resonance imaging (MRI)

Cancer clinical TNM stage at diagnosis

Tumour SBR grade

Molecular profile

Initial treatment

Centre of biopsy

Centre of initial treatment

Patients' management

Up to 6 weeks Higher than 6 weeks Total
n Row % n Row % n Col %
20-49 years 113 73.9 40 26.1 153 21.3
50-74 years 295 65.6 155 344 450 62.7
75 years or more 76 66.1 39 33.9 115 16.0
No 452 67.6 217 324 669 93.2
Yes 4 100.0 0 0.0 4 0.6
Unknown 28 62.2 17 37.8 45 6.3
No 261 68.9 118 31.1 379 52.8
Yes 184 66.4 93 33.6 277 38.6
Unknown 39 62.9 23 371 62 8.6
No 214 85.6 36 14.4 250 34.8
Yes 270 57.7 198 423 468 65.2
No 279 68.2 130 31.8 409 57.0
Yes 133 62.7 79 37.3 212 29.5
Unknown 72 74.2 25 258 97 13.5
cTO-1NO 222 66.3 113 33.7 335 46.7
cT2-4NO/N1 186 68.6 85 314 271 37.7
cT9/N9 76 67.9 36 32.1 112 15.6
| 123 65.4 65 34.6 188 262
Il 249 64.7 136 353 385 53.6
I 102 76.1 32 23.9 134 18.7
Unknown 10 90.9 1 9.1 11 1.5
Triple-negative 54 57.5 40 42.6 94 13.1
Hormone-sensitive 251 69.2 112 30.9 363 50.6
Other profile 62 721 24 27.9 86 12.0
Unknown 117 66.9 58 33.1 175 24.4
Neoadjuvant treatment 43 75.4 14 24.6 57 7.9
Initial surgery 427 66.2 218 33.8 645 89.8
Non-surgery-based treatment 14 87.5 2 12.5 16 2.2
Private hospital (PRH) 302 74.0 106 26.0 408 56.8
Public hospital (PUH) 71 71.7 28 28.3 99 13.8
University hospital (UH) 40 62.5 24 37.5 64 8.9
Private medical practice (PMP) 57 50.0 57 50.0 114 15.9
Centre outside the region (COR) 14 424 19 57.6 33 4.6
Private hospital (PRH) 270 86.0 44 14.0 314 43.7
Public hospital (PUH) 84 73.7 30 26.3 114 15.9
University hospital (UH) 130 448 160 552 290 404
Multicentric 180 52.6 162 47.4 342 47.6
Monocentric 304 80.9 72 19.2 376 524
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(Tables 2 and 3). Both bivariate (Table 4) and multivariable (Table 5)
analyses were implemented on the unweighted sample, as the univer-
sity centre-specific sampling rate was already accounted for in the
random intercept of the mixed models. Indeed, patients were distrib-
uted over dyads consisting in the centre of biopsy and the centre of
the first treatment. Consequently, the probability of having a long
treatment time interval may vary both between patients in the same
dyad and between dyads. Thus, we generalised linear model with logit
link function that accounted for dyads as random intercept for model-
ling the association between the probability of being treated with a
long treatment time interval and the number and the types of centres
attended. Potential confounders for adjusting the multivariable
models were identified from bivariate analyses. In the multivariable
analyses, we tested the influence of the places of biopsy and initial
treatment, and the type of cancer management, that is, whether it
was monocentric or multicentric, on the outcome, separately first

(models 2, 3 and 4, respectively), then two by two (models 5 to 7) and

TABLE 2 Proportion of patients (with 95%Cl) with a treatment
time interval higher than 6 weeks by first treatment, among the
patients with monocentric management

Centre of cancer biopsy and treatment (n = 374)

Non-surgical
Surgery treatment
Private hospital 13.9 [10.0; 19.0] 6.7 [0.8; 38.6]
(PRH) (n =223) (n=15)
Public hospital 21.9 [13.4; 33.7] 25.0 [5.7; 64.9]
(PUH) (n = 64) (n=8)
University hospital 46.1[21.5;72.8] O [NA] (h =12)
(UH) (n=52)

Note: (weighted sample).

TABLE 3

among the patients with muliticentric management

finally simultaneously (model 8). Regarding the risk of over-adjustment
and collinearity deriving from the dependence between the place of
biopsy and treatment, several adjustment strategies were tested, and
we retained those with the lowest AIC between models 5 and
8. Global p values are provided for categorical variables from Wald
tests. All missing data on the final sample were coded (code 9) to
avoid excluding the corresponding patients. We considered 0.2 and
0.05 as statistical significance thresholds in respectively bivariate and
multivariable analyses. The model selection was based on the AIC cri-
terion. All analyses were done using STATA software (StataCorp LP,
College Station, TX, version 15.1).

3 | RESULTS
From the 519 eligible patients, we excluded two patients with missing
date of biopsy, nine with missing place of biopsy and three without
any data regarding the treatment and consequently the place of treat-
ment. This resulted in a sample used for the analyses of 505 patients
whose characteristics are presented in Table 1 after accounting for
the sampling design. The patients were mainly aged between 50 and
74 years, without personal history of ovarian cancer nor family history
or either ovarian or breast cancer. They had more frequently less
advanced cancer (cTO-1NO), SBR grade Il. Regarding their care trajec-
tory, most patients had no MRI but have been discussed in prethera-
peutic MTM. They were mainly initially treated by surgery. The most
frequent place of biopsy and initial treatment was PRH. More than
one in two patients had a monocentric trajectory. In overall, we esti-
mated a weighted proportion (% [95% CIl]) of the patients having a
long treatment time interval of about 33 [27; 38] %.

The origin-destination matrixes of the weighted number and pro-

portion of patients having a long treatment time interval for each type

Proportion of patients (with 95%Cl) with a treatment time interval higher than 6 weeks by first treatment and type of centre dyads,

Centre of initial treatment

Private hospital (PRH)

Public hospital (PUH) University hospital (UH)

First treatment surgery (weighted n = 306)

Centre of biopsy

Centre of biopsy

Note: (weighted sample).

Private hospital (PRH)

Public hospital (PUH)

University hospital (UH)

Private medical practice (PMP)
Centre outside the region (COR)

Private hospital (PRH)

Public hospital (PUH)
University hospital (UH)
Private medical practice (PMP)

Centre outside the region (COR)

10.8 [4.1; 25.7] (n = 37)
16.7 [2.2; 63.7] (n = 6)
No observation

31.2 [13.5; 57.0] (h = 16)
25.0[6.2; 62.7] (n = 8)

14.3[3.5; 43.1] (n = 14)
66.7 [15.0; 95.8] (n = 3)

38.1[20.2; 60.0] (n = 21)
100 [NA] (n = 1)

Non-surgical first treatment (weighted n = 38)

0 [NA] (n = 6)
0 [NA] (h=1)
No observation
0 [NA] (n=2)

No observation

No observation
No observation
No observation
33.3[3.6;87.0] (n = 3)

No observation

59.2 [40.1; 76.0] (n = 108)
50.0 [12.1; 87.9] (n = 16)
NA

64.3 [37.3; 84.5] (n = 56)
80.0 [30.4; 97.3] (n = 20)

80.0 [16.6; 98.8] (n = 5)

0 [NA] (h=1)

NA

43.7 [10.5; 83.7] (n = 16)
0 [NA] (n=1)
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TABLE 4 Bivariate analyses of the factors associated with being treated in a time interval higher than 6 weeks

Bivariate analyses

Age at diagnosis

Personal history of ovarian cancer

Family history of ovarian or breast cancer

Multidisciplinary team meeting (MTM)

Magnetic resonance imaging (MRI)

Cancer clinical TNM stage at diagnosis

Tumour SBR grade

Molecular profile

Initial treatment

Centre of biopsy

Centre of initial treatment

Patients' management

OR [95% ClI]

20-49 years Ref. 0.040
50-74 years 2.35 [1.19; 4.67] 0.014
75 years or more 2.46 [1.09; 5.56] 0.031
No Ref.

Yes Not estimable

Unknown 1.30 [0.50; 3.37] 0.590
No Ref. 0.321
Yes 0.72 [0.41; 1.27] 0.257
Unknown 1.32 [0.60; 2.92] 0.492
No Ref.

Yes 2.72 [1.53; 4.86] 0.001
No Ref. 0.982
Yes 1.04 [0.60; 1.81] 0.881
Unknown 1.06 [0.47; 2.41] 0.881
cTO-1NO Ref. 0.304
cT2-4NO/N1 0.78 [0.44; 1.36] 0.376
cT9/N9 1.35 [0.70; 2.64] 0.373
| Ref. 0.172
Il 0.87 [0.51; 1.49] 0.616
1] 0.43 [0.20; 0.94] 0.035
Unknown 047 [0.04; 5.18] 0.535
Triple-negative Ref. 0.398
Hormone-sensitive 0.69 [0.33; 1.43] 0.324
Other profile 0.40 [0.14; 1.14] 0.087
Unknown 0.72 [0.32; 1.61] 0.424
Neoadjuvant treatment Ref. 0.331
Initial surgery 1.76 [0.67; 4.61] 0.248
Non-surgery-based treatment 0.73 [0.11; 5.03] 0.753
Private hospital (PRH) Ref. 0.082
Public hospital (PUH) 1.58 [0.63; 3.99] 0.332
University hospital (UH) 3.04 [0.33; 27.62] 0.324
Private medical practice (PMP) 3.11 [1.18; 8.25] 0.022
Centre outside the region (COR) 5.06 [1.02; 25.08] 0.047
Private hospital (PRH) Ref. 0.000
Public hospital (PUH) 2.45 [1.26; 4.78] 0.009
University hospital (UH) 9.03 [4.35; 18.74] 0.000
Multicentric Ref.

Monocentric 0.34 [0.17; 0.69] 0.003

of dyad of biopsy and treatment centres are presented in Tables 2
and 3 for respectively monocentric and multicentric management. In
overall, the most frequent type of dyads was observed among
patients initially treated with surgery with monocentric patients in
PRH/PRH dyads (31%) and with multicentric dyads in PRH/UH dyads
(15%). Among patients with monocentric management (Table 2), we

observed lower proportions of long treatment time intervals in PRH
for those receiving surgery as first treatment and in PRH a UH for
those receiving first non-surgical treatment. Among patients with mul-
ticentric management (Table 3), the proportion of long treatment time
intervals was in average the lowest in dyads involving PHR for biopsy

and treatment for patients receiving first surgery. For those receiving
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first non-surgical treatment, it corresponds to the type of centres
dyad where treatment occurred in PRH. In overall, results from
Tables 2 and 3 show that for a given type of dyads, the average pro-
portion of long treatment time intervals is almost always lower in
monocentric than in multicentric management. But, and although it is
likely not statistically significant, a lower proportion of long treatment
intervals have been observed among patients with multicentric man-
agement in PRH centres than among their counterparts with mono-
centric management. At the exception of patients initially treated by
non-surgical treatment with monocentric management, patients from
dyads involving UH as centre of treatment had in average the highest
proportion of long treatment time intervals.

From Table 4, the results from bivariate analyses show that hav-
ing a long treatment time interval was associated with patients' age at
diagnosis, the discussion of patient case in MTM, the tumour SBR
grade, whether patients had a multicentric management and the type
of the centres of biopsy and of first treatment. Table 5 presents the
results of the multivariable analyses, all adjusted for the covariates
identified from the previous step. From model 1, we observed that
there was a statistically significant variation in the probability of hav-
ing a long treatment time interval between biopsy and treatment cen-
tres dyads, representing almost one fourth of the whole variability of
the outcome (ICC [95% CI] = 0.24 [0.11; 0.44]), not explained by the
characteristics of patients and their cancer (model 1). The results from
models 2 to 4 confirm the association between the probability for
treatment interval to be higher than 6 weeks and the centres of
biopsy and treatment, and the type of management, separately.
Models 5 to 8 test several combinations of simultaneous adjustments
for biopsy and treatment centres and type of management, showing
the lowest AIC for model 7. According to this model, the treatment
interval length was independently affected by both the place of treat-
ment and whether the patient underwent biopsy and treatment in the
same place or not. In comparison with model 1 ICC (0.24 [0.11; 0.44]),
these centres-level characteristics explain most of the inter-dyad vari-
ations in outcome (ICC = 0.06 [0.01; 0.27]).

4 | DISCUSSION

In this study, we estimated that about 33% [27; 38] of women treated
for locally infiltrating breast cancer in the region had a long treatment
time interval, that is, treatment time interval higher than 6 weeks.
About 48% of the patients underwent their biopsy and their initial
treatment in the different centres. The most frequently observed dyad
corresponded to patients having both their biopsy and their treatment
in the same private hospital (PRH/PRH). In average, dyads with PRH
as treatment centre had, in average, the lowest proportion of long
treatment time interval. In average, the highest proportion of long
treatment time intervals was observed in dyads with UH as treatment.
However, these poor results in UH may likely translate the large
weight of patients referred to UH from other centres, representing
about 78% of the patients treated in UH. Results from multivariate

models support the impact of both the number and the type of

centres attended by patients for their biopsy and treatment on treat-
ment time interval that is not explained by differences in case mix.
Time intervals higher than 6 weeks were more frequent among
patients with multicentric management and among those treated else-
where than in private hospitals.

The main strength of our study is to provide an inclusive
approach of the first care trajectory steps by addressing the influence
of both places of biopsy and treatment, as well as of changing location
between these steps. Up to this study, there were no data in France
describing the centre of treatment and the centre of biopsy to investi-
gate their influence of patients' treatment time interval. This was done
thanks to the nature of the EvaSein study, which was designed to
assess the quality of care of patients treated for a primary breast can-
cer in the region. The retrospective data collection from medical files
induced a dependence regarding the quality of the medical record
keeping. In the whole EvaSein population study, only 8% of had miss-
ing data on clinical or pathological stage or on the histological confir-
mation. The analysed sample represented more than 97% of the
519 patients with a histological confirmed non-metastatic and non-in
situ invasive breast cancer. The inclusion of the only patients whose
management was discussed in MTM beyond an activity threshold
higher than 10 patients during the inclusion period may have ham-
pered the representativeness of our sample regarding the locally infil-
trating breast cancer patients treated in the region. However, the
small number of concerned cases (n = 20) limits this bias. In this study,
we focused on a regional sample covering the French former region of
Midi-Pyrénées (about 2 million of inhabitants in 2014), in the south-
west of the mainland territory. However, it is unlikely that the health-
care organisation differed from what would be observed at the
national level. Indeed, since 2003, the implementation of the succes-
sive national cancer plans has provided efforts for improving the har-
monisation of clinical practices and reducing both social and territorial
inequalities in cancer management. Since 2009, an official authorisa-
tion must be obtained by centre for managing cancer patients, notably
based on a minimal level of activity for some specific treatments, or
cancer localisations. Thus, the organisation of cancer care provision is
centralised and relayed at the regional level by the Regional Health
Agencies.

At the international level, a monocentric Mexican study gives a
value between 18% and 42% for respectively treatment time interval
higher than 45 days and 30 days among patients diagnosed between
2005 and 2012 (Flores-Balcazar et al., 2020). In a study over patients
from the Portuguese Institute of Oncology of Porto diagnosed in
2012, the authors estimated a median [IQR] treatment time interval
of 44 [31; 57] days, which means that between 50% and 75% of the
patients have treatment time intervals longer than 6 weeks (Nouws
et al., 2019). From a monocentric US study, about 78% of the patients
newly diagnosed and initiating surgery between 2009 and 2015 had a
time interval lower than 45 days (Dong et al., 2020). More recent data
from the Netherlands Cancer Registry concerning patients diagnosed
in 2014-2016 found median [IQR] time intervals between diagnosis
and surgery varying between 22 [17; 29] and 43 [33; 58] depending
on the type of surgery and the occurrence of a transfer of hospital
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between diagnosis and treatment (Heeg et al., 2019). In this study,
our results provide an estimate of about one third of the sample hav-
ing a treatment time interval higher than 6 weeks, which is beyond
the EUSOMA objective of 20% (Biganzoli et al., 2017). The worst
results were observed for dyads with UH as treatment centres which
had in average, whatever the patients' management, the highest pro-
portion of long treatment time intervals. However, these poor results
in UH translate at least partially the large weight of patients referred
to UH from other centres, representing about 78% of the patients
treated in UH. Considering that EUSOMA time interval is computed
from the first diagnosis exam whereas we use the biopsy as starting
point—occurring later in the care trajectory, our results may underesti-
mate the true proportion of patients managed over the EUSOMA
guidelines by reflecting only the more deviant patients' trajectories.
Despite this limitation, our results are consistent with previous French
observations on breast cancer patients' treatment time intervals. Pre-
vious results from a population-based cancer registry study over
French women diagnosed in 2003 estimated that 19.4% had a time
interval higher than 2 months between the first radiological detection
and the start of the treatment France (Molinié et al., 2013). Among
women diagnosed in 2007, another French population-based registry
estimated a median [IQR] treatment time interval of 31 [23; 42] days,
which was 1 day shorter when the biopsy occurred in the same time
than the first imaging procedure (Ayrault-Piault et al., 2016). Similar
estimates were provided by the French National Cancer Institute
among patients diagnosed in 2010 (Ledésert et al., 2012). In overall,
the dyads with UH as centre of treatment had, in average, higher pro-
portions of long treatment time intervals.

Regarding of the impact of places of care on the treatment time
intervals, our results are in line with those recently described in the
Netherlands (Heeg et al., 2019) and in the USA (Bleicher et al., 2019),
supporting that patients who are diagnosed and treated in different
centres may have increased treatment time interval. The first study
included patients diagnosed between 2014 and 2016 among which
8.5% transferred hospital between diagnosis and first treatment.
Transferred patients had a median treatment time interval 9 days lon-
ger than non-transferred patients regarding the time from diagnosis
to surgery (Heeg et al., 2019). The second study included patients ini-
tiating treatment between 2004 and 2015 with an increasing propor-
tion of transfer between diagnosis and first treatment from 29% in
2004 to almost 40% in 2015. Transferred patients had longer treat-
ment time intervals than their non-transferred counterparts, with and
increased median times to surgery, chemotherapy, radiotherapy and
endocrine therapy of respectively 6, 7, 9 and 10 days (Bleicher
et al.,, 2019). To our knowledge, these are the only studies to address
both the impact of the places of diagnosis and treatment on the time
to treatment initiation. These studies were done in two different con-
texts of healthcare organisation: more liberal with high financial con-
straints in the USA and with lower financial constraints and more
constraints on patients as they only access a specialist on the recom-
mendation of their GP but with lower financial constraints. In the
French context, characterised by a National Health Insurance covering

most of the healthcare costs while leaving patients free in the choice

of their practitioner with mild financial constraints, we found no data
on the effect of changing centre during the healthcare trajectory on
treatment time intervals. Indeed, our results showed that this delay
may be independently affected by the places of diagnosis and first
treatment initiation. In our study, almost 48% of our sample moved
between diagnosis to first treatment. Compared with these patients,
those who stayed in the same centres were half as likely to have a
treatment interval longer than 6 weeks. This may be due to higher
proportion of long treatment time interval, that is, longer than
6 weeks, among patients treated in UH in combination with the fact
that most of the patients with a multicentre management were trea-
ted in UH.

5 | CONCLUSION

Finally, our study supports the influence of both the locations of
biopsy and initial treatment on the treatment time interval among
non-metastatic and non-in situ invasive breast cancer patients. Our
results pointed out shorter time intervals when both biopsy and initial
treatment were done in the same place and thus the relevance of tak-
ing into account the characteristics of all centres wherein patients are
treated while studying their health care trajectories. As our analyses
were adjusted for the characteristics of the patents' care trajectory up
to the treatment initiation, the centres-related disparities in treatment
time intervals are unlikely to translate centres-related differences in
the compliance to guidelines. Each stage of the care process takes
time, and the real challenge is probably to differentiate time and delay,
the latter negatively affecting survival. Further studies are needed to
better understand the determinants of the patients' care trajectory,
especially the role of the healthcare providers, and how to deal with
trajectory that may be at risk of suboptimal quality of care and the
cancer outcome.

HUMAN STUDIES AND SUBJECTS

The EVASEIN project was declared to the Commission Nationale de
I'Informatique et des Libertés (no. DR-2014-495) and approved by
national ethics committee (Comité Consultatif sur le Traitement de
I'Information en matiére de Recherche dans le domaine de la Santé).
This article does not contain any studies with human participants or
animals performed by any of the authors. The study is based on data
collected from medical files. For this type of study, formal consent is

not required.

ACKNOWLEDGEMENTS

We would like to thank the members of the EvaSein working group:
J.-P. Alunni, C. Alzieu, C. Bernard-Marty, J.-A. Cabot, P. Calvet,
C. Chevelle, F. Courbon, C. Couteau, F. Dalenc, B. De Lafontan,
R. Despax, M. Dirassen, G. Escourrou, V. Feillel, V. Fichet, D. Gangloff,
A. Gratet, P. Houyau, E. Jouve, M. Lacroix Triki, C. Laval, A. Manelfe,
J.-L. Manenc, A. Marre, P. Martel, M. Martinez, C. Massabeau,



MARTINEZ ET AL

~WI ]_]5\(J9;f10

E. Mery-Lamarche, J.-L. Pages, J.-P. Peltier, M.-L. Quintyn, J. Reyre,
J. Rimailho, P. Rivera, H. Roché, K. Salignon, D. Schlaifer, E. Suc and
B. Vierasu.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to declare that are relevant

to the content of this article.

DATA AVAILABILITY STATEMENT
Data are available upon request. Please contact the EvaSein project
coordinators at bauvin@onco-occitanie.fr, pascale.grosclaude@inserm.
fr and laetitia.daubisse-marliac@inserm.fr.

ORCID

Sébastien Lamy "2 https://orcid.org/0000-0003-3886-1968

REFERENCES

Alves Soares Ferreira, N., Melo Figueiredo de Carvalho, S., Engracia
Valenti, V., Pinheiro Bezerra, I. M., Melo Teixeira Batista, H., de
Abreu, L. C,, Matos, L. L., & Adami, F. (2017). Treatment delays among
women with breast cancer in a low socio-economic status region in
Brazil. BMC Womens Health, 17(1), 13. https://doi.org/10.1186/
$12905-016-0359-6

Ayrault-Piault, S., Grosclaude, P., Daubisse-Marliac, L., Pascal, J., Leux, C,,
Fournier, E., Tagri, A. D., Métais, M., Lombrail, P., Woronoff, A. S., &
Molinié, F. (2016). Are disparities of waiting times for breast cancer
care related to socio-economic factors? A regional population-based
study (France). International Journal of Cancer, 139(9), 1983-1993.
https://doi.org/10.1002/ijc.30266

Biganzoli, L., Marotti, L., Hart, C. D., Cataliotti, L., Cutuli, B., Kihn, T,
Mansel, R. E., Ponti, A., Poortmans, P., Regitnig, P., van der Hage, J. A,
Wengstrém, Y., & Rosselli Del Turco, M. (2017). Quality indicators in
breast cancer care: An update from the EUSOMA working group.
European Journal of Cancer, 86, 59-81. https://doi.org/10.1016/j.ejca.
2017.08.017

Bleicher, R. J. (2018). Timing and delays in breast cancer evaluation and
treatment. Annals of Surgical Oncology, 25(10), 2829-2838. https://
doi.org/10.1245/s10434-018-6615-2

Bleicher, R. J., Chang, C., Wang, C. E., Goldstein, L. J., Kaufmann, C. S.,
Moran, M. S., Pollitt, K. A, Suss, N. R., Winchester, D. P., Tafra, L., &
Yao, K. (2019). Treatment delays from transfers of care and their
impact on breast cancer quality measures. Breast Cancer Research and
Treatment, 173(3), 603-617. https://doi.org/10.1007/s10549-018-
5046-x

Boinot, L., Gautreau, G., Defossez, G., Daban, A., Bourgeois, H.,
Migeot, V., & Ingrand, P. (2007). Hospital pathway of patients with
breast cancer. Revue d'Epide’miologie et de Santé Publique, 55(2), 142-
148. https://doi.org/10.1016/j.respe.2006.11.003

Dong, J., Esham, K. S., Boehm, L., Karim, S. A,, Lin, M., Mao, D., Wang, F.,
Fein, D., Wang, H., Studenmund, C., Weidner, R. A., Noubary, F.,
Freund, K. M., Erban, J. K., & Parsons, S. K. (2020). Timeliness of treat-
ment initiation in newly diagnosed patients with breast cancer. Clinical
Breast Cancer, 20(1), e27-e35. https://doi.org/10.1016/j.clbc.2019.
06.009

Flores-Balcazar, C. H., Flores-Luna, M. L., Villarreal-Garza, C. M., &
Bargall6-Rocha, J. E. (2020). Provider delay in treatment initiation and
its influence on survival outcomes in women with operable breast can-
cer. Reports of Practical Oncology and Radiotherapy, 25(2), 271-275.
https://doi.org/10.1016/j.rpor.2020.02.002

Hanna, T. P., King, W. D., Thibodeau, S., Jalink, M., Paulin, G. A., Harvey-
Jones, E., O'Sullivan, D. E., Booth, C. M,, Sullivan, R., & Aggarwal, A.

(2020). Mortality due to cancer treatment delay: Systematic review
and meta-analysis. BMJ, 371, m4087. https://doi.org/10.1136/bmj.
m4087

Heeg, E., Schreuder, K., Spronk, P. E. R., Oosterwijk, J. C., Marang-van de
Mheen, P. J.,, Siesling, S., & Peeters, M. (2019). Hospital transfer after a
breast cancer diagnosis: A population-based study in the Netherlands
of the extent, predictive characteristics and its impact on time to treat-
ment. European Journal of Surgical Oncology, 45(4), 560-566. https://
doi.org/10.1016/j.€js0.2018.12.017

Ledésert, B., Giraudo, M. T., Pourcel, L., & Bousquet, P.-J. (2012). Etude
sur les délais de prise en charge des cancers du sein et du poumon
dans plusieurs régions de France en 2011.

Li, Y., Zhou, Y., Mao, F., Guan, J., Lin, Y., Wang, X., Zhang, Y., Zhang, X,
Shen, S., & Sun, Q. (2019). The influence on survival of delay in the
treatment initiation of screening detected non-symptomatic breast
cancer. Scientific Reports, 9(1), 10158-10158. https://doi.org/10.
1038/541598-019-46736-1

Molinié, F., Leux, C. Delafosse, P., Ayrault-Piault, S., Arveux, P.,
Woronoff, A. S., Guizard, A. V., Velten, M., Ganry,, O., Bara, S,
Daubisse-Marliac, L., & Tretarre, B. (2013). Waiting time disparities in
breast cancer diagnosis and treatment: A population-based study in
France. The Breast, 22(5), 810-816. https://doi.org/10.1016/j.breast.
2013.02.009

Nouws, S., Brandao, M., Fontes, F., Pereira, S., Dias, T., Ribeiro, A. I., Lunet,
N., & Peleteiro, B. (2019). Factors associated with time to breast can-
cer diagnosis and treatment in unscreened women in Portugal.

Women & Health, 59(6), 601-614. https://doi.org/10.1080/
03630242.2018.1539430
Padilla-Ruiz, M., Zarcos-Pedrinaci, |., Rivas-Ruiz, F., Téllez, T., Garcia-

Gutiérrez, S., Gonzélez, N., Rivero, A. Sarasqueta, C., Serrano-
Aguilar, P., Castells, X., Quintana, J. M., Sala, M., Redondo, M,
Castells, X., Comas, M., Domingo, L., Macia, F., Roman, M., Romero, A.,
... Troya, I. (2021). Factors that influence treatment delay for patients
with breast cancer. Annals of Surgical Oncology, 28(7), 3714-3721.
https://doi.org/10.1245/s10434-020-09409-2

Pons-Tostivint, E., Daubisse-Marliac, L., Grosclaude, P., Oum Sack, E.,
Goddard, J., Morel, C., Dunet, C., Sibrac, L., Lagadic, C., Bauvin, E.,
Bergé, Y., Bernard-Marty, C., Vaysse, C., & Lacaze, J. L. L. (2019). Mul-
tidisciplinary team meeting and EUSOMA quality indicators in breast
cancer care: A French regional multicenter study. Breast, 46, 170-177.
https://doi.org/10.1016/j.breast.2019.06.001

Prakash, I., Thomas, S. M., Greenup, R. A, Plichta, J. K., Rosenberger, L. H.,
Hyslop, T., & Fayanju, O. M. (2021). Time to surgery among women
treated with neoadjuvant systemic therapy and upfront surgery for
breast cancer. Breast Cancer Research and Treatment, 186(2), 535-550.
https://doi.org/10.1007/s10549-020-06012-7

Quillet, A., Defossez, G., & Ingrand, P. (2016). Surveillance of waiting times
for access to treatment: A registry-based computed approach in breast
cancer care. European Journal of Cancer Care, 25(5), 764-773. https://
doi.org/10.1111/ecc.12362

Redaniel, M. T., Martin, R. M., Cawthorn, S., Wade, J., & Jeffreys, M.
(2013). The association of waiting times from diagnosis to surgery with
survival in women with localised breast cancer in England. British
Journal of Cancer, 109(1), 42-49. https://doi.org/10.1038/bjc.
2013.317

Reeder-Hayes, K. E., Mayer, S. E., Olshan, A. F., Wheeler, S. B., Carey, L. A,,
Tse, C. K, Bell, M. E., & Troester, M. A. (2019). Race and delays in
breast cancer treatment across the care continuum in the Carolina
Breast Cancer Study. Cancer, 125(22), 3985-3992. https://doi.org/10.
1002/cncr.32378

Revaux, A., Laas, E., Chopier, J., Thomassin-Naggara, I., Touboul, E.,
Antoine, M., Gligorov, J., & Darai, E. (2014). Delays in treatment of
breast cancer: Experience of an expert center of the Assistance
Publique-Hopitaux de Paris (AP-HP). Gynécologie, Obstétrique & Ferti-
lité, 42(9), 585-590. https://doi.org/10.1016/j.gyobfe.2014.05.005


mailto:bauvin@onco-occitanie.fr
mailto:pascale.grosclaude@inserm.fr
mailto:pascale.grosclaude@inserm.fr
mailto:laetitia.daubisse-marliac@inserm.fr
https://orcid.org/0000-0003-3886-1968
https://orcid.org/0000-0003-3886-1968
https://doi.org/10.1186/s12905-016-0359-6
https://doi.org/10.1186/s12905-016-0359-6
https://doi.org/10.1002/ijc.30266
https://doi.org/10.1016/j.ejca.2017.08.017
https://doi.org/10.1016/j.ejca.2017.08.017
https://doi.org/10.1245/s10434-018-6615-2
https://doi.org/10.1245/s10434-018-6615-2
https://doi.org/10.1007/s10549-018-5046-x
https://doi.org/10.1007/s10549-018-5046-x
https://doi.org/10.1016/j.respe.2006.11.003
https://doi.org/10.1016/j.clbc.2019.06.009
https://doi.org/10.1016/j.clbc.2019.06.009
https://doi.org/10.1016/j.rpor.2020.02.002
https://doi.org/10.1136/bmj.m4087
https://doi.org/10.1136/bmj.m4087
https://doi.org/10.1016/j.ejso.2018.12.017
https://doi.org/10.1016/j.ejso.2018.12.017
https://doi.org/10.1038/s41598-019-46736-1
https://doi.org/10.1038/s41598-019-46736-1
https://doi.org/10.1016/j.breast.2013.02.009
https://doi.org/10.1016/j.breast.2013.02.009
https://doi.org/10.1080/03630242.2018.1539430
https://doi.org/10.1080/03630242.2018.1539430
https://doi.org/10.1245/s10434-020-09409-2
https://doi.org/10.1016/j.breast.2019.06.001
https://doi.org/10.1007/s10549-020-06012-7
https://doi.org/10.1111/ecc.12362
https://doi.org/10.1111/ecc.12362
https://doi.org/10.1038/bjc.2013.317
https://doi.org/10.1038/bjc.2013.317
https://doi.org/10.1002/cncr.32378
https://doi.org/10.1002/cncr.32378
https://doi.org/10.1016/j.gyobfe.2014.05.005

10 of 10 Wl LEY—

MARTINEZ ET AL

Richards, M. A., Westcombe, A. M., Love, S. B, Littlejohns, P., &
Ramirez, A. J. (1999). Influence of delay on survival in patients with
breast cancer: A systematic review. Lancet, 353(9159), 1119-1126.
https://doi.org/10.1016/s0140-6736(99)02143-1

Robertson, R., Campbell, N. C., Smith, S., Donnan, P. T., Sullivan, F,,
Duffy, R, Ritchie, L. D., Millar, D., Cassidy, J., & Munro, A. (2004). Fac-
tors influencing time from presentation to treatment of colorectal and
breast cancer in urban and rural areas. British Journal of Cancer, 90(8),
1479-1485. https://doi.org/10.1038/sj.bjc.6601753

Smith, E. C., Ziogas, A., & Anton-Culver, H. (2013). Delay in surgical treat-
ment and survival after breast cancer diagnosis in young women by
race/ethnicity. JAMA Surgery, 148(6), 516-523. https://doi.org/10.
1001/jamasurg.2013.1680

Weller, D., Vedsted, P., Rubin, G., Walter, F. M., Emery, J., Scott, S.,
Campbell, C., Andersen, R. S., Hamilton, W., Olesen, F., Rose, P.,
Nafees, S., van Rijswijk, E., Hiom, S., Muth, C., Beyer, M., & Neal, R. D.
(2012). The Aarhus statement: Improving design and reporting of stud-
ies on early cancer diagnosis. British Journal of Cancer, 106(7), 1262-
1267. https://doi.org/10.1038/bjc.2012.68

Wolff, A. C., Hammond, M. E., Hicks, D. G., Dowsett, M., McShane, L. M,,
Allison, K. H., Allred, D. C,, Bartlett, J. M., Bilous, M., Fitzgibbons, P.,

Hanna, W., Jenkins, R. B., Mangu, P. B., Paik, S., Perez, E. A., Press,
M. F., Spears, P. A,, Vance, G. H., Viale, G., & Hayes, D. F. (2014). Rec-
ommendations for human epidermal growth factor receptor 2 testing
in breast cancer: American Society of Clinical Oncology/College of
American Pathologists clinical practice guideline update. Archives of
Pathology & Laboratory Medicine, 138(2), 241-256. https://doi.org/10.
5858/arpa.2013-0953-SA

How to cite this article: Martinez, A., Daubisse-Marliac, L.,
Lacaze, J.-L., Pons-Tostivint, E., Bauvin, E., Delpierre, C.,
Grosclaude, P., Lamy, S., & on behalf of the EvaSein Group
(2022). Treatment time interval in breast cancer: A
population-based study on the impact of type and number of
cancer centres attended. European Journal of Cancer Care,
31(6), e13654. https://doi.org/10.1111/ecc.13654



https://doi.org/10.1016/s0140-6736(99)02143-1
https://doi.org/10.1038/sj.bjc.6601753
https://doi.org/10.1001/jamasurg.2013.1680
https://doi.org/10.1001/jamasurg.2013.1680
https://doi.org/10.1038/bjc.2012.68
https://doi.org/10.5858/arpa.2013-0953-SA
https://doi.org/10.5858/arpa.2013-0953-SA
https://doi.org/10.1111/ecc.13654

	Treatment time interval in breast cancer: A population-based study on the impact of type and number of cancer centres attended
	1  INTRODUCTION
	2  METHODS
	2.1  Study design
	2.2  Data collected
	2.3  Statistical analyses

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	HUMAN STUDIES AND SUBJECTS

	ACKNOWLEDGEMENTS
	CONFLICTS OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


