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Abstract

Purpose

Previous studies examining the relationship between time to treatment and survival outcome
in breast cancer have shown inconsistent results. The aim of this study was to analyze the
overall impact of delay of treatment initiation on patient survival and to determine whether
certain subgroups require more prompt initiation of treatment.

Material and Methods

This study is a retrospective analysis of stage I-11l patients who were treated in a single
tertiary institution between 2005 and 2008. Kaplan-Meier survival analysis and Cox
proportional hazards regression model were used to evaluate the impact of interval between
diagnosis and treatment initiation in breast cancer and various subgroups.

Results

A total of 1,702 patients were included. Factors associated with longer delay of treatment
initiation were diagnosis at another hospital, medical comorbidities, and procedures
performed before admission for surgery. An interval between diagnosis and treatment
initiation as a continuous variable or with a cutoff value of 15, 30, 45 and 60 days had no
impact on disease-free survival (DFS). Subgroup analyses for hormone-responsiveness,
triple-negative breast cancer, young age and clinical stage showed no significant association
between longer delay of treatment initiation and DFS.

Conclusions

Our results show that an interval between diagnosis and treatment initiation of 60 days or
shorter does not appear to adversely affect DFS in breast cancer.

Key words Breast neoplasms, Time-to-Treatment, Survival rate
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Introduction

While starting treatment for breast cancer without delay is theoretically ideal, there are no
established guidelines regarding what in practice constitutes an acceptable interval between
the diagnosis of breast cancer and treatment initiation. Many factors may contribute to the
delay of treatment initiation and although a number of studies have been conducted to assess
what influence this might have on patient survival, their results have been conflicting [1-6].

Regardless of its cause, delay of treatment initiation causes great anxiety to patients and their
families. According to a study examining the quality of life across the continuum of breast
cancer care, the most anxiety-provoking time for patients is the waiting period for treatment
initiation after diagnosis [7]. Most patients fear that their cancer will progress during this time
and prolonged delay of treatment initiation can also cause concern to the treating physician.
Knowing the potential influence of delay of treatment initiation on patient survival, and
distinguishing those patients who require more timely treatment can be clinically valuable.

Through this study, we sought to investigate demographic and clinical pathological factors
associated to delay of treatment initiation and to assess the impact of delay of treatment
initiation on patient survival and identify which subgroup(s) of patients require more prompt

treatment initiation.

Methods

A retrospective review of patients who underwent surgery for breast cancer at Seoul National
University Hospital (SNUH) between July 2005 and June 2008 was performed. Basic
clinicopathological data were extracted from SNUH Breast Care Center database, which is a

prospectively maintained web-based database, and “event” data were reviewed by the first
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author using the electronic medical records. Survival data was obtained from the Korean
National Statistical Office database. Patients with invasive breast cancer who started their
initial treatment at SNUH and for whom either the date of pathological diagnosis or date of
referral was known were included. Patients who underwent surgery for in-situ carcinoma,
those who underwent palliative operations (including patients diagnosed with distant
metastases within 4 months of diagnosis), patients who did not have adjuvant therapy data or
those who refused recommended adjuvant treatment were excluded. Patients who received
neoadjuvant chemotherapy were excluded as these patients have different clinicopathologic
characteristics compared to patients undergoing surgery as initial treatment. Also patients
with a treatment delay of 6 months or greater were excluded, presuming that such unusually
long intervals would be due to a patient’s, or their family’s refusal of standard treatment,
which was not the main concern of this study.

Interval between diagnosis and treatment initiation was defined as time between date of
pathological diagnosis and start of treatment. Pathological diagnosis was made by core needle
biopsy or fine needle aspiration (FNA). Where pathological diagnosis had been made in
another institution and therefore date was unknown, date of referral from the other hospital
was used instead as there normally is only 2-3 days difference in these two dates. Where both
dates were unknown, the patient was excluded from the study.

Patient-level socio-demographic variables included: age at diagnosis, marital status, district
of residence, comorbidities, hospital of diagnosis, presence of breast cancer-related symptoms
at diagnosis, and family history of cancer. District of residence was categorized according to
either Seoul-Incheon (Capital) area and its’ satellite cities, or outside the Capital area.
Tumor-specific characteristics included: tumor size, axillary lymph node metastasis status,

cancer stage, histologic grade, tumor hormone receptor status, and human epidermal growth
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factor receptor 2 (HER2) status. Clinical stage was determined by physical examination and
referring hospital imaging results which were assessed at the patient’s first visit to SNUH
outpatient clinic. Pathological breast cancer staging was defined according to the 7™ edition
of the American Joint Committee on Cancer.

Clinical characteristics included factors that can delay treatment initiation such as the need
for an additional biopsy, preoperative imaging studies performed prior to admission, clinical
consultation with other departments due to comorbidities, hospitalization prior to surgery, and
immediate breast reconstruction. Imaging studies were categorized according to routine
staging work-up (chest CT, bone scan, breast MRI, or PET-CT) vs. non-routine imaging.

The primary endpoint was disease-free survival (DFS). DFS was calculated from the time of
treatment initiation to either the date of breast cancer recurrence or the final outpatient clinic
visit. Breast cancer recurrence included locoregional recurrence and distant metastases.
Secondary endpoint was overall survival (OS), defined as date of treatment initiation to date
of expire or date of last out-patient clinic visit. Analyses were performed to assess the
relationship between baseline characteristics with the length of interval between diagnosis
and treatment initiation, using ° test and T-test. In addition the impact of interval length on
DFS and OS was evaluated using Kaplan-Meier survival analysis and log-rank test.
Multivariate survival analysis adjusting clinicopathologic factors that are known to affect
patients’ survival, including age, tumor size, lymph node metastasis, histologic grade, and
hormone receptor status, was performed using a Cox proportional hazards regression model.
For subgroup analysis, interval between diagnosis and treatment initiation was dichotomized
into 2 groups (0 to 29 and >30 days).

This study was approved by the Institutional Review Board of Seoul National University

Hospital and the committee waived the requirement for informed consent.
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Results

A total of 2,256 patients underwent curative surgery for invasive breast cancer at SNUH from
July 2005 to June 2008; 554 patients were excluded from the study, including 234 patients
who received neoadjuvant chemotherapy and 264 patients whose date of pathological
diagnosis or referral date from another hospital was unknown. The mean age of the 1,702
patients who were included in the study was 48.0 years. Their median interval between
diagnosis and treatment initiation was 23 days (0 to 134 days); 66.6% of women received
initial treatment within 30 days of diagnosis and 1.8% received initial treatment more than 60
days after their diagnosis. The distribution of interval between diagnosis and treatment
initiation is shown in Fig. 1.

Various factors were associated with longer interval between diagnosis and treatment
initiation. Demographic characteristics significantly associated with longer interval of >30
days were diagnosis at another hospital (p<0.001) and medical comorbidities (p=0.015). In
addition, interval between diagnosis and treatment initiation was significantly longer for
women who underwent imaging studies prior to admission for surgery (p<0.001), those who
required an additional biopsy (p<0.001), those who required clinical consultation with other
departments (p<0.001), and those who required hospitalization prior to treatment initiation
(p<0.001). Age or immediate reconstructive surgery were not associated with longer interval
between diagnosis and treatment initiation (p>0.05).

Clinical stage and pathological stage did not differ according to interval to treatment
initiation. Patients with hormone receptor-positive tumors had longer intervals between

diagnosis and treatment initiation (p=0.043). Treatment related factors associated with longer
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intervals were adjuvant endocrine therapy (p=0.023) and adjuvant chemotherapy (p=0.004)
(Table 1).

The median duration of follow up was 5.9 years. 5-year OS and DFS rate were 95.9% and
91.3%, respectively. An interval of 15, 30 days had no impact on DFS by univariate and
multivariate analysis (p=0.079, p=0.101 respectively, Fig. 2A,B and Table 2). In addition, a
longer interval of 45 or 60 days had no impact on DFS (p=0.431, p=0.839 respectively, Fig.
2C,D), and an interval as a continuous variable also had no significant influence (p=0.093).
Regarding overall survival, no significant association between an interval of >30 days was
demonstrated (p=0.952) (Fig. 3).

Subgroup analyses were performed to determine which patients with an interval of 30 days
and over might significantly have worse DFS. However no significant association was found
for hormone receptor-positive vs. —negative tumor groups, triple-negative breast cancer,
younger (<40years) vs. older women, clinical stage T2 or greater vs. stage T1 and clinically

lymph node-positive vs. —negative groups.

Discussion

This study showed that a delay of treatment initiation at any cut-off point within 60 days after
biopsy confirmation had no impact on DFS and OS in breast cancer. Although with shorter
interval, these results are consistent with the recent study by Brazda et al., which showed that
delays in time to treatment over 90 days had no effect on overall survival in breast cancer [1].
Mujar et al. also reported that delays in time to primary treatment over 2 months have no
impact on breast cancer survival [3]. However, two population-based cohort studies from

Korea reported opposing results and suggested that longer intervals between diagnosis and
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treatment initiation are related to worse OS in breast cancer [4,6]. Both studies used nation-
wide cancer registry data as their source for the cancer diagnosis date, and health insurance
data for treatment information. Nation-wide databases such as these tend to be limited in the
accuracy and detail of their data. In contrast, in our study we used electronic medical record
data derived from a single institution, which would be expected to be more accurate and
includes detailed clinicopathologic information and cancer recurrence data. We also excluded
patients with an unusually long delay of treatment initiation of more than 6 months. Such
patients may have ignored their diagnosis of breast cancer, refused standard treatment, or
looked for alternative medical treatments.

Previous studies have reported on the impact of treatment delay on patient survival in various
subgroups. Smith et al. found that when younger (<40 years) patients underwent surgery as
their initial treatment, women with a delay in surgical treatment of over 6 weeks had 10%
decreased OS compared to women with a delay in surgical treatment of 2 weeks or shorter [5].
Mclaughlin et al. reported that late stage breast cancer patients, including metastatic breast
cancer, had a worse survival when treatment delay was 60 days or over [2], whereas Eastman
et al. found no relationship between treatment delay and OS in triple negative breast cancer
[8]. Regarding our study, subgroup analysis showed that age, clinical stage and hormone
receptor status had no impact on DFS.

The mean treatment delay of 23 days in our study was slightly shorter compared to reports
from western countries (22-46 days) [1,2,5,8]. This reflects the Korean healthcare system,
where fee-for-service reimbursement does not influence treatment delay [4]. Patients can
freely choose their medical attendant and hospital, and delay due to referral is relatively short.

On the other hand, this interval is longer than results from a Korean nationwide database (14
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days) [4] due to the fact that SNUH is a tertiary referral center with most patients being
diagnosed at other hospitals (92.3%).

Women with comorbidities had significantly longer treatment delay, as these patients required
more clinical work up before beginning treatment. In addition, performing procedures or
consultation before treatment initiation was associated with treatment delay. Another factor
contributing to longer treatment delay was when the patient was diagnosed at other hospitals.
Many patients are referred from secondary or tertiary hospitals to central high-volume
hospitals in Korea. This increases the patient’s travel distance and can lead to treatment delay
[9-11], and to over-loading [12-14] and provider-related delay in high-volume hospitals.
Longer interval in high-volume hospitals was also demonstrated in the report from the
Korean Central Cancer Registry [6].

The retrospective analysis is the limitation of this study. The reason for treatment delay could
not be accurately evaluated in this retrospective study. In addition, it was impossible to know
the time interval between symptom presentation to diagnosis. Patients who received
neoadjuvant chemotherapy were excluded, so that patients with more aggressive tumors
might have been excluded resulting in a selection bias. After subgrouping, number of patients
in each subgroup was sometimes too small to perform survival analyses, which was another

limitation.

Conclusion

In conclusion, breast cancer patients who were diagnosed at another hospital or had medical
comorbidities were more likely to have a longer interval between diagnosis and treatment

initiation. Also, undergoing additional procedures before admission for surgery influenced
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treatment delay. However treatment delay had no impact on DFS, allowing breast cancer
patients to endure the nervous wait until treatment initiation without concern for disease

progression.
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Figure legends

Fig. 1. Distribution of interval between diagnosis and treatment initiation
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Fig. 2. Kaplan-Meier survival curves of DFS by interval between diagnosis and treatment

(A) DFS by interval of >15 days vs. 0-14 days
(B) DFS by interval of >30 days vs. 0-29 days
(C) DFS by interval of >45 days vs. 0-44 days
(D) DFS by interval of >60 days vs. 0-59 days
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Fig. 3. Kaplan-Meier survival curves of OS by interval of >30 days vs. 0-29 days
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Table 1. Socio-demographic, clinical, and tumor-specific characteristics associated with
interval between diagnosis and treatment initiation of > 30 days

Interval of Interval of 2
0 to 29 days 230 days P
N (n=1702) 1133 (66.6) 569 (33.4)
Age, years
<39 180 (15.9) 74 (13.0) 0.336
40 - 49 478 (42.2) 241 (42.4)
50 — 59 320 (28.2) 160 (28.1)
60 — 69 124 (10.9) 78 (13.7)
>70 31 (2.7) 16 (2.8)
Address
Seoul-Incheon area 795 (70.2) 398 (69.9) 0.925
Outside of capital area 338 (29.8) 171 (30.1)
Place of diagnosis
SNUH 494 (43.6) 195 (34.3) <0.001
Other hospital 639 (56.4) 374 (65.7)
Education
< High School 636 (56.1) 350 (61.5) 0.091
> High School 443 (39.1) 92 (33.7)
Unknown 54  (4.8) 271 (47)
Marital Status
Married 1033 (91.2) 516 (90.7) 0.621
Single 60 (5.3) 38 (6.7)
Divorced 9 (0.8) 3 (0.5)
Widowed 7 (0.6) 4 (0.7)
Unknown 24 (2.1) 8 (14
Comorbidity
Other than cancer 306 (27.0) 186 (32.7) 0.015
No comorbidities 827 (73.0) 383 (67.3)
Symptom
Yes 761 (67.2) 362 (63.6) 0.155
No 369 (32.6) 207 (36.4)
Unknown 3 (0.3) 0 (0.0
Cancer Family History
Breast Cancer Related 101 (8.9) 43 (7.5) 0.609
Not related to breast cancer 173 (15.3) 85 (14.9)
No cancer family history 859 (75.8) 441 (77.5)
16
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Additional biopsy

Any 36 (32 62 (10.9) <0.001
None 1097 (96.8) 507 (89.1)

Imaging before admission

Any 424 (37.4) 340 (59.8) <0.001
None 709 (62.6) 229 (40.2)

Not Routine Imaging before admission

Any 5 (04) 27 (4.7) <0.001
None 1128 (99.6) 542 (95.3)
Hospitalization

Any 2 (0.2) 11 (1.9 <0.001
None 1131 (99.8) 558 (98.1)

Consultation

Any 48 (42 56 (9.8) <0.001
None 1085 (95.8) 513 (90.2)

Immediate Reconstruction

Yes 11 (1.0) 6 (1.1) 0.870
No 1122 (99.0) 563 (98.9)

Clinical Stage at Diagnosis

Diagnosis by FNA 29 (2.6) 14 (25) 0.109
In situ cancer 91 (8.0) 59 (10.4)

TINO 681 (60.1) 357 (62.7)

>T2 or LN(+) 332 (29.3) 139 (24.4)

Pathological Stage

T size < 2cm 625 (55.2) 327 (57.5) 0.366
>2cm 508 (44.8) 242 (42.5)

No ALN metastasis 727 (64.2) 387 (68.0) 0.115

ALN metastasis 406 (35.8) 182 (32.0)

Histologic Grade

Grade 1,2 527 (50.6) 290 (55.3) 0.075

Grade 3 515 (59.4) 234 (44.7)

Hormone Receptor Status

Positive 764 (67.4) 411 (72.2) 0.043

Negative 369 (32.6) 158 (27.8)

Ki-67

Low (<10%) 892 (78.9) 452 (79.7) 0.709

High (210%) 238 (21.1) 115 (20.3)

Radiotherapy
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Yes 761 (67.2) 385 (67.7) 0.837
No 372 (32.8) 184 (32.3)
Chemotherapy
Yes 869 (76.7) 400 (70.3) 0.004
No 264 (23.3) 169 (29.7)
Endocrine therapy
Yes 757 (66.8) 411 (72.2) 0.023
No 376 (33.2) 158 (27.8)

)p values are from y” test
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Table 2. Multivariate analysis of factors affecting disease-free survival for interval between

diagnosis and treatment initiation 0-14 days versus 15days, 0-29 days versus >30 days

Interval 0-14 days vs. 215 days

Interval 0-29 days vs. 230 days

HR?

95% CI?

HR?

95% CI”

p-value p-value
Age
<40vs. 240 1.395 0.959, 2.031 0.082 1.381 0.948, 2.011 0.093
Tumor size
>2cmvs. £2cm 2.176 1.516, 3.124 <0.001 2.181 1.520, 3.130 <0.001
Axillary lymph node metastasis
Positive vs. Negative 2.358 1.698, 3.275 <0.001 2.357 1.698, 3.273 <0.001
Histologic Grade
Grade 3vs. 1,2 1.810 1.212,2.702 0.004 1.814 1.215, 2.710 0.004
Hormone Receptor
Negative vs. Positive 1.798 1.262, 2.562 0.001 1.786 1.253, 2.546 0.001
Treatment Delay
Shorter vs. Longer 1.145 0.808, 1.622 0.448 1.109 0.782, 1.572 0.561

9 HR Hazard Ratio obtained by Cox proportional hazard models, ® CI Confidence Interval
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