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Aim:  The  goal  of  this  study  was  to  determine  whether  a delay  in starting  treatment  via  surgery  or  neoad-
juvant  chemotherapy  is  related  to  a decrease  in cancer-specific  survival  (CSS)  in women  with  operable
breast  cancer  (BrCr).
Background:  Limited  medical  infrastructure  and  a lack  of cancer  prevention  awareness  in  low-  and  middle-
income  countries  have  caused  high  BrCr incidence  and  mortality  rates.
Methods:  We  analyzed  a retrospective  cohort  of  720  women  treated  at a  single  center  from  2005  to
2012.  CSS  estimates  were  obtained  by  the  Kaplan-Meier  method.  A  Cox  model  of  proportional  risks  was
performed  to  obtain  the risk  of dying  from  BrCr.  We  also obtained  the  risk  according  to  the  category  of
treatment  initiation.
Results: Women  with  locally  advanced  stages  and  without  hormone  receptor  expression  were  more  likely
to initiate  treatment  after  45  days.  Patients  in Stage  IIIA  had a  78.1%  survival  if treatment  was  initiated
before  45  days  (95%  CI,  0.70–0.84)  and  63.6%  survival  if  treatment  was  started  after  45  days  (95%  CI,
0.44–0.78;  p  <  0.001).  Patients  in Stage  IIIB had  a  62.9%  survival  if  treatment  was  initiated  before  45  days

(95%  CI,  0.53–0.72)  and  57.4%  survival  if treatment  started  after  45  days  (95%  CI,  0.31-0.89;  p <  0.001).
Prognostic  factors  in  which  lower survival  was  recognized  were  Stage  IIIA,  Stage  IIIB, treatment  initiation
after 45  days,  and  triple-negative  tumors.
Conclusions:  The  initiation  of  treatment  within  the  first  45  days  of diagnosis  of  BrCr  in women  portends
better  survival  compared  with  those  who  began  treatment  longer  than  45  days  from  diagnosis.

© 2020  Greater  Poland  Cancer  Centre.  Published  by  Elsevier  B.V.  All  rights  reserved.
. Background

In recent decades, breast cancer (BrCr) has become a leading
ause of cancer death among women worldwide, second to lung
ancer.1 Up to 50% of diagnoses of BrCr and 60% of deaths due to

his tumor occur in women living in middle-income countries. BrCr
s also the leading cause of cancer death and disability-adjusted
ife-years for women.2 The BrCr incidence and mortality rates in

� Article from the Special Issue on Advanced Techniques in Radiation Oncology in
exico.

Abbreviations: BrCa, breast cancer; CSS, cancer-specific survival; ER, estrogen
eceptor; HR, hazard ratio; IQR, interquartile range; OR, odds ratio.
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these countries are high due to limited medical infrastructure and
lack of promotion of cancer prevention and breast self-examination
practices.3,4 Among high-income countries, the average interval for
a patient to start cancer treatment is 30–48 days, and up to 60% of
patients begin treatment in the first three months after symptoms
were discovered. However, in low- to middle-income countries,
the interval can range from 165 days in Malaysia to 240 days in
Brazil, where < 30% of patients start treatment soon after diagno-
sis. With respect to the time between the first medical consultation
and the start of cancer treatment, Germany’s average interval is
15 days—a stark contrast to Brazil, Colombia, Mexico, and Turkey,
where this time ranges from 78 days to 240 days.5 Some studies
report an increased range longer than 90 days for starting treat-

6
ment with decreased survival. The literature uses “total delay” in
BrCr care, which is defined as delays greater than three months
(approximately 90 days) and is measured from symptoms demon-
strated to the date treatment started.7 Delays are classified into

erved.
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Table 1
Demographic and clinical characteristics of women with operable breast cancer.

Variable n = 720 (%)

Age at diagnosis
<45 years 233 (32.4)
≥45 years 487 (67.6)
Age in years, median (SD) 50 (11.8)

Body Mass Index
Normal 186 (25.8)
Overweight 293 (40.7)
Obesity 241 (33.5)

Hormonal status
Premenopausal 235 (32.6)
Postmenopausal 485 (67.4)

Clinical stage
I 90 (12.5)
IIA  157 (21.8)
IIB 190 (26.4)
IIIA 172 (23.9)
IIIB 111 (15.4)

Histology
Infiltrating ductal 656 (91.1)
Infiltrating lobular 64 (8.9)

Tumor size
<2.0cm 194 (26.9)
2.1-5.0 cm 278 (38.6)
>5.0 cm 248 (34.5)

Nuclear grade
Well differentiated 165 (23.0)
Moderately differentiated 261 (36.4)
Poorly differentiated 292 (40.6)

Lymphovascular invasion
Absent 621 (86.2)
Present 99 (13.8)

Estrogen receptors
Negative 251 (34.9)
Positive 469 (65.1)

Progesterone receptors
Negative 213 (29.6)
Positive 507 (70.4)

Molecular classification
Luminal A 468 (65.0)
Luminal B 39 (5.4)
Her2Neu 67 (9.3)
Triple negative 146 (20.3)

Lymph nodes invasion
No 232 (32.2)
Fig. 1. Flow chart of breast cancer patient enrollment.

wo types of delays: those associated with the patient, and those
ssociated with health services.8–10 Another indicator of health ser-
ices delay is the interval from diagnosis to initiation of treatment,
efined as the time between the histological diagnosis of cancer
nd the onset of cancer treatment. The latter indicator is the sub-
ect of this study.11 This retrospective study aimed to determine

hether a delay in starting treatment via surgery or neoadjuvant
hemotherapy is related to a decrease in cancer-specific survival
CSS) of women with operable BrCr treated at our institute.

. Materials and Methods

A random sample of 810 women was obtained from a large
atabase created to assess treatment delays from 2005 to 2012.

 total of 720 women met  the inclusion criteria (Fig. 1).

.1. Data collection and variable definition

The data were extracted from medical records. Our study sam-
le included women older than 18 years with a histopathological
iagnosis of ductal and lobular infiltrating cancer. A pathological
eview was performed for women included in the study. Immuno-
istochemical assays were used to characterize the BrCr subtypes
ccording to the expression levels of estrogen receptors (ER), pro-
esterone receptors, the transmembrane tyrosine kinase receptor
ER2, and the KI67 index value. For triple-negative BrCr determina-

ions of the epidermal growth factor receptor, Actin, cytokeratins 7
nd 14, and androgen receptor analyses were performed. Accurate
ates of diagnosis and treatment initiation in women with an initial
linical Stage I–IIIB, according to the TNM (tumor, node, metasta-
is) staging system, were recorded. We  excluded men  with BrCr,
omen with cancer in situ, patients operated outside the hospi-

al, women with tumors showing features of inoperability (e.g.,
xtensive breast edema, satellite nodules in the skin, inflamma-
ory cancer, parasternal tumor nodules, confirmed supraclavicular

etastases, arm edema, and distant metastases), women with syn-
hronous or metachronous BrCr, women with a history of any other
ype of cancer except nonmelanoma skin cancer, women in whom
he standard treatment had not been granted due to comorbidities
hat put lives at risk (e.g., morbid obesity, heart disease, and renal
ailure), and women with metastatic disease at diagnosis. Women
ith institutional records who had not completed treatment at the
ospital or women whose initial treatment took more than seven
onths for any reason were eliminated. The study was approved

y the ethics committee as required by our institution.
We  calculated the time between BrCr diagnosis and the onset
f treatment for all patients. For CSS survival analysis, the initial
vent was the date of treatment initiation for BrCr, and the final
vent was death due to BrCr. Death for other causes was not consid-
red for the analysis. Beside the descriptive analysis of demographic
Yes 488 (67.8)

Abbreviation: SD, standard deviation.

and clinical characteristics, survival estimates were obtained by the
Kaplan-Meier method. To evaluate the effect of prognostic factors
on the population, survival curves comparisons were performed by
a log-rank test. A Cox proportional-hazards model was  performed
to obtain the risk of dying from BrCr, adjusted by clinical stage,
lymphovascular invasion, molecular classification, and categories
of delay in treatment. Furthermore, the risk according to category
at the initial treatment was obtained. Statistical analysis was per-
formed using STATA Statistical Software Version 14 (StataCorp LP,
College Station, TX).

3. Results

The study population consisted of 720 women with BrCr, whose
median age was  50 years (range, 27–89), meaning 67.6% of the
study participants were older than 45 years. The median time of
follow-up was  5.8 years (range, 6 months to 11.5 years). The median
time for a patient to start treatment at our institute was 26 days
(interquartile range, 1–158 days). Demographic and clinical char-

acteristics are displayed in Table 1.

Of our study sample, 74.2% began treatment 15 days after their
admission to the hospital. Most women  started treatment between
15 and 30 days from diagnosis confirmation (32.5%). The preferred
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Table  2
Treatment features of women  with breast cancer.

Variables n = 720 (%)

Delay time for starting
<15 days 186 (25.8)
15–29 days 234 (32.5)
30–44 days 170 (23.6)
>45 days 130 (18.1)

First treatment performed
Surgery 318 (44.2)
Neoadjuvant chemotherapy 385 (53.5)
Neoadjuvant hormone therapy 17 (2.3)

Surgery type
Breast-conserving 118 (16.4)
Mastectomy 602 (83.6)

Adjuvant treatment
Radiotherapy 222 (30.8)
Chemotherapy 306 (42.5)
Hormone therapy 130 (18.1)
Surveillance 62 (8.6)

Timing of chemotherapy
Neoadjuvant 385 (54.0)
Adjuvant 306 (31.0)
None 29 (15.0)

Adjuvant radiotherapy
No 243 (33.8)
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Table 3
CSS of women  with breast cancer according to treatment initiation before and after
45 Days.

Variable
Calculated survival at 5
years from initial
treatment (%)

p-value*

<45 days >45 days
590 (%)a 130 (%)a

Age at diagnosis (years)
<45 83.9 81.6 0.434
>45  83.5 84.5

Body Mass Index
Normal 84.6 81.3
Overweight 82.1 79.9 0.058
Obesity 84.5 84.8

Hormonal status
Premenopausal 82.3 78.9 0.732
Postmenopausal 84.4 84.3

Clinical stage
I 95.2 90.6
IIA 92.0 87.8
IIB  89.5 89.2 <0.001
IIIA  78.1 63.6
IIIB 62.9 57.4

Histology
Infiltrating ductal 83.6 83.5 0.303
Infiltrating lobular 86.4 75.0

Tumor size
<2 cm 92.7 84.3
2–5 cm 88.2 86.4 <0.001
>5 cm 71.6 72.0

Nuclear grade
Well differentiated 92.7 90.6
Moderately differentiated 87.6 80.7 0.162
Poorly differentiated 77.4 78.0

Lymphovascular invasion
Absent 84.2 84.9 0.361
Present 81.3 81.4

Estrogen receptor expression
Negative 77.1 74.8 0.219
Positive 87.6 87.2

Progesterone receptor expression
Negative 79.1 80.1 <0.001
Positive 87.4 86.7

Molecular classification
Luminal A 88.5 88.0
Luminal B 86.9 53.3 <0.001
Her2 Neu 84.7 62.5
Triple negative 67.7 66.0

Lymph node invasion .001
No  94.5 93.7 <0.001
Yes 79.0 75.9

and in whom survival decreased 7% (OR, 1.24; 95% CI, 1.17–1.30).
Yes 477 (66.2)

odality of treatment was neoadjuvant chemotherapy (53.5%),
hich is not surprising given the number of women presenting
ith locally advanced disease (Table 2).

The 5-year CSS was 83.9%, (95% CI, 0.81–0.86). Women  in Stage
 had a 5-year CSS of 95.4% (95% CI 0.88–0.98), women  in Stage
IA had a CSS of 91.3% (95% CI, 0.85-0.95), those in stage IIB had
9.4% survival (95% CI, 0.84-0.93), patients in Stage IIIA had a 76.1%
SS (95% CI, 0.69–0.82), and 64.3% (95% CI, 0.55–0.73) for Stage

IIB (p < .001). The CSS of patients stratified by tumor size was
0.9% (95% CI, 0.8–0.94) when the tumor size was  <2 cm,  89.2%
95% CI, 0.85–0.92) in tumors sized 2 cm–4.9 cm,  and 71.7% (95% CI,
.66–0.77) in patients with tumors >5 cm (p < .001). Patients cate-
orized as Luminal A had a CSS rate of 88.4% (95% CI, 0.85–0.91);
uminal B patients had a CSS rate of 86.1% (95% CI, 0.69–0.94).
er2Neu and triple-negative patients had 85.1% (95% CI, 0.74–0.92)
nd 67.5% CSS (95% CI, 0.59–0.75), respectively (p < .001). Age at
iagnosis, body mass index, hormonal status, histology, nuclear
rade, lymphovascular invasion, and expression of ER did not show
ignificant differences between groups. Survival started to decrease
t treatment delays of longer than 45 days (Table 3).

We  performed a stratified analysis to determine which patients
ay  benefit from treatment within 45 days of diagnosis. Patients

n Stage I had a 95.2% survival if treatment was initiated before
5 days (95% CI, 0.86–0.98) and 90.6% if treatment started after 45
ays (95% CI, 0.67–0.98). Patients in Stage IIA had a 92.0% survival

f treatment was initiated before 45 days (95% CI, 0.86–0.96) and
7.8% if treatment started after 45 days (95% CI, 0.67–0.96). Patients

n Stage IIB had an 89.5% survival if treatment was  initiated before
5 days (95% CI, 0.83–0.94) and 89.2% if treatment started after 45
ays (95% CI, 0.74–0.96). Patients in Stage IIIA had a 78.1% survival

f treatment was initiated before 45 days (95% CI, 0.70–0.84) and
3.6% if treatment started after 45 days (95% CI, 0.44–0.78). Patients

n Stage IIIB had a 62.9% survival if treatment was  initiated before
5 days (95% CI, 0.53–0.72) and 57.4% if treatment started after 45
ays (95% CI, 0.31–0.89; Fig. 2).

Prognostic factors in which lower survival was recognized were
tage IIIA (95% CI, 1.9–7.6; hazard ratio [HR], 3.9), stage IIIB (95%

I, 3.4–13.2; HR, 6.7), treatment initiation after 45 days (95% CI,
.4–2.6; HR, 1.8), and triple-negative tumor status (95% CI, 1.3–2.4;
R, 1.7; Table 4).
a Kaplan Meier Method.
* Log-Rank Test.

4. Discussion

In recent years, BrCr has been the subject of prevention and
early detection campaigns that reinforce the concept of early diag-
nosis given that cancer diagnosis at advanced stages carries a
poor prognosis for survival.12 Although cancer treatment should
be immediate in all cases, no guidelines suggest the acceptable
interval between diagnosis and treatment initiation. For over 70
years, research regarding delayed treatment as a prognostic factor
for survival in women  with BrCr has been contradictory. A meta-
analysis in 1999 reported patients treated between the first three
to six months of diagnosis had a reduction in five-year survival
of 12% (odds ratio [OR], 1.47; 95% CI, 1.42–1.53) compared with
women who started treatment within three months of diagnosis
Sixty-two percent of the studies included in the meta-analysis were
published before 1970, the most recent of which was  published in
the 1990s.13 Our findings suggest that patients with BrCr should
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Fig. 2. Kaplan–Meier estimates of cancer-specific survival (CSS) by clinical stage according to treatment initiation within 45 days of diagnosis (a), or after 45 days of cancer
diagnosis (b).

Table 4
Prognostic factors in women  with breast cancer.

Variable HRa 95% CI p-value HRc 95% CI p-value

Clinical stage
I 1.0b 1.0b

IIA 1.1 0.5-2.4 0.728 1.1 0.5-2.5 0.718
IIB  1.5 0.8-3.1 0.243 1.4 0.7-2.9 0.311
IIIA  3.9 2.0-7.5 <0.001 3.9 1.9-7.6 <0.001
IIIB  6.5 3.3-12.6 <0.001 6.7 3.4-13.2 <0.001

Delayed of initial treatment
<45 days 1.0‡  1.0b

≥45 days 1.6 1.1-2.2 0.006 1.8 1.4-2.6 <0.001
Lymphovascular invasion

Absent 1.0b 1.0b

Present 1.2 0.8-1.7 0.361 1.4 0.90-2.0 0.090
Molecular classification

Luminal A 1.0b 1.0b

Luminal B 1.4 0.8-2.7 0.247 1.7 0.9-3.1 0.106
Her2Neu 1.3 0.8-2.1 0.319 1.3 0.8-2.1 0.361
Triple  Negative 1.9 1.4-2.3 <0.001 1.7 1.3-2.4 <0.001
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a Raw hazard ratio.
b Reference Category.
c Adjusted hazard ratio for clinical stage, lymphovascular invasion, categories of 

egin treatment preferably within the first 45 days of diagnosis,
ecause survival decreases with delay in treatment initiation, espe-
ially in women with tumors in more advanced clinical stages.
ecently, Unger-Saldaña et al. conducted a qualitative multicentric
tudy whose objective was the evaluation of the delays in cancer
are in women with BrCr.14 Ninety percent of patients in the study
N = 886) experienced delays in cancer care, while 57% had a delay
f longer than six months. For each month of delay in seeking med-
cal care, Unger-Saldaña reported a 1.8% increase in the probability
f having a more advanced clinical stage. For each month of delay in
are from health services, the likelihood of starting the treatment
t a more advanced clinical stage was 1%. Also, for each year of age
f the patient, the likelihood of starting treatment at an advanced
linical stage decreased to 0.4%.14

Researchers have used various intervals to explain the impact
f treatment delay in cancer survival. Smith et al. and Redondo
t al. found no significant differences in survival for a treatment
elay of 30 days.15,16 Because of their findings, we chose 45 days
s the threshold for treatment delays. We  stratified patients by
linical stage at diagnosis to analyze the effect of treatment delay
n survival. The lack of stratification in other studies may  explain
hy those studies failed to show a significant decrease in sur-

ival. Although the delay in treatment initiation decreased survival
n women with early disease, this decrease was not significant.

owever, survival decreased significantly in patients with locally
dvanced disease. Our study suggests a delayed start of treatment
onger than 45 days increases the risk of dying from cancer. Two
tudies from Korea reported similar results; both studies used
in treatment and molecular classification.

national records and insurance data (which could present errors
in data collection).17,18 Shin et al. suggest the risk of dying from
BrCr doubles in women  for whom surgery is delayed more than
12 weeks.17 Yun et al. suggested that in hospitals with a high
volume of patients, a delay longer than four weeks from diag-
nosis increases the risk of death 1.6 times.18 Our study’s use of
electronic records derived from a single institution offered more
detailed clinicopathologic information and excluded patients with
major delays of six months who  may  have ignored their diagno-
sis, rejected standard treatment, or chosen alternative treatment
outside the institution. McLaughlin et al. reported the extended
time between histologic confirmation and initiation of treatment
decreased the survival of patients in more advanced clinical stages
but not in women  with tumors in clinical Stage I.19 McLaughlin
used a Cox proportional hazards model to adjust for the clini-
cal stage to assess overall survival and specific survival for BrCr.
They found that while the delay in treatment did not affect over-
all survival (p = 0.37) or specific survival (p = 0.49) among patients
with early BrCr, a delay to start treatment >60 days for patients
with advanced clinical disease was associated with a lower over-
all survival (HR, 1.66; 95% CI, 1.00–2.77; p = 0.05) and a decrease
in specific survival for BrCr (HR, 1.85; 95% CI 1.04–3.27, p = 0.04).19

Delays between surgery and adjuvant radiotherapy may  be due to
a lack of linear accelerators and trained personnel. However, exist-

ing knowledge regarding adjuvant radiotherapy delay after surgery
is poor, and some authors suggest the implementation of satellite
units for decentralizing radiotherapy services, reducing delays and
radiotherapy treatment interruptions.20,21 A recent Mexican study
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ound a statistical decrease in disease-specific survival in women
ith locally advanced BrCr receiving radiotherapy after a delay >60
ays.22

Given our study’s retrospective nature, it is not without lim-
tations and biases. Our findings cannot be generalized to all
opulations; it is geared towards a specific group of women  in
hom treatment should start in the first 45 days of diagno-

is confirmation (i.e., women with Stage IIIA disease and more
dvanced stages, triple-negative molecular category, and lympho-
ascular invasion). Identifying specific factors that contributed
o the delayed initiation of treatment would have been helpful
e.g., multiple biopsies, breakdown of mammography or computed
omography equipment, and a long waiting list in operating rooms)
n addition to cultural and socioeconomic factors related to the
atient. Another limitation was the size of the sample—a larger
ample should have been selected for the analysis of each clinical
tage.

. Conclusions

The initiation of treatment within the first 45 days of diagno-
is of BrCr in women is associated with better survival compared
ith those who began treatment longer than 45 days from diagno-

is. Any study that aims to analyze the effect of a delay in starting
reatment faces the ethical dilemma of not being able to randomize
ubjects by delay categories in a prospective trial; so, when retro-
pective studies are conducted, they open an area of opportunity
or further research to dictate a policy for patients with cancer to
e treated in a timely manner. While our study design may  prohibit
eneralizations for other populations, our findings should encour-
ge other institutions to create their own data given the growing
aiting lists for treatment initiation in cancer centers worldwide.
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