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Background: Breast cancer is the most occurring threat for women across world, survival of this deadly disease is
effected by recurrence after primary treatment. This study was aimed to understand survival times, hazard ratios
and prognostic factors of breast cancer after recurrence.

Methods: This study was conducted on 1028 Pakistani women through retrospective design from February, 2011 to
February, 2018 at Punjab, Pakistan. Factors were analyzed using statistical tools and techniques to find out rate of
mortality after recurrence. Descriptive statistics, univariate and multivariate hazard ratios were calculated, which
are helpful for clinicians to make therapeutic strategies for breast cancer patients.

Results: From the total of 1028 patients 447 observed mortality due to breast cancer with in follow-up time after
recurrence, while 581 were still alive or had expired due to other reasons. Median survival time after recurrence
was 3 years. Survival of breast cancer patients depends upon many factors. Multivariate model was used to find
out predictors of death. Significant factors included post- menopausal women who were diagnosed breast cancer of
grade 11 and 111 at the age <45 and/or > 56, recurrence age <45, estrogen receptor positive, progesterone receptor
negative and Her2.neu positive with tumor size > 4 & involved lymph nodes > 6.

Conclusions: At younger age survival of patients had decreased after recurrence. Chemotherapy as a primary
treatment had statistically significant effect on lower mortality for women recurred. Progesterone receptor negative
have greater chances of mortality .Grade 11 & 111 tumor with, larger tumor size and greater number of lymph nodes

had the highest hazards.

Keywords: Breast Cancer; Recurrence; Hazard Ratio; Survival
Analysis

Introduction

Breast cancer is the most frequently diagnosed cancer in Pakistani
women, 1 out 9 women are suffered due to this disease in their
life span [1]. Major risk factors in developing breast cancer are:
age, race, family history, presence of a BRCA1 or BRCA2 genetic
mutation, hormonal factors, history of benign breast disease, and
certain lifestyle factors like obesity, weight gain after menopause,
alcohol and tobacco consumption [2-6]. Early puberty and late
menopause, contraceptive and/or prevention of miscarriage pills,
no pregnancy and no breastfeeding are associated with higher rate
of breast cancer cases [7-10]. It takes time to diagnose breast cancer
due to lack of awareness and availability of health facilities in
Pakistan. After diagnosis availability of doctors and time slot to
give primary treatment like radiotherapy and chemotherapy have
effect on patients’ survival [11, 12].

Breast cancer patients usually experience local, regional and distant
recurrence after primary treatment [8,13,14]. Literature showed
mortality rate of breast cancer was greater for those women who
faced recurrence than those without recurrence. Researchers have
dealt recurrence as a second primary event after diagnosis [15].
Radiotherapy and chemotherapy are used as systematic treatment,
sometimes chemotherapy is given before radiotherapy but there
is no set standard for given chemotherapy [16,17]. Although due
to advancement in technologies diagnosis and treatment of breast
cancer have increased survival time of patients. Still breast cancer is
deadly threat for women across world due to molecular heterogeneity.
Molecular subtypes of breast cancer have varying survival rates in
the clinical context when estrogen and progesterone receptors are
not equal in status, estrogen receptor (ER) and progesterone receptor
(PR) have proved their importance in treatment decision [18-20]. In
some cases chemotherapy has increased survival time for estrogen
receptor negative women [21]. Many researchers reported survival
after local recurrence was much inferior for patients with triple-
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negative breast cancer than for other patients [22,23]. In published
researches 15% to 30% breast cancer cases fall in Her2 positive
subtype which has worst survival rate, Her2 (epidermal growth factor
gene is located on the long arm of chromosome [24-26]. The tumor
size and number of involved nodes exert a powerful influence on
recurrence and mortality [27]. Probability of breast cancer is high
in families where any blood relation has cancer history or females’
relatives have ovarian or breast cancer history [28]. For therapy
decision making purpose it is important not only to study prognosis
but also tumors’ subtypes and recurrence [29].

Although many researches are available on overall survival and
disease free survival of breast cancer patients, but very few have
emphasized on survival time after recurrence [2,30] in cancer studies,
recurrence plays an important role to find out survival time of
patients [15]. Survival analysis techniques make it easy to interpret
highly correlated risk factors of any disease, when censoring occur.
Mostly censoring occurred in disease data if at the end of follow
up understudy patients are still alive and do not experience event
of interest [31].

In the present study recurrence is considered as an important event
which may play a role in study of breast cancer progression. This
study was undertaken with the following objectives: to find out effect
of recurrence on breast cancer patients’ mortality after observing
different factors at time of primary diagnosis breast cancer, and to
identify discordant factors to get in depth details of breast cancer
progression.

Methods

Patients

We retrospectively reviewed the data of 1028 breast cancer women
who have observed recurrence after primary treatment from
February, 2011 to February, 2018 in Punjab, Pakistan. Data were
obtained from medical record of hospitals and phone call interviews.
Pathological, clinical and demographic factors were collected from
patients’ medical record. Phone calls were made to ask about end
point which was death due to breast cancer, censored event was still
alive or death due to other reasons.

Factors Analyzed

Only those patients were considered who observed recurrence after
diagnosis breast cancer as a primary disease. Data was recorded
about, age as diagnosis, age at recurrence, menopause status, family
history of breast cancer, estrogen and progesterone receptor, Her2.
neu status, initial tumor size and involved nodes. Tumor was
graded on the scale of 1-111. Initial treatment, chemotherapy and
radiotherapy were performed in accordance with clinical guidelines;
information about endpoint (death) was collected via phone calls.

Therefore, 1028 patients and 12 factors were included in the
model, which were: age of patients at diagnosis time (< 45, 46-
55, > 56 Years), age at recurrence time (< 45, 46-55, > 56 Years),
family history of breast cancer (No, Yes), initial menopause status
(Pre-Menopause, Post-Menopause), estrogen receptor (Negative,
Positive), progesterone receptor (Negative, Positive), her2.
neu (Negative, Positive), initial chemotherapy (No, Yes), initial
radiotherapy (No, Yes), initial tumor size (0-3, 4-7, > 8), initial
number of involved nodes (<5, 6-15,>16) , and initial tumor grade
(1,11,111). To analyze effect of recurrence on survival of breast
cancer patients, time was considered from the first recurrence to

death. We had discarded Information about treatments and other
factors recorded after the first recurrence. All statistical analyses
were carried out using R version 3.5.1.

Statistical Analysis

Kaplan-Meier estimator have been used to derive the survival
curve for each variable to get survival probability with respect to
time, while cumulative curves used to estimate hazard probability
of each factor and log rank tests showed statistical significance
factors for survival after recurrence [32,33]. Censored event was
women still alive at the end of seven years or have died due to
other reasons except breast cancer. To evaluate which factors have
statically significant effect on survival of breast cancer women
after recurrence, survival and cumulative curves have been used
[34]. As at the end of follow-up some women were still alive or
died due to any other reason, this event marked as right censoring.
Multivariate analysis showed combine effects of understudy factors
in seven years survival after recurrence, Survival after recurrence
depends upon prognostic factors, multivariate hazard ratios were
determined, ninety five percent confidence intervals, and P-values
were calculated for hazard ratios of each variable.

Results

Different factors were considered to study progression of breast
cancer, distribution of prognosis factors was as follows: age at
diagnosis (< 45 (36.1%), 46-55 (58.7%), > 56 (5.3%)), age at
recurrence (< 45 (30.0%), 46-55 (61.9%), > 56 (8.2%)), survival
time after recurrence (0-2.99 (49.3%), 3-5.99 (45.8%), > 6 (4.9%)),
Family history of breast cancer ( No (38.6%), Yes (61.4%)), initial
menopause status (Pre-menopause (43.3%), post- menopause
(56.7%)), estrogen receptor (Negative (54.1%), Positive (45.9%)),
progesterone receptor (Negative (35.4%), Positive (64.6%)), Her2.
neu (Negative (47.9%), Positive (52.9%), initial chemotherapy and
radiotherapy (No (63.6%), Yes(36.4%) & No (12.6%), Yes (87.4%)),
initial tumor size (0-3 (63.4%), 4-7 (35.4%), > 8 (1.2%)), initial
lymph nodes involved (< 5 (69.3%), 6-15 (25.9%), > 16 (4.9%))
and initial tumor grade (1 (20.1%), 11 (36.6%) , 111 (43.3%).

447 women who were diagnosed breast cancer have been died after
recurrence in seven years. Age at diagnosis ranged from 18 to 59
and 253 (56.6 %) were lied in age group 46-55. 62..2% women
belonged 46 to 55 years of age at recurrence. 78.5 % were died
due to breast cancer within 3 years after recurrence . Furthermore
68.0 % had family history of breast cancer, and 58.8 % were post-
menopausal women. The molecular subtype distribution of death
patients were estrogen receptor positive 263 (59.3 %), progesterone
receptor negative 298 (66.7 %) and Her2.neu positive 293 (65.5
%). 144 (32.2%) while 416 (93.1%) received radiotherapy before
recurrence and had died due to breast cancer. Mostly patients who
were died due to breast cancer had larger tumor size, greater number
of involved lymph nodes and higher grade of tumor.

Univariate Analysis

Univariate analysis showed age at diagnosis <45 and age at recurrence
<45 less survival time after recurrence of breast cancer. There was
higher rate of mortality for post-menopausal women than pre-
menopausal (HR: 1.07, (95%CI: 0.89; 1.29), P=0.479) [35]. Women
who had family history of breast cancer have higher hazard ratio than
those who did not have (HR: 1.51, (95%CI: 1.23; 1.84), P=<0.001).
Estrogen receptor positive (HR:1.67,(95%CI: 1.38;2.02),P=<0.001),
progesterone receptor negative (HR:0.17, (95%CI: 0.14;0.21),P=
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<0.001) and HER2.neu positive (HR:2.37,(95%CI: 1.94;2.91),
P= <0.001) had effected survival after recurrence a lot. Women
underwent to Initial chemotherapy had lower rate of mortality (HR:
0.74, (95% CI: 0.60; 0.90), P=0.00248) while radiotherapy had no
effect on mortality after recurrence (HR: 2.43 (95%CI: (1.69; 3.50),
P=<0.001). Tumor sizes greater than (4-7 cm) had poor prognosis
to those with tumor sizes (0-3 cm), (HR: 2.61 (95%CI: (2.16; 3.16),
P=<0.001), the worst prognosis was for tumor size > 8 (HR: 4.73
(95% CI: (2.57; 8.70), P=<0. 001). Additionally, the risk of death
in women were diagnosed breast cancer as a primary disease who
had less than two involved nodes was higher in comparison women
with <5 initial lymph nodes involved (6-15, (HR: 3.41. 95%CI:
(2.80; 4.16), P=<0.001) & (=16, (HR: 7.08, 95%CI: 5.13;9.79),
P=<0.001). Deaths due to breast cancer were higher for women had
tumor grade 11 and 111 as compared to grade 1 (HR=6.98 (95%CI:

Yes 144 (32.2%) ‘ 230 (39.6%) ‘ 374 (36.4%)
Initial Radiotheraphy

No 31 (6.9%) 99 (17.0%) 130 (12.6%)
Yes 416 (93.1%) 482 (83.0%) 898 (87.4%)

Initial Tumor Size (cm)

3.85; 12.67) & 28.32 (95%CI: 15.83; 50.65), P<0.001).

Table 1: Characteristics of Breast Cancer Patients (n=1028)

0-3 206 (46.1%) 446 (76.8%) 652 (63.4%)
4-7 230 (51.5%) 134 (23.1%) 364 (35.4%)
>8 11 (2.5%) 1 (0.2%) 12 (1.2%)
Initial Nodes Involved (n)

<5 216 (48.3%) 496 (85.4%) 712 (69.3%)
6-15 185 (41.4%) 81 (13.9%) 266 (25.9%)
>16 46 (10.3%) 4 (0.7%) 50 (4.9%)

Initial Tumor Grade

Death
(n=447)

Alive/Death

other than Breast

Total
(n=1028)

1 12 (2.7%) 195 (33.6%) 207 (20.1%)
11 121 27.1%) | 255 (43.9%) 376 (36.6%)
111 314 (70.2%) 131 (22.5%) 445 (43.3%)

Cancer (n=581)

Age at Diagnosis (Years)

Table 2: Factors to predict mortality due to breast cancer

<45 180 (40.3%) 191 (32.9%) 371 (36.1%) Factor Univariate Analysis Multivariate Analysis
46-55 253 (56.6%) 350 (60.2%) 603 (58.7%) HR 95% CI HR 95% CI p
> 56 14 (3.1%) 40 (6.9%) 54 (5.3%) Value Value
Age at Recurrence (Years) Age at Diagnosis (Years)
<45 143 (32.0%) 165 (28.4%) 308 (30.0%) =45 Wit Wit
46-55 278 (62.2%) 358 (61.6%) 636 (61.9%) 46- 55 0.78 [0.65;0.95] 0.01297 0.76 [0.50;1.15] 0.19527
> 56 26 (5.8%) 58 (10.0%) 84 (8.2%) >56 0.430.25;0.75] 0.00263 1.62 [0.66;3.95] 0.29195
Survival Time after Recurrence (Years) Age at Recurrence (Years)
0-2.99 351 (78.5%) 156 (26.9%) 507 (49.3%) =45 Reference Reference

46-55 0.88 [0.72; 1.08] 0.2111 0.78 [0.52; 1.16] 0.1221
3-5.99 93 (20.8%) 378 (65.1%) 471 (45.8%)

>55 0.53[0.35; 0.81] 0.0032 0.48 [[0.23;0.98] 0.0432
>6 3 (0.7%) 47 (8.1%) 50 (4.9%) —

Initial Menopause Status
Breast Cancer Family History

Pre- Reference Reference
No 143 (32.0%) 254 (43.7%) 397 (38.6%) Menopause
Yes 304 (68.0%) 327 (56.3%) 631 (61.4%) Menopause | 1.07 [0.89; 1.29] 0.479 1.44 [1.01;2.05] 0.04421
Initial Menopause Status Family History
Pre-Menopause | 184 (41.2%) 261 (44.9%) 445 (43.3%) No Reference Reference
Post- 263 (58.8%) 320 (55.1%) 583 (56.7%) Yes 1.51 [1.23;1.84] <0.001 0.97 [0.78;1.20] 0.75882
Menopause Estrogen receptor
Estrogen receptor (ER) Negative Reference Reference
Negative 182 (40.7%) 374 (64.4%) 556 (54.1%) Positive 1.67 [1.38;2.02] <0.001 1.09 [0.89; 1.34] 0.39540
Positive 265 (59.3%) 207 (35.6%) 472 (45.9%) Progesterone receptor
Progesterone receptor (PR) Negative Reference Reference
Negative 298 (66.7%) 66 (11.4%) 364 (35.4%) Positive 0.17 [0.14; 0.21] <0.001 0.36 [0.29; 0.46] <0.001
Positive 149 (33.3%) 515 (88.6%) 664 (64.6%) Her2.neu
Her2.neu Negative Reference Reference
Negative 154 (345%) 330 (568%) 484 (471%) Positive 2.37 [194, 291] <0.001 1.98 [158, 247] <0.001
Positive 293 (65.5%) | 251 (43.2%) 544 (52.9%) i lehonoilierary
- No Reference Reference
Chemotheraphy Yes 0.74 [0.60; 0.90] 0.00248 0.75[0.60; 0.93] 0.00745
No 303 (67.8%) 351 (60.4%) 654 (63.6%) Initial Radiotherapy
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Multivariate Analysis

To identify significant prognostic factors, a multivariate Cox
regression analysis was conducted assuming a proportional hazard
rate (13). The considered death due to breast cancer after recurrence
statistically significant factors were : age at diagnosis > 56, post-
menopause, estrogen receptor positive, progesterone receptor
negative, Her2.neu positive, no chemotherapy , tumor size > 6,
lymph nodes > 8 and high grade of tumor (11&111). Our multivariate
model showed two strongest predictors of breast cancer mortality
among women who experienced recurrence after primary treatment
are lymph nodes and grade. Estrogen receptor and Her2.neu positive
while progesterone receptor negative women had more deaths within
7 years after recurrence than women progesterone receptor positive.
(Table 2)

Discussion and Conclusions

The information in our study is relevant for women who have
experienced recurrence after diagnosis breast cancer as a primary
disease and have gone through initial treatment of chemo and/or
radiotherapy or both. Age of patients at diagnosis time was the
most important factor effecting survival. Relationship between
breast cancer death rate and age has been controversial topic for
many researchers [7,35,36]. We divided age into to three classes;
the median age at diagnosis was 47 years while for recurrence it
was 49 years which are similar to those found in other studies, age
at diagnosis > 56 and recurrence before < 45 years have greater
hazard [32]. Women with early-onset breast cancer are more likely to
experience a recurrence and once they do, are more likely to succumb
to their disease [8]. Analysis depicted, after recurrence age group <
45 years old women have high risk for death than age groups 46-56
& >56. Our results are consistent with early age of onset being a risk
factor for local recurrence [14,32]. Other important factors included
tumor 4-7 size, lymph nodes > 6. Estrogen and progesterone status
were classified according to the examination of the primary tumor
results, our study has emphasized prognostic factors at the time of
diagnosis. It is not clear which factors contributed to the relatively
poor prognosis in young women [36]. In one study, average survival
time after recurrence occurred within 3 years, poor prognosis was

> 6 (4.9%) years survival rate after recurrence.

In the univariate analysis, prognosis was worst in women who
recurred after receiving chemo and radiotherapy and had family
history of breast cancer; however family history was not significant in
multivariate model [37]. We did not include information of treatment
after recurrence, as many studies reported that chemotherapy after
recurrence was effective to increase survival time. Progesterone
receptor negative and estrogen receptor positive high grade tumors
have increased rate of mortality, our results supported this statement
[38]. Her2.neu positive have greater hazard of mortality for breast
cancer women [39]. Post-menopausal women have estrogen receptor
and HER2.neu positive with progesterone receptor negative not gone
through chemotherapy had increased risk of deaths after recurrence
within seven years, which justify previous published results [8,
40-44].

In this research, the number of involved nodes, grater tumor size and
tumor grade 11&111 were important factors to study the probability
of deaths after recurrence in women diagnosed breast cancer. It is
highly recommended to add hormone therapy and trastuzumab in
systematic treatment to get in depth analysis. Our research finding
has opened new avenues for clinicians to study breast cancer
progression in Pakistan.
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