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Abstract

Introduction: Currently breast (BC) cancer is a serious medical problem in all countries of the world. Survival
depends on many factors. The present study focused on 5-year survival and its related factors in patients with BC in
Iran. Material and methods. The present analytical retrospective study was performed (from March 2010 until March
2015) on patients with BC followed for at least 6 months. The main variables assessed were tumor size, grade of lymph
node involvement, metastasis, stage, history, human epidermal growth factor receptor expression, and tumor origin.
Analysis of survival was accomplished using the Kaplan- Meier method. Results: Some 351 (80.2%) of the total of
438 individuals had unilateral and 87(19.8%) had bilateral cancer, 28 (35.6%) of the latter being synchronous and
56(64.4%) metachronous. Mean duration of follow-up was 47.44+28.19 months, during which 61 (17.3%) patients
with unilateral and 18 with bilateral cancer eventually died. The 5-year survival rate in patients with unilateral BC was
significantly higher than those with bilateral BC (Log-rank Test chi2=3.11, p=0.032). In addition, with metachronous
cases, the survival rate was 64.2% in comparison with 51.6% for synchronous BCs. Survival rate was significantly
(p value =0.038) higher with metachronous than with synchronous cancers (Log-rank Test chi2=3.54, p=0.038). The
highest survival rate was reported for BCs originating from lobule tissue and the lowest rate examples of interstitial
tissue origin (Log-rank Test chi2=11.54, p=0.0001). Patients with earl stage lesions (M1) survived longer than with
other stages (Log-rank Test chi2= 9.55, p=0.001). Conclusion: In this study, most women with BC had a positive
family history and were married. The 5-year survival rate was lower with advanced stages of cancer. According to our
findings, survival rates might improve if patients undergo screening and diagnosis is made at an early stage of the disease.
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the statistics announced by National Institute of Health
in 2005, the expenses of BC were about 209.9 billion
Dollars (Brown et al., 2001). In cases that BC leads to
death of'the patients, duration of survival depends on many
factors such as tumor diameter, lymph node metastasis
(LNM) and its stage (Dong et al., 2014). Predicting the

Introduction

Currently, cancer is a serious and prevalent problem
that all of the countries of the world are faced with. In
2008, 12.7 million cancer cases and 7.6 million cases of
death due to cancer were reported from around the world

(Jemal et al., 2011). The epidemiologic pattern of cancer
varies in different countries and 60% of all cancers are
detected in developing countries such as African and
Asian countries (Vakili et al., 2014). Prevalence of various
types of cancer is different between men and women
(Dorak and Karpuzoglu, 2012). Unlike the past decade
in which cervical cancer was the most common cancer
among women, currently, the most prevalent one is breast
cancer (BC); 23% of all new cases of cancer and 14% of
deaths due to cancer belong to BC (Jemal et al., 2011).
BC in women affects their quality of life intensely and
inflicts a great deal of mental and financial burden on the
patient, the patient’s relatives and the society. Based on

survival of patients after being diagnosed with BC and
evaluating the correlation of various factors with its
duration has been the subject of many studies in the field
of epidemiology. Numerous pathologic indices such as
stage of tumor, involvement of lymph nodes, and tumor
receptor have been identified and confirmed as markers of
cancer prognosis in BC (Balabram et al., 2013; Nishimura
etal., 2013). However, since the epidemiologic pattern of
cancer varies in different countries (Vakili et al., 2014) and
the correlation between these prognostic markers and rate
of survival after BC diagnosis has not been evaluated in
Iran, the present study has assessed the 5-year survival
rate and its related factors in patients with BC presenting
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to Rasoul e Akram Hospital, Tehran, Iran, from March
2010 until March 2015 .

Materials and Methods

Design

The present analytical retrospective study was
performed in Iran University of Medical sciences, Tehran,
Iran.

Patients

All the patients with BC who visited Rasoul e Akram
Hospital, affiliated with Iran University of Medical
Sciences, over a 5-year period from March 2010 until
March 2015 for undergoing surgery to remove the tumor
were studied. To diagnose metastasis in patients, either
of biochemical methods, ultrasound, or increase in blood
markers was used. The final diagnosis of metastasis was
done by an oncologist.

Data gathering

Demographic and clinical data of the patients were
gathered from the archiving unit of the hospital and
pathologic data were obtained from the pathology
laboratory of the hospital. Data regarding the follow-up
of patients has been recorded in their profile.

Eligibility criteria and follow-up

For inclusion in the study, the patients were followed
for at least 6 months. The follow-up of patients was
continued until the end of the study period or until the
patient died.

In patients with bilateral BC, if the time interval
between diagnosis of cancer in the initially healthy
breast was 6 months or less after the affected breast, the
cancer was defined as a synchronous bilateral BC and
diagnosis more than 6 months after the other was defined
as metachronous bilateral BC.

The main variables in 5-year survival assay consist
of tumor size, grade of lymph node involvement (N1, N2
or N3), presence of metastasis, stage of cancer, age of
being affected with cancer, history of BC in first degree
relatives, human receptor of epidermal growth factor
(HER2) and tumor origin tissue consist of Invasive ductal

carcinoma (IDC), Ductal carcinoma in situ (DCIS) and
Invasive lobular carcinoma (ILC), and covariates consist
of age of the patient at the time of surgery, family history
and marital status. Finally, the survival duration of the
patients was recorded.

The final status of the patient regarding survival or
metastasis occurrence was gathered via phone calls.
Patients who had an undetermined situation in follow-
up were excluded from the study. The main variables
and covariates in survival of patients with unilateral and
bilateral cancers were compared.

Statistical Analysis

Survival rate in the studied population has been
calculated by dividing the number of individuals who
survived after 5 years of follow-up to the total number of
the patients. To draw the survival rate curve, the Kaplan-
Meier method was applied. To compare variables between
the 2 groups, after normality test (Kolmogorov-Smirnov)
parametric T test or non-parametric Mann-Whitney test
were used for quantitative variables (shown as mean+SD)
and chi square test was used for comparing qualitative
variables. Kaplan-Meier test was applied to draw the
survival curve, and log-rank test was used for determining
the difference between survival curves by eliminating
patients whose statuses were undetermined. P-values
less than 0.05 were considered statistically significant.
Statistical analyses were performed by SPPS software
version 22.

Results

By reviewing medical profiles of the patients from
March 2010 until March 2015, a total of 438 BC patients
admitted to Rasoul e Akram Hospital whose profiles were
available for follow-up, were included in the study. 351
(80.2%) of the total 438 individuals had unilateral cancer
and 87 (19.8%) were affected with bilateral cancer. Mean
duration of follow-up was 47.44+28.19 months (from 6
months to 92 months). The average age of the patients at
the time of diagnosis was reported as 46.88 +19.2 years
among those with unilateral cancer and 47.20+20.1 years
in those with bilateral cancer. 104 (29.6%) of the patients
with unilateral cancer were positive and 35.6% of bilateral

Survival Functions

1.0— group

T — - unillateral

Ly — —— iBilateral
—+—unilaterali-censored

bilateral-cenzored

[ R=p

06—

Cum Survival

04—
Curve:A

02—

00—

T T T T
0.00 20.0C £0.00 60.00

Time(month)

4o Bilaterality
—metachronus

A

0.8

Cum Survival

Curve:B

T T T
oo 20.00 40.00 50.00

Time (month)

Figure 1. A) The curve comparing survival in the 2 groups of patients with unilateral breast cancer and patients with
bilateral breast cancer B) The curve comparing survival in the 2 groups of patients with bilateral synchronous and

bilateral metachronous breast cancer
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Table 1. Demographic Variables of the Patients in the 2
Groups
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Table 2. Clinical and Pathologic States of the Patients in
the 3 Groups

Variable Unilateral Bilateral P-
cancer cancer value

Number n(%) 351 (80.2%) 87 (19.8)

Age (mean+sd) (46.88+19.2) (47.20+20.1) 0.6

Family history n(postive)% 104 (29.6%) 31 (35.6%) 0.77

Married n%(yes) 289 (82.3%) 76 (87.3%)  0.098

cases were positive regarding family history of cancer
(Tablel).

Most of the tumors were diagnosed in M2 stage
(spread of cancer from one part of the body to another) (p
value =0.001). Diagnosed tumor size was between 2 and
5 cm (p value=0.023). Regarding the rate of lymph node
involvement, N2 was the significantly more prevalent
status reported among the patients (p value =0.027).

IDC was the most prevalent histology of tumor among
patients with unilateral and bilateral cancers (p value =
0.001). The status of HER2 receptor was reported as
unknown in most patients and no significant correlation
was detected between the survival rate of the patients and
HER2 receptor (p value = 0.7).

In patients with metachronous BC, the average time
interval between the first breast being affected and
diagnosis of cancer in the initially healthy breast was
reported as 61.8 months. Clinical and pathologic states
of the patients have been presented in Table 2.

To perform and report the analysis of survival,
Kaplan- Meier method was used. 61 (17.3%) patients with
unilateral cancer and 35(40.2%) patients with bilateral BC
(21 in the metachronous group and 14 in the synchronous
group) had died. 5-year survival rate in patients with
unilateral breast cancer was significantly more than those
with bilateral breast cancer (Figure 1 curve (A), Log-rank
Test chi2=3.11, p=0.032).

In comparison of survival rate in patients with bilateral
BC, the survival rate of patients with metachronous cancer
was reported to be significantly higher than those with
synchronous cancer (p value=0.001)

5-year survival rate in patients with metachronous
bilateral breast cancer was 64.2% while it was 51.6% for

Variable Unilateral Bilateral cancer P
cancer (n%) Synchronous Metachronous value
(n%) (n%)

N 0.027
1 53 (15%) 7 (22.5%) 16 (28%)
2 254 (73%) 21 (68%) 33 (59%)
3 44 (12%) 3(9.5%) 8 (13%)

M 0.001
1 92 (26%) 8 (25%) 10 (18%)
2 206 (59%) 19 (62%) 37 (66%)
3 53 (15%) 4 (13%) 9 (16%)

T 0.023
<2cm 119 (34%) 7 (22%) 17 (30%)
2-5cm 189 (54%) 22 (71%) 29 (52%)
>5cm 43 (12%) 2 (7%) 10 (18%)

HER-2 0.7
Negative 75 (21%) 3 (18%) 13 (23%)
Positive 98 (28%) 2 (11%) 15 (27%)
Unknown 178 (51%) 12 (71%) 28 (50%)

Histology 0.001
DCIS 68 (19%) 7 (22%) 12 (22%)
IDC 227 (65%) 23 (74%) 41 (73%)
ILC 56 (16%) 1 (4%) 3 (5%)

HER2, human epidermal growth factor receptor 2; IDC, Invasive
ductal carcinoma; DCIS, ductal carcinoma in situ ; ILC, Invasive
lobular carcinoma; T, size of the original Tumour ue; N, lymph Nodes
that are involved, M, Metastasis (spread of cancer from one part of the
body to another).

those with synchronous BC, which indicates that survival
was significantly higher (p value =0.022) in metachronous
type compared to synchronous type (Log-rank Test
chi2=3.54, p=0.038; Figure 1 curve (B)).

5-year survival rate in patients with BC significantly
correlated with the type of breast tissue that the tumor had
originated from. The highest survival rate was reported in
patients whose lobule tissue of the breast was involved;
on the other hand, the lowest survival rate has been
reported among patients with involvement of interstitial
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Figure 2: A) The curve comparing survival rate in patients with breast cancer based on type of breast tissue involved.
B) The curve comparing survival rate in patients with breast cancer based on the stage of disease tissue involvement.
C) The curve comparing survival rate in patients with breast cancer based on tumor size. D) The curve comparing
survival rate in patients with breast cancer based on lymph node involvement rate.
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tissue (connective and adipose tissues). (Figure 2, curve
A; Log-rank Test chi2=9.55, p=0.0001).

S-year survival rate was reported to be significantly
higher in patients that were diagnosed in the initial stage of
tissue involvement (M 1) compared to M2 and M3 stages
(Figure 2, curve B; Log-rank Test chi2=11.54, p=0.001).

This study also showed a significant correlation
between tumor size and survival of the patients after
5 years and as can be seen in curve C of Figure 2, the
highest survival rate has been reported in BC patients
with a tumor size less than 2 cm and the lowest survival
rate was associated with sizes over 5 cm. In this study,
the correlation of 5-year survival rate in patients with
BC with degree of lymph node involvement was also
evaluated and the rate of 5-year survival was significantly
higher in patients whose lymph node involvement rate
was diagnosed to be in N1 stage compared to patients
whose lymph node involvement was diagnosed to be in
N2 and N3 stages. Survival curve of the patients based on
lymph node involvement is shown in curve D of Figure 2
(Log-rank Test chi2= 8.87, p=0.027).

Discussion

In individuals with BC, there are factors that affect
the survival rate of the patients after being diagnosed
with cancer. Therefore, evaluating these factors has
special importance for improving their quality of life and
enhancing the effectiveness of treatment. The correlation
of various factors with rate of survival after BC diagnosis
has been evaluated and shown in different studies. For
instance, Roder et al., (2012) showed that tumor size, stage
of tumor, involvement of lymph nodes, estrogen receptor
(ER) status, vascular status and being diffused correlate
with survival rate after being diagnosed with BC. Dong
et al., (2014) added menopausal status, and metastasis
to armpit lymph nodes and the adjacent region to the
factors correlating with survival after BC development
(Dong et al., 2014). The results of Vaz-Luis study in
2012 showed that hormone receptors (HR) are among the
factors correlating with survival rate after developing BC
(Vaz-Luis et al. 2012). The pattern of hormone receptors
is also one of the factors related to mortality following
BC and in individuals with HR+/HER2+ and HR-/
HER2+ patterns, the risk of death is significantly higher
(Alvarez-Bafiuelos et al., 2016). In our study, contrary
to the study by Alvarez-Baiiuelos et al. no significant
correlation was reported between HER2 receptors and rate
of survival. There is controversy regarding the correlation
of age with survival after being affected with BC and
there are contradicting results. Some studies consider
aging as a factor that leads to an increase in mortality
after being affected with BC (Schonberg et al., 2010);
yet, others dismiss this claim (Alvarez-Bafiuelos et al.,
2016). Although family history is among the definite risk
factors of developing BC, its correlation with survival
rate after being affected with BC is not confirmed and
is a matter of debate. Some studies assume presence or
absence of a family history irrelevant (Malone et al.,
2011) and other studies believe it is relevant (Chang et
al., 2009) to survival rate after being affected with BC.
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Auxiliary treatment such as chemotherapy (Goelet al.,
2010 ; Hortobagyi, 2012) and hormone therapy (Group
2005; Sestak et al., 2013) are among factors improving
survival rate after development of BC. In our study,
in addition to evaluating the correlation of tumor size,
staging, and metastasis to lymph nodes, the correlation
of the BC being unilateral or bilateral with 5-year
survival rate was evaluated for the first time, which can
be considered as a significant point regarding this study.
The results of our study showed that if the time interval
between cancer development in affected and initially non-
affected breasts are more than 6 months (metachronous),
S-year survival rate is significantly higher than the state
in which the time interval between affected and initially
non-affected breasts developing cancer being 6 months
or less (synchronous). The probable explanation for this
result can be that in the synchronous state, the individual
bears 2 cancerous breasts for a longer time and therefore,
the disease is more severe, there are more complications,
and consequently, mortality rate will be higher. Our study
showed that survival rate in patients with unilateral BC
is significantly higher than the survival rate in patients
with bilateral cancer. This difference in survival rate can
be due to the higher rate of involvement and therefore,
more need for treatment. The results of this study clearly
showed that the number of survived patients whose cancer
originated from lobule tissue (milk producing glands) has
been significantly higher; while survival rate was reported
to be much lower in patients whose tumor origin was the
interstitial tissue (connective and adipose tissues) and
the results of the study by Schnitt et al., (1986) also is
consistent with our results.

The results of our study regarding evaluation of tumor
size, staging, and metastasis to lymph nodes showed that
patients whose tumor size was less than 2 cm, the tumor
was in a lower stage and had less metastasis to lymph
nodes, had a higher rate of 5-year survival compared to
other patients, which is consistent with the findings of
a study by Alvarez-Baiiuelos et al., (2016) performed.
As this research team expressed, the increase in survival
rate of these cases depends on early determination of a
proper treatment strategy which increases effectiveness
of treatment. It is obvious that delay between suspicion to
cancer development and final diagnosis can affect clinical
outcomes including mortality (Bright et al., 2011; Gagliato
et al., 2014). Since the sooner the diagnosis is made, the
lower the size, stage, and metastasis of tumor are, 5-year
survival rate after diagnosis will be higher, which can be
a logical explanation for the findings of our study.
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