Advances in Bioresearch

Adv. Biores., Vol 8 (2) March 2017: 100-108 ghhan[eg
©2017 Society of Education, India ,

Print ISSN 0976-4585; Online ISSN 2277-1573 m

Journal’s URL:http://www.soeagra.com/abr.html

CODEN: ABRDC3 %1’01’25231'[])

DOI: 10.15515/abr.0976-4585.8.2.100108

ORIGINAL ARTICLE

Breast Cancer in Iran, from Epidemiology, Clinicopathological
and Biomarker Feature

Nafissi N* **-Khayamzadeh M**- Zeinali Z***- Mohammadi G**- Hosseini M*- Akbari ME **
*Iran University of Medical Sciences, Tehran, Iran
**Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
***International Federation of Medical Students' Associations, [IFMSA
Corresponded author’s email: drakbari.drakbari@yahoo.com

ABSTRACT

Breast cancer is the most prevalent cancer among females in the world. This cancer is a major medical and public health
problem. This study describes the epidemiology, risk factors, clinical staging, clinical pathology, biological markers,
clinical subtypes and survival of breast cancer in Iran. All the data were gathered from cancer registration system of
ministry of health and medical education (MOHME) and also Cancer research Center of Shahid Beheshti Medical
University of Iran (CRC- SBMU). Some data was also added from other published Iranian articles to increase the accuracy
of incidence, prevalence, burden of the disease, risk factors, clinical staging, clinical pathology, biological markers,
clinical subtypes and survival rate of breast cancer in the last decade and compare the epidemiological data with other
part of the world. Breast cancer is the most common cancer in Iran overall. ASR of breast cancer is 33.21 in
100.000according to latest national databases. The mortality rate of breast cancer has not changed in the past 30 years
in Iran. ASR for mortality is 14.2 in 100.000 and the mean age is 49.84 years. The most common cancer in Iran is invasive
ductal carcinoma. In our last review 65.5-70.5% of cases are in the early stages (2/3) and less than 30% are in the
advanced stages. Five-year overall survival rate is estimated to be 72% in women and 60% in men. This survival rate is
significantly affected by the stage and number of positive [ymph nodes. Our study shows that cancer prevalence is multi-
dimension and needs multi-center involvement including the governmental authorities, clinicians and scientist.
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INTRODUCTION

Breast cancer is the most common diagnosed cancer among women in the world. According to
GLOBOCAN report about 1.38 million new cases were diagnosed in 2008 .and it was 1.67 million in 2012
[1]. It means 23% of all female cancers include breast cancer [2].

Among females worldwide the most common cancer sites were either breast or cervical cancer, with the
exception of China (lung), South Korea (thyroid), Mongolia and Vietnam (liver) [3].

Female breast cancer incidence rates varied internationally by more than 13-fold in 2008 between
different countries, ranging from 8.0 cases per 100,000 in Mongolia and Bhutan to 109.4 per 100,000 in
Belgium, the highest age-standardized incidence rates are observed in North America, Northern Europe
and the lowest rates in Asia and Africa [3, 4].

The incidence of breast cancer has increased by 3.1% annually in the world, between years 1980 and
2010 [5]. An estimated 1 in 8 women in the United States will develop this disease in their life [4, 6].

The rate is very high in east Europe by 93.1 per 100,000 and 89.7 per 100,000in west Europe according
to GLOBOCAN report (Tab 1) [2].
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Table 1: Difference of ASR for incidence according to GLOBOCAN 2014 result & national data base [1,7]

ASR for Incidence IRAN IRAN EMRO | European | Australia Canada USA
National GLOBO Union New Zealand
Data base CAN

2012 33.21 28.1 41.9 82.1 85.8 79.8 92.9

The incidence of breast cancer by age and geographic distribution in the world shows that in developing
countries the incidence of breast cancer is 23% in young adults (15- 49yr) versus 10% in developed
countries and in menopause female ( > 50 yr) the incidence is 28% in developing countries versus 39% in
developed countries [8]. [t means in developed countries the most cancer females are old age.

According to GLOBOCAN database 2014 the incidence, mortality and prevalence of breast cancer in Iran
was compared with database of the world and there was no significant difference between their
percentages (Tab 2) [1].

Table 2: Difference of incidence, mortality and 5 years. prevalence between Iran and globe [1].

Breast | Number | Incidence | ASR(W) | Number | Mortality | ASR(W) | Number 5 year Prop

Cancer % % Prevalence %

world | 1676633 | 25.2 43.3 521817 14.7 129 6255391 36.4 240.8
Iran | 9795 24.5 28.1 3304 14.2 9.9 34105 37.7 118.1

According to national developing database the cumulative probability of breast cancer incidence for
individuals aged 15-79 years in Iran was increased in the last 30 years.: in 1980, 1.4 (0.9-2.9); in 1990,
1.8 (1.1-2.8); in 2000, 2.1 (1.9-2.4) and in 2010, 2.2 (1.8-2.7) [8]. As in figure 1 illustrates incidence rate
of breast cancer rose from 2005-2008 in Iran.

Based on the Iranian Cancer Registry Report in 2008, the total number of women diagnosed with breast
cancer was 8,616 cases with Age Standardized incidence Rate (ASR) of 33.21 per 100,000 female
populations [7]. Table 3 shows age-specific incidence of breast cancer in Iran in 2005-2006 from national
cancer registry system.

Table 3: Age-specific incidence rate of breast cancer in Iran in 2005-2006 (n = 5981) [9]

Incidence rate

Age groups (years)
1519
20-24
25-1%
30-34
3539
40-4
4545
50-54
55-59
60564
6569
70-74
75-79
80-84
298
Crude rate
Age specific rate (weighted)

002
078
581
14.74 5
40

1314
4790
7403
7431

69.28
6909
4858
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2209
1744

13.16

20 Female

B Male

0 L

Y

O
»

o £ & B
957 O
SR M P

Figure 1: Trend of ASR of breast cancer from 2005 to 2009 in Iran

Prevalence of breast cancer is increased by 3.1% per year in the world [5]. The 5 years prevalence of
breast cancer means the estimated number and proportion of peoples alive with breast cancer in
previous 5 years that was 6,255,391 in the world and 34,175 in Iran [1].

According to data pool from cancer research center of Iran the 5 years prevalence of breast cancer is
28,750.

The mean age of breast cancer in Iran is 5 years earlier in Iranian women in comparison to developed
countries according to Akbari et al study (Tab 4). According to national data base more than half of
breast cancer cases (%57.6) are less than 50 years [10,11].
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Table 4: Age distribution of the breast cancer patients [7, 10] Age of diagnosis (years)

Age group Count percent
<30 39 %6.4
30-34 42 % 6.9
35-39 89 % 14.5
40-44 114 18.6%
45-49 125 20.4%
50-54 83 13.5%
55-59 59 9.6%
60-64 23 3.8%
65-69 22 3.6%
70-74 17 2.8%

Breast cancer is the second leading cause of cancer death in developed countries 15.4% after lung cancer
and in Iran it is the fifth leading cause of cancer death like overall part of the world and itis 14.2% [1, 11,
12].

The global total number of deaths from breast cancer has increased from 250 000 (95% CI: 239 000-296
000) in 1980 to 425 000 (359000- 453000) in 2010—an annual rate of increase of 1.8% [5].

From 1980 to 2010, deaths in reproductive-aged women from breast cancer increased 1.8% per year. The
proportion of breast and cervical cancer deaths in women younger than 50 years varies from 0.13 in
central Europe to 0.37 in the Middle East [5].

The cumulative probability of breast cancer death for individuals aged 15-79 years in the last 30 years. In
Iran is illustrated in table 5 [5].

Table 5: The cumulative probability of breast cancer death in Iran

Years Death Rate Confidence Interval
1980 0.6 (0.3-1.1)
1990 0.7 (0.4-1.1)
2000 0.7 (0.7-0.8)
2010 0.7 (0.5-0.8)

It means the mortality rate isn’t change a lot in last 30 years and this rate in Iran is similar to developed
countries in the world and is less than other countries in our region (EMRO) (Tab 6).

Table 6: Age standardized rate for mortality according to GLOBOCAN 2014 REPORT [1]

ASR For Iran EMRO European Australia Canada USA
Mortality Union
New Zealand
2012 14.2 18.6 15.4 14.5 13.9 14.9
MATERIAL AND METHOD

There are many published data about breast cancer status in Iran in Cancer research center (CRC), SBMU.
These data cover epidemiological, clinical, pathological, radiological, economical, geographical
distribution, ethnicity and efficacy/beneficial of diagnostic and therapeutic intervention about breast
cancer in the Islamic Republic of Iran.

We decided to collect and organize these data to introduce the real status of breast cancer in Iran.

The main source of data was based on cancer registry department of health ministry and the other data
that was extracted from published articles and data provided in CRC, SBMU.

There were some published data from other institutes in Iran, which we have yet to compare and compile
with our data.

We tried to compare the different status of this disease in Iran with other parts of the world, using the
international data from IARC, GLOBOCAN, APC and other sources.

RESULTS

Age & Gender

Mean age of breast cancer diagnosis in Iran, according to different published articles is reported between
47.95-54.6 years, and it is 49.84 years according to National data base [11]. Half of patients were 48
years old and younger. The most common age group of patients was 41- 49 years (34.5%) [10,11, 13-17].
The rate of breast cancer in men was reported 2.8%, which is much higher than the other parts of the
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world [18].

Risk & protective factors

The most common risk factors of breast cancer in Iran are similar to other studies, but some protective
factors are bolded: young age at the first full term pregnancy and multiparty are protective against
cancer, the best results were found with 1-3 parity [12, 16, 19, 20].

In two studies the role of long term breast feeding between 18-24 months per child had significant
protective effects.

Effects were seen in cases with breast-feeding duration not less than 18 months, with best results being
achieved with 24 months per child. In one study that was done in Cancer Research Center,70% of cases
with breast cancer and 86% of controls have ever breastfed, and 29.5% of cases and 14% of controls had
never breastfed).

It means in comparison of case and control groups breast cancer patients had less breast feeding time
and less breast fed to their children [Fig 2] [12, 20].
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Fig.2:Trend of breastfeeding in the case and control group(12)

According to WHO report: Breast feeding, moderate or vigorous physical activity and maintaining a
healthy body weight are all associated with a lower risk of breast cancer [3].

Tobacco consumption and fatty diet and being overweight, increased the risk of breast cancer (p = 0.02
and 0.04, respectively). Increased body mass index as risk factor was calculated in one study and show
significant difference: Mean BMI (SD) in cases was 27.9 (3.9) and in control group was 26.3 (4.3)
(p=0.004) [17].

Use of hormones (estrogen, progesterone) as contraceptive did not increase the risk of disease [12, 17,
19, 20].

Positive family history for breast cancer was 22.8% in cases and 16.9% in the community portion of
controls, which shows that it is significant difference in cases and the community portion of controls [12,
19, 20].

Pathologic feature

Statistical analysis of 5 studies show: Invasive ductal carcinoma with 89.5-93% is the most frequent
cancer and invasive lobular carcinoma as second one is 2.8-5.9%. Frequency of In-situ carcinoma is 1.2-
3.2% and other types of cancer are less than 7%. Table 7 shows these percentages [9, 11, 14, 21, 22].

Table 7 : The analysis of data pool of 2224 cases of Cancer Research Center

PATHOLOGY PERCENT
DCIS 4.0

IDC 79.3

IDC+DCIS 1

ILC 9.1

MIXED IDC+ILC 2.9

IDC+PAGET 0.4

PAGET 0.3

OTHER 0.4

Clinical staging

The clinical stages of the tumor, in a 20-years period study from 1985 to 2005, shows that the situation
has improved in that the tumor has been down staged both in tumor size and number of lymph nodes
positive [14]. The published data (table 7) show that, in a ten year study (1985-1995) early stage cancer
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was 30%. In the 2001-2005 it was improved to 65% [9]. Several studies have been conducted from 2006-
2011, in Iran, on breast cancers. These studies included more than 1606 patients in which 65.5% with
early breast cancer and 34.5% with advanced cancer [22, 23]. The information from data pool of Cancer
Research Center which include 1812 cases, early breast cancer is 70.5% and advanced cancer is 29.5%
from 2007-2013 .

Comparing the 2001-2005 report with 65.5% early stage cancer finding , not much change have been
observed in 2005-2011. One would expect much more improvement in the staging since medical practice
has improved in the past decade. This should be good sign for implementation of health responsibility
system in Iran [7, 10, 13, 14, 2-24]

Table 8: Clinical Staging of breast cancer in Iran in 5 published articles & data pool of CRC during 1985-

2013
Stage | 1985-1995 1996 -2000 2001- 2005 2006-2011 2007-2013
N=903 N=778 N=1265 N=1250 N=1812
0 9 1% 2 0.4% 43 6.6% 17 1.36% 10 0.6%
1 18 2% 21 3.8% 53 8.2% 194 15.52% 234 12.8%
2 244 | 27% 392 | 71.1% | 326 50.2% | 634 50.74% | 1034 57.1%
3 632 | 69.6% 136 | 24.7% | 220 35% | 309 24.72% | 511 28.2%
4 - - - - - - 54 4.34% 23 1.26%
B oss005
80 B 1996-2000
B 2001-2005
60 B 2006-2013
40
20 7 S
0 L —.‘L —‘!T ] ) e -~
0 1 2 3 4

Figure 3: Trend clinical stage of diagnosed breast cancer from 1985 to 2013

There were no significant difference in proportion of patients diagnosed in stage 0 and 1 between the
first and last time periods from 1985-1995 and 2007-2013 (p=0.24 &0.1), respectively but the
proportion of patients in stages 2 & 3 were different significantly (p<0.001 &<0.001) so the patients were
diagnosed in earlier stages in the recent years (Tab 8 & Fig 3).

According to our result from data pool of CRC 70.5% of breast cancers were diagnosed in early stages and
29.5% were diagnosed in late stages.

In study from north east of Iran with 797 patients, 48.4% are early breast cancer and 51.6% are
advanced breast cancer, and it is similar to our last result that early cancer was %54.5 and advanced
cancer was %45.5 in CRC [10].

According to the frequency of advanced stage in Iran it seems health system notification for increasing
early detection program has to improve.

Biologic markers:

In addition to some clinic-pathologic characteristics such as tumor size, grade, histological feature and
lymph node status in breast cancer prognosis, some of biological Biomarkers provide information on
disease outcome.

Pathological and biomarker features of breast cancer such as steroids receptors, C-erb (HER2) may play a
key role in evaluating the clinical course, prognosis and planning the type of treatment.

Because of the key role of biomarkers in correct management of disease, the importance of further
investigations and standard evaluation of biomarkers has to be focused on, in different regions of the
country.

Hereby is a brief introduction to biomarkers in Iranian patients:

According to studies in the last 10 years, Estrogen, Progesterone receptor and p53 are available and C-
erb oncogene for last 5 years is available in patient’s data. Only Estrogen receptor is related to age,
meaning that in old patients the degree of ER positivity is increased. This is one of the reasons for better
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prognosis with increase age [18, 22, 25].

There is no significant relation between tumor size and biologic markers in studies, only PR negativity
has showed to be related to more positive lymph nodes. Positive P53 is associated with more metastasis
in one study, without any relation with steroid receptors. In this study overall survival and disease- free
survival had significant difference in metastatic patients with P53 positive and P53 negative groups [18,
25]. Two studies in 2005 and 2009 showed no relationship between Biomarkers and tumor recurrence
has been observed [22, 25]. But in a study that was done by Akbari and colleagues, it has been shown that
in the absence of ER and having Lymphovascular invasion, probability of tumor recurrence is increased,
but not other receptors are associated with the recurrence. It means ER negativity along with the other
proliferative indexes can increase the risk of recurrence [24].

The following table 9 shows the amount of positive receptors in five different studies that have been
reported ,as it is evident ,there is a huge difference in HER2 reports of 14% to71%, which seems to be
difference because of how it is measured and what’s the quality of test.

Table 9 : Percentage of positive biomarkers in 5 published articles& data pool of Cancer research center.

Biomarker Range Percent in 1788 case of CRC
ER 45.5-67% 72.2%

PR 43-65.5% 65%

P53 18.7-35% 36%

HER2 14-71.5% 243%

In the established study of cancer Research Center, this figure was %20.5 for HER2 positivity which was
roughly based on global statistics and it doesn’t have any significant difference with new data pool
analysis of CRC.(11, 13,HYPERLINK \I "page14" 20). Because of the difference of laboratory set up for
assessing Her2 positivity, we checked out the same result at least in two separate laboratories by FISH
test for validation of HER2 result,in this study 30% of results were not comparable to FISH test.

This is important because specific treatment for patients with HER2 -positive is needed.

It seems that national policy should be designed to homogenize the laboratories to evaluate the HER2
receptor, in order to unify the results that are to be obtained in future studies.

Recurrence and Survival

Early stage breast cancer had operation at first and locally advanced cancer had neoadjuvent
chemotherapy then surgery, for first group all cases who were less than 70 years with tumor size more
than one centimeter or lymph node positive take adjuvant chemotherapy and all cases with hormone
receptor positive take hormone therapy, regarding to surgical type, all cases of lymph node positive take
radiotherapy. In a study on overall survival, Disease free survival and recurrence only two factors
correlated with recurrence: absence of two steroid receptor and lymphovascular invasion, tumor size and
lymph node involvement were not affecting the recurrence rates [24].

This means that not only the early detection (no lymph node involvement) and small size of tumor is
important in patients with breast cancer but also the type of bio-marker being involved should be
considered when survival is investigated.

5 years overall survival rate isn’t related to type of surgery [10, 24]. It is estimated %72 in women and
%60 in men. It means survival rates in men is less than global [11].
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Overall survival is significant different by stages, also it has significant relation with number of positive

lymph nodes (Fig 5).
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Figure 5: Survival according to number of a) positive nodes b) stages; data pool of CRC

5-year survival rate of 81-88% and ten-year survival rates 77-81%have been reported. A National study
conducted in 2010 in over 6147 patients has reported 5-year survival rate of 71% (fig 6) [7, 20].
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Figure 6: Overall Survival for Breast Cancer Patients (national data)

According the standardized mortality ratio (SMR), the mortality of 5-years period was 6/74, 10 years
period was 6/55 and 15 years period was 1/26.Total mortality in a population of Iranian women of all
ages, is %0.13-1.9. The 15 years period SMR is similar in breast cancer patients and normal population

[7].

Due to the effectiveness of socio-economic and cultural issues on survival, a dramatic difference was
found in term of the geographical distribution of cancer: The lowest survival rate was in the North West
and the highest survival rate was in the northern part of the South West of the country. This study
showed that high family income, smoking, tumor size and grade, and number of involved nodes were
significantly related to survival rate (Tab 10) [11].

Table 10: Survival Rate of Breast Cancer by Place of Residence

Place of No. (%) One year Two year Three year Four year Five year
residence (Region) Survival Survival (%) | Survival (%) | Survival (%) Survival
(%)
+SE +SE +SE + SE (%) + SE
West South (Upper part) | 728 (11.8%) | 94.4+0.009 | 87.5+0.013 82.9+0.016 78.3 +0.021 76.2+0.025
Central (North part) 625 (10.2%) | 95.2+0.005 | 88.5+0.007 82.8+ 0.009 77.9 £0.012 75.3+0.015
Central (Center part) 359 (5.8%) 94.8+0.007 | 88.3+0.01 82.7+0.013 76.4 +0.016 73.3+0.018
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Middle West 437 (7.1%) 91.9+0.014 | 86.5+0.018 76.3+0.026 73.6 £0.029 69.6% 0.036
North 294 (4.8%) 96.3+0.007 | 88.1+0.012 80.6+0.017 75.7 £0.021 69.3+0.028
South West (Lower part) | 1974 | (32.1%) | 95.2+0.01 88.2+0.016 82.8+0.02 76.1 £0.025 68.9 £0.032
Central (South part) 221 (3.6%) 96.4+0.013 90.9+0.016 81.9+0.029 74.1+0.040 67.4 £0.052
East 430 (7.0%) 95.3+0.01 87.6+0.016 80.4 +0.021 72+0.032 65.7 £0.046
North West 1078 | (17.6%) | 92.5+0.015 84.2+0.02 76.0 £ 0.028 65.5+0.038 62.1+0.043

High survival rate in the upper part of South West may be due to a screening program which was initiated
in 1994. This led to a downstage for breast cancer. It is noteworthy that this region has the highest
income.

This study also showed that Northwest with minimum survival rate is ranking as third in economy and
income of community in the country [11]. But this study didn’t want to show that monthly income can
change the survival rate alone because a lot of other risk factors are related to this difference .

Moreover, North West with the lowest survival rate had the lowest mean age of patients at diagnosis and
the highest prevalence of invasive ductal carcinoma. This decline in younger age is associated with
decreased survival rate and has been demonstrated in many studies.

Comparing the mean age of patients, pathology type, literacy and employment there were no statistically
significant difference between areas with maximum and minimum survival rates [11].

CONCLUSION

In light of breast cancer being the most prevalent cancer in female Iranian, critical investigation on its
prevalence seemed necessary. Our study shows that cancer prevalence is multi-dimension and needs
multi-center involvement including the governmental authorities, clinicians, scientist, etc.
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