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Abstract

Backgrounds: Breast cancer represents the second most 
frequent cause of brain metastases after lung cancer. 
Previous studies have identified the subgroups of patients 
with triple-negative and HER2-positive as having an 
increased risk for the development of brain metastases. 
We are not aware in Kurdistan – Iraq of any national 
studies that are in parallel with these findings.

Patients and Methods: A cross-sectional descriptive 
study conducted on 57 patients who were known cases of 
breast cancer with brain metastasis, managed with whole 
brain radiotherapy at a tertiary radiotherapy institute 
in two years (January 2015 to December 2016), as a 
convenient sample. Data were collected from patients’ 
archives and phone calls and then analyzed using SPSS 
version 23. 
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Results: Younger age at diagnosis and cancers with 
HER2-positive receptor phenotype are risk factors for 
brain metastasis. Median survival post-brain metastasis 
is significantly affected by receptor phenotypes (2 
months in triple negative versus 7 months in hormone 
receptor positive) and performance status (18 months if 
performance score of 70% and above versus 1.5 months 
if it is 60% and less).

Conclusions: Primary breast cancer patients have more 
risk to develop brain metastases if they are at younger 
age and HER2-positive and the survival post-brain 
metastases is dramatically affected by both triple negative 
receptor phenotype and lower performance score.

Keywords: Breast cancer, Brain metastasis, Radiotherapy, 
Middle East, Iraq.
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Introduction
Brain metastases (BM) are the most common 

intracranial brain tumor and a common complication 
of advanced cancer. Breast cancer (BC) represents the 
second most frequent cause of BM after lung cancer, with 
metastases reported in some reviews in 10 –16 % of BC 
patients.1 Incidence of BM in BC patients seems to have 
increased in the recent years. This might be attributed to 
prolonged survival of BC patients receiving more efficient 

treatments and availability of better imaging techniques 
that lead to increased detection of BM.2 In addition, 
autopsy studies have demonstrated that another 10% in 
asymptomatic BC patients.3 
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The development of BM is a complex process, requiring 
invasion and colonization of metastatic cells in brain 
parenchyma.3 In BC, this process is estimated to take 
median of 32 months from the initial cancer diagnosis.4 

Also, there may be a selective pressure making the brain 
a preferential site of metastasis, as many of the currently 
available systemic therapies are unable to cross the 
blood brain barrier.5 Previous studies have identified the 
subgroups of patients with triple-negative and HER2 
positive BC as having an increased risk for developing BM 
with 30-40% of patients with Trastuzumab treated HER2 
positive advanced BC experienced BM.6-10 

Several factors for an increased risk of BM have been 
identified in BC. These factors include: younger age, 
poorly differentiated (higher grade) tumors, hormone 
receptor (HR) negative status, and four or more metastatic 
axillary lymph nodes.6-8 In terms of prognosis, BM in BC 
is a catastrophic event with a poor prognosis that has a 
median survival of 2 to 25.3 months despite treatment.11,12 

In addition, BM is a major cause of morbidity, associated 
with progressive neurologic deficits that result in a reduced 
quality of life (QoL).13 In this work, we are going to explore 
the impact of receptor phenotypes and risk factors for BC 
with BM at single tertiary facility in Sulaimani (Kurdistan – 
IRAQ). After the literature review, we think that this work 
is going to be the first of its kind in this region.

Patients and Methods
Patients’ cohort in this study were collected in 2-year 

period (January 1, 2015 to December 31, 2016), who 
were referred from almost any Iraqi city for the purpose 
of radiotherapy (RT) at Zhianawa Cancer Center (ZCC) in 
Sulaimani (Kurdistan – Iraq). From a total of 2,436 patients, 
970 (39.8%) were for palliative RT. 156 (16% from all 
palliative RT patients) were of BM from different primary 
sites. Beside the data from the archive, each patient or 
their families have been contacted via phone to know the 
latest status. After 3D simulation with head mask, whole 
brain radiation therapy (WBRT) of 2,000 cGy total dose, in 
5 daily fractions in one week, using two lateral opposed 
beams, via a linear accelerator (Elekta Synergy®) with 
6 MV-energy. As appropriate, comparison with related 
studies was done and statistical tests were used, including 
Chi-square and Kaplan-Meier. Statistical significance is 
defined if P- value was of 0.05 and less. 

Results
Among the 156 palliative BM patients, BC as a primary 

cancer comes second with 57 patients (36.5%) after lung 
cancer (with 63 patients) and in front other primaries 
(collectively with 36 patients). The yearly proportion of the 
calculated annual incidence of BM was 9.2% (incidence 

of BM from BC divided by all the patients diagnosed as BC 
at 2-year period of time (2012-2013). The most common 
complaint of these patients at the time of BM diagnosis 
was headache followed by seizure while vomiting or 
focal neurological findings were among less common 
presentation symptoms. Age at diagnosis with primary BC 
was ranged from 25-66 years old, with a median age of 
45 years. The distribution of the study patients according 
to age at diagnosis were 38 patients in the age range of 
(20-49 year), 15 patients (50-59) and only 4 patients 60 
years and older. Age at the time of developing BM, ranged 
from 26-68 years with a median of 48 years. The age-
adjusted incidence rate showed 33 patients between 
(20-49 years), 14 patients (50-59) and 10 patients at 60 
years and older.

Among these patients, 56 (98.3%) were female gender 
and 1 patient was male (1.7%). The time interval to the 
development of BM from the primary BC diagnoses ranged 
from 0-156 months (zero denotes 3 patients who were 
diagnosed with BM de novo then investigations revealed 
their BC primaries) with a median interval of 25 months. 
Survival of these patients from the diagnosis of their 
primary BC ranged from 2-160 months with a median of 
31 months (95 % CI: 27-45) as shown in Figure 1, while 
survival post BM development ranged from 1-25 months 
with a median of 4 months (95 % CI: 0.7-5.3) as shown 
in Figure 2.

The pattern of distribution of receptor phenotypes were 
classified in three categories: Hormone Receptors positive 
(HR-positive with HER2-negative), HER2-positive, and 
Triple-Negative (TN). Their proportion in relation to age at 
the time of BM diagnoses is shown in Table 1. Comparison 
of receptor phenotypes distribution in relation to age-
adjusted incidence in BC population revealed that patients 
with HER2-positive status at the age groups of (20-49) 
and (50-59) has a significant factor for developing BM 

Fig. 1. Overall survival from time of breast cancer 
diagnosis/ by months.
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patients in two groups 60 and less comprising 30 patients 
and 70 and more. Those with good performance (70% 
and above), have a median survival of 18 months (95 % 
CI: 11.7-24.3) while median survival of those of 60% and 
lower was 1.5 month (95 % CI: 0.96-2.04) as shown in 
Figure 4 (p <.001). Number of brain lesions detected on 
brain MRI was 10 patients having single brain lesion, 45 
with multiple BM and 2 were unknown and its relation 
with survival showed median survival of 8 months (95 

Age HR+ve HER2 +ve TN Unknown

20-49 13 15 6 2

50-59 5 6 4 2

60+ 1 2 0 1

Total 19 23 10 7

TNM Value

Tumor (T)

T1 1

T2 17

T3 13

T4 7

Unknown 19

Lymph Node (N)

N0 2

N1 4

N2 16

N3 9

Unknown 26

Metastases (M)

M0 25

M1 24

Unknown 8

Stage Grouping

I 0

II 2

III 23

IV 24

Unknown 8

Table 1. Distribution of receptor phenotypes according to 
age groups

Table 2. Detailed description of patients staging at the 
time of diagnosis of breast cancer.

Fig. 2. Overall survival after developing brain metastases/
by months.

compared to HR-positive and TN with a (p value 0.01), 
while its effect on older age group (60+) was statistically 
not significant (p value 0.06). Receptor phenotypes 
distribution at the time of BM among the patients showed 
44% of the patients to have HER2 –positive, 37% HR-
positive and 19 % to be TN disease. 

Staging of the primary BC (TNM), it was according to 
the AJCC 7th edition 2010, detailed description is provided 
in Table 2. Among those patients who were stage IV 
prior to develop BM, the most common metastatic sites 
were bone followed by liver and lung. Patients with 
HR-positive BC had more bone metastases compared 
to HER2-positive BC, which mostly had lung and liver 
metastases. Primary BC staging in relation to survival 
post BM revealed that patients with stage III had a median 
survival of 6 months versus 3 months for those who had 
other metastatic diseases at the time of BM, but this was 
not statistically significant (p value of 0.72). Patients with 
stage III had a median survival of 54 months versus 28 
months for stage IV from time of primary BC diagnosis, p 
value 0.13. Pathologically, the primary BC was diagnosed 
as invasive ductal carcinoma (IDC) in 94.6%, invasive 
lobular carcinoma (ILC) in 1.8% and unknown in 3.6% of 
the patients.

Regarding patient’s survival after developing BM, 
several factors were examined in order to look for any 
possible correlation between them. It was revealed that 
patients with HR-positive had a median survival of 7 
months compared to 3 and 2 for patients with HER2-
positive and TN from BM diagnoses, respectively (p 
value 0.37) as shown in Figure 3. Receptor phenotypes 
in relation to primary BC diagnosis revealed that patients 
with HR-positive, TN and HER2-positive had median 
survival of 36, 21 and 54 months, respectively, with a p 
value 0.244. In regard to the performance status, we used 
Karnofsky Performance Status (KPS) and we classified the 
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phenotypes have a great impact on brain and other sites 
of metastases (metastatic organotropism) and also on 
patient’s survival. In the low-risk group of HR-positive 
disease the rate of BM is 10%, while both HER2-positive 
and TN subtypes had a relatively high rate of metastasis 
to brain, reaching 17% and 15%, respectively.19 
Distribution of receptor phenotypes among the current 
study patients also revealed that higher rate were HER2-
positive status comprising 44% of the patients, TN 37% 
and HR-positive 19%, while the receptor phenotypes 
were unknown for 8.8% of the patients. However, the 
rate of receptor phenotypes distribution among Kurdish 
BC patients revealed highest rate for HR-positive status 
that was 74.2%, TN 12.8% and HER2-positive was 
13%.15,16 The rate of BM revealed to be the highest for 
TN and HER2-positive, in this regard, the expression 
of receptor phenotypes can be different, for instance a 
study on immigrant Arabs/Moroccans in Europe revealed 
that the distribution of receptor phenotype is different 
compared with the European women, in which, 91 ladies 
were examined in whom 79% were HR-positive, 6% 

% CI: 4.14-11.86) for those with single brain lesions 
compared to 3 months (95 % CI: 1.92-4.08) for those 
with multiple lesions (p value 0.156).

Treatment of the primary breast loco-regional RT was 
done in 30 patients and there was no correlation between 
primary loco-regional breast RT and time to develop BM. 
Survival was 18 months for those who received loco-
regional RT compared to 10 months for those who did not 
(p value 0.43). The local therapies for our patients with 
BM were WBRT alone for 54 patients, Surgery followed 
by WBRT in 2 and Gamma-knife then WBRT in 1 patient. 
Although 10 patients were diagnosed with single brain 
lesion, only 2 had surgical resection (mostly excisional 
biopsies) and 1 patient had SRS via gamma knife in 
addition to WBRT. No any significant relation was found 
between different treatment modalities.

Discussion
This work is a retrospective cross-sectional study of 

BM from BC primaries who were managed with WBRT 
at ZCC in two years (January 2015 – December 2016). 
During that period, 2,436 patients have been managed 
by RT and BM from primary BC were 57 patients, which 
constituted 2.34%. In our study, the proportion of the 
annual incidence was equal to 9.2% (total numbers of BM 
from BC to total numbers of BC diagnosed at that period) 
which is about 304 new BC patients/year.16 This incidence 
rate was reported to be from 5.1% to 16%.14-15 

In the present study, age of primary BC patients at 
the time of diagnosis was compared with age-adjusted 
incidence rate of BC in Kurdistan in the period of 2008 – 
2010 and was shown to be almost the same distribution 
(45 versus 47 median age) and the same for age at BM.17 
The most common patient’s complaint was headache in 
47% of the patients, while 16% presented with seizure 
and 11% with neurological problems. which are in some 
extent comparable to the published data that showed 49% 
of the patients present with headache, 18% with seizure 
and 30% with neurological deficits.18 Median time to 
develop BM from primary BC diagnosis was 25 months 
(ranged from 0-156 months) while according to literature, 
it is 32 months from diagnosis.8 Three of the patients had 
de novo BM which is 5.2% of all the BM patients, which 
is comparable to that in the United States of 5 – 10%.18 
Median survival after development of BM was 4 months 
with a range from 1 – 25 months, which is in concordance 
with previous data from Western clinical trials which was 
5.4 months and ranging from 2 – 25.3 months.4,9,10

The primary goal of the present study was to 
investigate the risk factors for development of BM from 
a primary BC and to compare the results with that in the 
literature. There is a consensus agreement that receptor 

Fig. 3. Patient’s survival from development of brain 
metastases in relation to receptor phenotypes.

Fig. 4. Patient’s survival in relation to Karnofsky 
performance status.
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HER2-positive and 15% TN.20 The relation of receptor 
phenotypes with survival post BM revealed that patients 
with HR-positive had a median survival of 7 months, 
HER-2-positive 3 months and TN 2 months. When these 
results were compared to published data it has been 
shown that the median survival of TN, HER-2-positive 
and HR-positive after reviewing 222 patients was 3.7, 9 
and 15 months, respectively.21-23

The significance of tumor grade was assessed in some 
studies as one of the risk factors for BM development and 
because only 26 patients had reliable grade assessment, 
therefore we could not examine its effect neither on BM 
development nor survival post BM. About more than half 
of our patients were below 50 years age at the time 
of developing BM but we could not find any difference 
between time to develop BM or survival. Hung MH et al 
concluded that age of 35 and younger is a significant 
unfavorable prognostic factor for BM development.21 In 
another study, it has been found that 50% of the patients 
were less than 50 years of age and identified that this 
group is having shorter interval to develop BM.22 

There are some nomograms developed to predict the 
probability of BM in cases with extra cranial metastases, 
which are based on age, grade, number of BM, receptor 
phenotypes, T and N status. However, it was difficult to be 
adopted in the present study because of the small sample 
size and those who had extra cranial metastases were 
24 patients (42.1 %). In addition, we could not correlate 
between TNM staging and time to develop BM and its 
effect on survival was not significant.

Several studies revealed the importance of patient’s 
performance status to predict survival and it was used 
as one of the factors in most of the nomograms. In a 
retrospective review of 162 patients by S. Lentzsch et al, 
KPS was a prognostic factor in assessing survival in 
which patients with KPS 70% and more had a median 
survival of 17 months while those with 60% and below 
with only 1 month.22,23 In this study, the median survival 
was 18 months for KPS 70% and more and 1.5 month for 
KPS 60% and less with a significant p value < .001. In 
regard to a possible correlation between the number of 
the lesions with survival, a study has shown that while 
the number of brain lesions is frequently used as part of 
the nomograms to assess survival of BC patients with BM, 
but this is not considered as a sole factor for predicting 
survival.24 Treatment modality is also another important 
factor that affects patient’s survival and also has impact 
on neurocognitive function. Consequently, the most 
frequently used three lines were WBRT, surgical resection 
and SRS, either alone or in combination, beside the use 
of systemic, targeted or hormonal therapies. All of these 
could affect the survival rate of the patients. However, 

as only 1 patient had WBRT with SRS and just 2 patients 
underwent surgical resection prior to WBRT, therefore we 
could not assess any correlation between these treatment 
modalities with the survival in our study.

Conclusions
This study concluded that younger age at diagnosis of 

breast cancer, triple negativity of the disease and HER2-
positive receptor phenotypes independently correlated 
with the development of BM from primary BC. Survival of 
such patients is significantly shorter in lower performance 
status and TN disease.
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