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ABSTRACT

Background: A high incidence of brain metastases has been conveyed in patients with triple-negative and her 2-positive
breast cancer receiving trastuzumab therapy. The rationale for prophylactic cranial irradiation is to regulate or eliminate
unnoticeable micro-metastases without making unwanted harm. Methods: This prospective study investigated the role
of prophylactic cranial irradiation for lowering the frequency of brain metastases for patients who had triple-negative
and her2-positive advanced extra-cranial metastatic breast cancer including 48 succeeding patients, with this disease
scenario were collected in this study & were categorized into 2 arms over 3 years period: The first arm consisted of 24
patients who did not receive PCI. The second group included 24 patients who received PCI 25 Gray/10 fractions over 2
weeks carried 4 weeks after completion of chemotherapy with or without trastuzumab while hormone therapy is
continuous for hormone-positive patients. All patients were primarily evaluated by brain CT scan with contrast or MRI
which was part of the neurological assessment included before PCI then every 3 months in the first year, then every 6
months thereafter. Neuro-cognitive Functions (NCF) were estimated in both arms before and then 6 months and 1 year
after PCI using Mini-Mental State Exam (MMSE). Health-related quality of life was assessed before and then 1 month
and 3 months after PCI using Functional Assessment of Cancer Therapy-Brain (FACT-Br). Results, only four (16.6%)
patients developed symptomatic brain metastases in the treatment arm compared to nine (37.5%) patients in the control
arm, the median brain metastasis-free survival duration in the PCI arm was 22 months with a 95% CI (18.37-25.62)
compared with 16 months with a 95% CI (13.78-18.21) with p = 0.011, figure (1). A brain metastases hazard ratio =
0.398, 95% CI (0.187.0.844) is significantly reduced by 60% in the PCI patients set when compared to no PCI arm at
any given time over 30 months with p-value (0.016). All patients died due to progressive breast cancer. There were no
death due to treatment. Three of the 24 patients experienced grade 3/4 toxicity (two grade 3 nausea and vomiting, one
grade 4 nausea and vomiting). Grade 1 to 4 fatigue occurred in majority of the fifteen (62.5%) treated patients, but only
in 3 (12.5%) grade 3 and 4 patients. Hair loss was virtually common as a consequence of chemotherapy, so no more
alopecia was observed during PCI. Neurocognitive function in both groups was equal, without statistical differences
between the MMSE scores between the two study arms (p=0.137). Most of the MMSE scores declined at a 6-month
evaluation in the PCI group with a significant difference at a P value of 0.001, but resumed to the baseline value in the
one-year evaluation without statistical difference between the two arms, P = 0.679. The initial levels of evaluation of
the quality of life of the respondents in both groups were comparable, without statistical differences, P = 1.000. In the
PCI group, most of the scores (FACT-Br) were reduced at the 1-month evaluation compared to no PCI group with a
significant difference at a P value of 0.050, but returned almost to baseline at the 3-month evaluation without statistical
differences between the two groups, (P=0.162). Conclusions: PCI was linked with accepted toxicities & give rise to
lower frequency of brain secondary metastasis with prolonged median brain metastasis-free survival duration. Whether,
this result may be interpreted into satisfactory therapeutic improvement necessite an additional assessment.
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1. INTRODUCTION Breast cancer survival has significantly enhanced &
the disease course has altered with aggressive multi-

Breast cancer is extreme common non-skin cancer modal therapies and the contribution of novel agents in

in female, and its frequency continues to rise latest years so that the number of longstanding breast
throughout the world [1]. cancer survivors similarly continues to increase with

breast cancer patients comprising a great proportion of
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long-term cancer survivors. Breast cancer is a leading
cause of brain metastases, generally second only to lung
cancer, but in female patients it is the leading cause [2].

Despite the success in improving survival, the
increasing rate of brain metastases as late complications
has become a major clinical dilemma [3]. Although this
cancer mostly metastasizes to bone, lung, & liver and
rarely metastasize to the brain, which is generally a
delayed presentation of advanced breast cancer [4].
However, some reports suggest that the brain is the
primary site of progression in a high proportion of
patients with controlled systemic disease [5].

A mechanism that is usually proposed to explain
this phenomenon is the selective destruction of non-
brain metastases by new chemotherapy regimens,
which allows for the subsequent development of brain
metastases. Breast cancer patients with brain
metastases are generally younger than breast cancer
patients with non-brain metastases [6]. The presence of
brain metastases portends a poor fate off in breast
cancer, with symptomatic disease indicating a worse
quality of life & increased morbidity and mortality [7].

Presently, median survival after a diagnosis of
metastatic brain cancer changed widely, from 3 months
to more than 2 years [8]. Up to one-third of patients
with metastatic breast cancer will eventually develop
brain metastases during the disease course [2].

The frequency of brain metastases in the breast
cancer population continues to rise mainly due to
improvements in systemic therapies leading to longer-
lasting control of extra-cranial metastatic disease and
prolonged survival [9].

1. This increment in incidence probably due to:

2. Enhanced detection with advanced imaging
modalities such as magnetic resonance imaging.

3. Prolonged survival of patients with excellent extra-
cranial disease control with systemic therapies.

4. Restricted blood-brain permeability of systemic
agents.

5. Biological sub-types such as triple-negative breast
cancer & her2-positive breast cancer with an
increased propensity for brain metastases.

A numerous factor predicts an increased risk of
brain metastases, including tumor of large size, tumor
grade, younger age at diagnosis, number of positive
axillary lymph nodes (>N2), ER-negative tumor, short
disease-free survival (<2 years), triple-negative tumor
subtype and her2 positive, furthermore BRCA1
phenotype and p53 abnormalities [10]. However, none
of these factors reliably or consistently predict the risk
of brain metastasis, and thus identifying significantly
higher-risk subgroups of patients (who could become
candidates for prophylactic cranial irradiation
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strategies) becomes difficult. A single factor of the
above different factors that have appeared as a strong
predictor of brain metastases in recent times is the
phenotype of breast cancer, as triple-negative and her2-
positive tumor sub-types have been reported to have an
incidence of 20-30% [11].

Her2-positive breast cancer has been reported to
have a 25% to 35% incidence of brain metastases. Her-
2-negative breast cancer patients, on the other hand,
have a lower frequency of brain metastases than her-2-
positie breast cancer patients [12]. The brain metastases
incidence in breast cancer patient with her-2 positive
treated with trastuzumab is even more, alternating from
25% to 48% [13]. This may be possible due to the poor
blood-brain barrier penetration of trastuzumab due to
its high molecular weight (~ 148 kDa), it creates a
tumor cell sanctuary. In addition, trastuzumab
improves systemic control of extra-cranial disease and
also increases survival, leading to the “unmasking” of
brain metastases in patients who would otherwise have
died of progression of systemic disease [14]. Therefore,
the possibility of early diagnosis or prevention of brain
metastases could lead to better survival and a better
quality of life. The crucial key to an effective
preventive central nervous system approach is the
identification of high-risk patients based on images,
clinicopathological factors, & molecular profiles.

Several hypotheses have been proposed for the
prophylaxis of brain metastases in this group of high-
risk patients, such as:

1. Frequent detection with MRI screen. Early
detection of occult brain metastases and treated with
radiotherapy has also been revealed to decrease the
incidence of brain death threefold (48% versus 16%)
[15]. Although screening for brain metastases is not
part of routine check-up, there is no proof evidence of
advantage from early identification [16].

However, this may rather be due to the lack of
satisfactory selection criteria for a potential screening
cohort. Therefore, a more accurate definition of patients
with breast cancer and sub-types at high risk of the early
development of brain metastases is needed [17].

2. Use of substitute drugs for those patients’ sub-
type with her2-positive cancer breast like lapatinib
(with superior penetration of the blood-brain barrier).
Treatment with lapatinib lead to decrease in the
incidence rate of brain metastases in her2-positive
disease [18].

3. Prophylactic cranial irradiation is usually used as
an active and proven treatment to eradicate sub-clinical
brain metastases, prevent symptomatic intracranial
recurrence & increase overall survival in various
malignancies such as acute lymphoblastic leukemia &
small cell lung cancer [19].
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Although breast cancer has been overly feared and
underused as a treatment modality and not routinely
used, as no survival benefit has been observed so far, it

2. PATIENTS & METHODS

2.1. Patient Eligibility

This was a prospective study involving forty-eight
patients with advanced breast cancer, who presented
with triple-negative (n = 16) or her2-positive (n = 32)
who had advanced extra-cranial metastatic disease
confirmed by histology and radiology, as these patient
groups were at high risk of developing brain metastases
and then developing brain metastases during the follow-
up period from February 2015 to January 2020 at Najaf
Cancer Clinic (NCC) affiliate clinic, Jaber Ibn Hayyan
Medical University was included in the study and
randomized 24 patients to PCI and 24 patients to no PCI.

The procedures of staging included a full history &
physical examination, laboratory evaluations. Serum
cancer antigen (CA15-3) & carcinoembryonic antigen
(CEA) levels were analyzed for pretreatment as a basis
and a bilateral diagnostic mammogram when indicated,
breast and abdomen-pelvis ultrasound, chest X-ray, and
bone scintigraphy with radionuclides. Selected patients
received computed tomography, positron emission
computed tomography or magnetic resonance imaging
of the breast as indicated.

At an interdisciplinary meeting of the Tumor Board
is held where patients are presented & discussed and
made treatment guidelines recommendation rely on the
National Comprehensive Cancer Network (NCCN).

Hormone-receptor, estrogen-receptor, &
progesterone receptor status were evaluated by
immunohistochemistry (ERa antibody, clone 1D5, Dako
A /'S, Glostrup, Denmark; and PR antibody, Dako A /
S). Receptor expression was estimated as the percentage
of positively stained tumor cells. Results were reported
as positive or negative spots 1, 2, and 3 with a 10% cut-
off value of positive tumor cells [21].

Her-2 status was assessed via
immunohistochemistry (Herceptest; Dako A / S) or
dual-color fluorescent in situ hybridization (FISH;
PathVision HER-2 DNA probe Kit, Vysis Inc., Downers
Grove, IL, USA). Tumors were classified as her2-
positive if they had a staining intensity of 3 on the
Herceptest; if a score of 2 was obtained, the tumors were
retested by FISH [22].

Systemic various chemotherapy options were
administered to all patients depending on the
characteristics of the patients. Tamoxifen with or
without Zoladex or aromatase inhibitors has been used
in hormone receptor-positive patients depend on their
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appears to be a realistic choice as there are no effective
systemic therapies [20].

menopausal status. Trastuzumab was given to patients
with her2-positive tumors.

Follow up on the periodic examination were
programmed every twelve weeks for the first year, then
every twenty-four weeks thereafter. PET-CT was
requested during follow-up in many patients as
indicated. Symptomatic secondary brain metastases
were diagnosed via imaging (typically MRI or cranial
computed tomography with contrast).

Prophylactic cranial irradiation:

Whole-brain irradiation was applied to 6 MV
LINAC (linear accelerator) and radiotherapy fields
enclosed the whole brain with intracranial meninges, to
comprise the cervical spine at the lower part of the first
cervical vertebra using three-dimensional planned
conformation radiotherapy (3-DCRT) providing 25
Gray in 10 fractions over 2 weeks, given the new data
from pulmonary PCI studies.

PCl begins 4 weeks after completion of
chemotherapy, while in her2-positive disease,
continuing treatment with trastuzumab during PCI.
Forty-eight breast cancer patients who attended at an
advanced stage were evaluated every 3 months with CT
or MRI of the head with contrast in the first year, then
Thereafter, every 6 months, from February 2015 to
January 2020 at the Najaf Cancer Clinic (NCC)
affiliated clinic, Jaber Ibn Hayyan Medical University
was eligible for inclusion.

2.2. Inclusion criteria

1. Woman with histologically proven breast cancer
showing her2 positive 3+ on
immunohistochemistry test or fluorescent in situ
hybridization, or triple-negative disease;

. Extra-cranial metastatic breast cancer;

WHO-PS of 0-2;

. Adequate baseline organ function;

. Age from 20 to 75 years;

. Aresponse after first-line chemotherapy;

. Life expectancy longer than six months as
assessed by the researcher;

8. Written informed consent was required.

~NoO U A WN

2.3. Exclusion criteria

[E

. Over 75 years old.

2. Have had prior cranial irradiation or neurosurgery,
or have had a history of cerebrovascular disease or
neurological disorder, as well as seizures. Patients
with identified or supposed brain or meningeal
metastases (as defined by the presence of the
crucial symptoms: headache, nausea and/or
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vomiting, clinical signs of elevated intracranial
tension, seizures, focal neurological symptoms,
cognitive dysfunction, affective disorder) ;

3. Pregnant or lactating women, female of
childbearing potential unless they use effective
contraceptive measures;

4. Severe dyspnea requiring supplemental oxygen
therapy and uncontrolled severe systemic disease;

5. Patients with a simultaneous diagnosis of another
none breast cancer;

6. Those with her2-positive and have not received

first-line trastuzumab;

WHO-PS > 3;

8. Inadequate bone marrow.

~

2.4. End Points

- Primary endpoint was the time to development of
symptomatic ~ secondary  brain  metastases,
measured as the interval from identification of the
disease until the development of secondary brain
metastasis. Diagnosis of symptomatic secondary
brain metastases was completed via appropriate
imaging (contrast-enhanced computed
tomography or magnetic resonance imaging brain
scan) triggered by clinical judgment based on the
patient who developed one or more of the key
symptoms, as defined above.

- Secondary endpoints were cerebral toxicity,
NCF, & QoL.

2.5. Treatment evaluation included

All patients were evaluated at the start of the study
as a baseline and then every twelve weeks in the first
year and then every twenty-four weeks thereafter, using
high-resolution chest abdomen and pelvic computed
tomography (HRCT) scan, chest X-ray, abdominal and
pelvic ultrasound. Serum levels of cancer antigen
(CA15-3) and carcinoembryonic (CEA) were analyzed
at intervals during the evaluation of tumor response.

Physical examination and laboratory tests (CBC and
biochemistry) were performed before treatment. Tumor
response was classified into the complete response
(CR), partial response (PR), stable disease (SD), and
progressive disease (PD) according to the criteria for
estimating response in solid tumors (version 1.1)
mentioned by Eisenhauer et at [23].

Adverse events were classified according to the NCI
common terminology criteria for serious adverse events
(version 4.0). The time between randomization &
occurrence of brain metastasis was defined as Brain
metastasis-free survival (BMFS). Censored patients are
those with no events on the last follow-up date (July 1,
2020). For patients with continuous information was
collected at the time of follow-up visit.
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3. STATISTICAL ANALYSIS

Analysis of statistics using an SPSS computer
program (model 22). Numerical information was stated
as median & range as appropriate. Qualitative data were
expressed as a percentage. Survival curves were
estimated using the Kaplan-Meier technique.

4. RESULTS

Between February 2015 and January 2020, 48
patients who had established advanced breast cancer
(TN =16, her2-positive = 32) were enrolled in our clinic
(NCC) at the Najaf Cancer Clinic (NCC) Affiliated
Clinic, Jaber Ibn Hayyan Medical University, there were
24 patients randomized to receive PCI & 24 randomized
not to have treatment.

Closure of the study (from January 1, 2020) due to
poor recruitment. The data displayed here were
grounded on follow-up through 1 July 2020 with a
median follow-up of 30 months (range 4 to 66 months).
All patients received systemic chemotherapy and
trastuzumab treatment as indicated, also hormone
therapy as indicated in most patients. Baseline
comparative patient characteristics for both arms were
listed in Table 1.

The age group was between 22 and 67 years with an
average age is 43.9 years in control arm while 44.3 years
with a range of (21-70) in PCI arm of non-significant
differences with a p-value of 0.728, while two (8.3%)
were 65 years & older compare to only one (4.15%) in
PCI arm. The majority of our patients (66.6% in control
arm versus 58.3% in treatment arm) were post-
menopause with a non-significant difference with a p-
value of 1.00. Also, the greatest percentage of our
patients (87.5% versus 87.4%) were of KPS of 0-1 with
a non-significant p-value of 0.747. More than two-thirds
of our patients were diagnosed with ductal histology
(79.1% versus70.8%) with a non -significant difference
with a p-value of 0.096. Majority of our patients (79.1%
vs 87.4%) had tumor size of 2 cm and more and of node-
positive disease with a non-significant difference with a
p-value of 0.162 and 0.622 for tumor size and positive
node respectively. The maximum percentage of our
patients (91.6% vs 91.6%) had grades 2 and 3 with a
non-significant difference with a p-value of 0.479. Two-
thirds of our patients (66.6% her2-positive & 33.3%
triple-negative) with a non-significant difference in both
groups with a p-value of 1.000. All patients in both
groups had metastatic disease mostly to lungs were 41.6
% in control arm versus 37.5 % in the treatment arm, but
without significant difference with a p-value of 0.704.
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Table-1: Comparative patients base-line characteristics
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Age -Mean (Range) 43.9 (22-67) 44.2 (21-70) 0.728
Age>65 No. (%) 2(8.3) 1(4.1)
Menopausal Status-No.(%)
Premenopausal 16 (66.6) 14 (58.3) 1.00
Postmenopausal 8 (33.3) 10 (41.6)
ECOG-PS-No.(%)
0 12 (50.0) 11 (45.8) 0.747
1 9(37.5) 10 (41.6)
2 3(12.5) 3(12.5)
BMI (kg/m2) - No.(%)
<18 5(20.8) 7(29.1)
18-25 13 (54.1) 13 (54.1) 0.103
>25 6 (25.0) 4 (16.6)
Histologic subtypes - No.(%)
Ductal 19 (79.1) 17 (70.8)
Lobular 2(8.3) 3(12.5) 0.096
Other 3(12.5) 4 (16.6)
Tumor size- No.(%)
<2cm 5(20.8) 3(12.5)
>2cmand <5cm 12 (50.0) 10 (41.6) 0.162
>5cm 3(12.5) 5 (20.8)
T4 tumor 4 (16.6) 6 (25.0)
Involvement lymph nodes-No. (%)
NO 5(20.8) 3(12.5)
N1-3 6 (25.0) 7(29.1) 0.622
N4-9 7(29.1) 8(33.3)
N=>10 6 (25.0) 6 (25.0)
Histologic grade- No.(%)
Gl 2(8.3) 2(8.3)
G2 8(33.3) 11 (45.8) 0.479
G3 14 (58.3) 11 (45.8)
Ki-67 Status-No. (%)
Low (5%—-15%) 0(0.0) 1(4.1)
Intermediate (16%—-30%) 11 (45.8) 9(37.5) 1.000
High (>30%) 13 (54.1) 14 (58.3)
Hormone Status- No.(%)
ER+/PR+ (double positive) 4 (16.6) 5 (20.8)
Single positive 5(20.8) 8 (33.3) 0.347
ER-/PR- (double negative) 15 (62.5) 11 (45.8)
HER2 Status- No.(%)
Positive 16(66.6) 16(66.6) 1.000
Negative 8 (33.3) 8 (33.3)
Luminal type-No.(%)
Her2-positive 12(50.0) 13 (54.1)
Her2-enrich 4(16.6) 3(12.5) 0.491
Triple Negative 8(33.3) 8(33.3)
Site of metastasis before initiation of PCI —No. (%)
1. Bone
2. Liver 7(29.1) 8(33.3)
3. Lung 7(29.1) 7(29.1) 0.704
10 (41.6) 9 (37.5)

Only one of 24 treated patients was discontinued for
PCI after the first fraction of radiotherapy, due to grade
4 vomiting, was hospitalized due to circulatory collapse,
and received parenteral nutrition and fluid replacement
until hemodynamically stabilized and returned for the
full course of radiotherapy after a week's delay. All these
patients received the planned 25 Gray in 10 fractions

within the 2 weeks included in the final analysis.

4.1. Prophylactic  Cranial Irradiation
Effectiveness

Only four patients developed symptomatic brain
metastases in the treatment arm compared with nine
patients in the control arm, and all those patients in both
groups received therapeutic SRS with a change in
systemic therapy. The median brain metastasis-free
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survival rate in the PCI arm was 22 months with a 95%
Cl (18.37-25.62) compared with 16 months with a 95%
Cl (13.78-18.21) with p = 0.011, figure (1). A hazard
ratio of brain metastases = 0.398, 95% CI (0.187.0.844)
is significantly reduced by 60% in the PCI arm

Advances in Health Sciences Research, volume 38

compared to the non-PCI arm at any given time over 30
months with p-value equal to 0.016. Although all
patients died of progressive breast cancer, but there was
no treatment-related death.

Survival Functions
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Figure 1. Kaplan-Meier curve of BMFS comparison

4.2. Acute Toxicity of Prophylactic Cranial
Irradiation

The poorest perceived grade of every single adverse
event throughout PCI treatment was documented using
NCI CTCAE-v3. Three of the 24 treated patients
experienced grade 3/4 toxicity (two grade 3 nausea &
vomiting, one grade 4 nausea and vomiting).

Grade 1 to 4 fatigue occurred in most of the fifteen
(62.5%) treated patients, but only in 3 (12.5%) grade 3
and 4 patients.

Hair loss was almost universal due to chemotherapy,
S0 no excess alopecia was detected during PCI.

4.3. Neurocognitive Function Impairment

Neurocognitive Function Test: It is a way to measure
brain function in a non-invasive way, basically we
evaluate before & then 6 months and 12 months after
PCI by mean of the Mini-Mental State Exam (MMSE).

As we knew, breast cancer patients who received
chemotherapy and combined endocrine therapies have
been reported to show lower scores on a working

memory task than patients who received chemotherapy
or endocrine therapy alone [24].

Furthermore, a longitudinal study reported that
treatment-induced menopause was associated with
cognitive decline after chemotherapy in patients with
early-stage breast cancer [25].

Patients receiving brain irradiation treatments often
experience radiation-induced headache and fatigue, as
well as possible cognitive decline. Whole-brain
radiation therapy has been shown to worsen fatigue in
cancer patients [26].

The European Organization for Research and
Treatment of Cancer (EORTC) reported that patients
who received whole-brain irradiation had a measurable
cognitive decline that they attributed to fatigue, as well
as clinically meaningful higher fatigue scores.

We assessed neurocognitive in both arms before &
then 6 months and 12 months after PCI by mean of the
Mini-Mental State Exam (MMSE). The following four
cut-off ranks were customized to categorize the severity
of cognitive impairment: no cognitive impairment 24-
30; mild cognitive impairment 19-23; moderate
cognitive impairment 10-18; & finally severe cognitive
impairment <9 as shown in Table 2.
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Table-2: Comparative patients MMSE-Score results
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No PCI PCI No PCI PCI No PCI PCI
Base-line-No.(%) 12(50.0) 7(29.1) 5(20.8) 9(37.5) 7(29.1) 8(33.3) 0.137
6-months-No.(%) 9(37.5) 1(4.1) 10(41.6) 9(37.5) 5(20.8) | 14(58.3) 0.001
1-year-No.(%) 7(29.1) 7(29.1) 13(54.1) 11(45.8) 4(16.6) 6(25.0) 0.679

The preliminary assessment levels of neurocognitive
function in both groups were identical, without
statistical differences across MMSE scores between the
two study arms, P = 0.137. In the PCI group, most
MMSE scores declined at a 6-months assessment with a
significant difference in a p-value of 0.001 but returned

Table-3: Comparative patients QoL assessment results

5.Correlation Parameters

There is no correlation between BMFS in the PCI
arm with age, menopausal status, KPS, abnormal BMI,

NoPCI | PCI | NoPCI PCI No PCI PCI No PCI PCI

Base-line-No.(%) 0(0) 00) | 4(166) | 3(125) | 8(33.3) | 10(416) | 12(50.0) | 11(45.8) | 1.000

T-month-No.(%) | 3(125) | 5(20.8 | 6(25.0) | 7(29.1) | 9(37.5) 8(33.3) 6(25.0) 4(16.6) | 0.050
)

3months-No.(%) 0(0) 00) | 6(250) | 5(20.8) | 13(541) | 11(458) | 5(20.8) 7(29.1) | 0.162

to baseline at one-year assessment without statistical
differences between both groups, P = 0.679.

4.4 Quality of Life

The respondents' initial quality of life assessment
levels in both arms were identical, without statistical
differences across the Functional Assessment of Cancer
Therapy-Brain (FACT-Br) between the two study arms,
P = 1,000. In the PCI group, most marks (FACT-Br)
were lowered at the 1-month assessment compared to no
PCI group with a significant difference in a p-value of
0.050, but returned to near baseline on the 3-month
assessment with no difference statistics between the two
groups, P = 0.162.

LN status, tumor size, her2-status, positive hormonal
status, but there is a significantly negative correlation
between BMFS & disease grade, (r = - 0.615) and p-
value 0.001. Finally, there is a significant positive
correlation between BMFS and quality of life at
baseline, (r = 0.587) & p-value 0.003, there is also a
significant positive correlation at one month and at 3
months, [(r = 0.483) and p = 0.017], [(r = 0.401) & p-
value 0.0501] respectively. There is no correlation
between BMFS and the MMSE score. ldentical
detection in the control arm, as detailed in the table
below.

Table 4: Correlation between BMFS in PCI arm with different variables

r p r p
Age -0.370 0.075 -0.389 0.060
Menopause -0.321 0.126 -0.373 0.073
KPS -0.335 0.109 -0.299 0.156
Abnormal BMI -0.138 0.519 -0.293 0.165
Tumor size -0.053 0.806 -0.108 0.615
LN status -0.145 0.500 -0.216 0.310
Grade -0.615 0.001 -0.063 0.771
Positive Her2 -0.054 0.801 -0.172 0.422
Positive hormone 0.311 0.139 -0.445 0.029
QoL base-line 0.587 0.003 0.616 0.001
QoL at 1 months 0.483 0.017 0.408 0.048
QoL at 3 months 0.401 0.052 0.483 0.017
MMSE Score base-line 0.169 0.429 0.568 0.004
MMSE Score at 6 months 0.104 0.628 0.118 0.583
MMSE Score at 1 year 0.130 0.546 0.328 0.118
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6. DISCUSSION

In our prospective study, her2-positive and triple-
negative advanced breast cancer patients with extra-
cranial metastases had a 40% risk of emerging
secondary brain metastases throughout the sequence of
disease. For this of patients group, preventive medical
intervention, such as prophylactic cranial irradiation
treatment or diagnostic screening, may be helpful.

The best promising preventive medical interference
to enhance outcomes may be prophylactic cranial
irradiation. Postmortem revisions have revealed a high
frequency of hidden brain metastases in patients with
secondary metastatic breast cancer [27]. When brain
metastases are diagnosed, survival is often short.
Median survival rates reported for patients with breast
cancer who have brain metastases generally range from
3 to 8 months [10].

Prophylactic cranial irradiation has been revealed to
efficiently decrease the brain metastases frequency and
improve lung cancer survival [28]. In a study of
advanced-stage lung cancer (small cell type),
prophylactic cranial irradiation lessen the frequency of
brain metastasis from 40.4% to 14.6% (p <0.001) and
enhanced the survival rate from 13.3%. % to 27.1% one
year after stratification [29].

The whole radiation dose mandatory for effective
prophylactic whole-brain irradiation is lower than that
wanted for therapeutic whole-brain irradiation of
symptomatic secondary brain metastases & the
corresponding toxicity is tolerable [30].

In our study, PCI led to an approximate numerical
more than halving of the frequency of symptomatic
secondary brain metastasis, via 30 months of follow-up,
compared without PCI in the control group. The median
brain metastasis-free survival was significantly
different between PCI and no PCI arm [22 months with
95% CI (18.37-25.62) versus 16 months with 95% CI
(13.78-18.21) with p=0.011] respectively, which is
negatively correlated with tumor grade, p=0.001. The
hazard ration of brain metastasis =0.398, 95% ClI
(0.187,0.844) is significantly reduced by 60% in PCI
arm compared to no PCI arm at any given time over 36
months period with p=0.016.

The prophylactic cranial irradiation revealed a
negative impact on verbal memory, however showed no
or slight impact on overall cognitive function or overall
health status compared to no prophylactic cranial
irradiation [31]. Data are available from two
prospective randomized studies of PCI versus no PCI in
lung cancer (small cell type), which gauged toxicity and
quality of life [32]. Both showed no deterioration owing
to PCI during short-term follow-up, & patients who had
extended the survival duration more than 2 years after
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treatment showed no evidence of functional cognitive
impairment or deterioration in quality of life [33].

Since a totally non similar patient population, the
end results from these trials are therefore entirely unlike
with our study, in which there was a discernible effect
on cognitive function at 6 months follow-up post PCI,
although at base-line evaluation levels of NCF in both
groups were identical, without statistical difference
through MMSE scores between both arms of the study,
P=0.137, however in PCI arm most of the MMSE scores
were decreased at the 6 months assessment in PCI arm
with significant p-value difference 0.001 but returned to
the original level at the 12 months assessment without
statistical difference among both groups, P=0.679.

On other hands, health-related quality of life
initially prior to & then 1 month and 3 months after PCI
using Functional Assessment of Cancer Therapy-Brain
(FACT-Br) which including 23 questioners and each
item took one of four degrees ranging from zero to four,
although, the base-line evaluation ranks of QoL
questioners in both arms were identical, without
statistical difference through Functional Assessment of
Cancer Therapy-Brain (FACT-Br) between both groups
of the study, p-value of 1.000. In PCI arm most of the
(FACT-Br) degrees were declined at the 1 month’s
assessment compare to no PCI arm with significant p-
value difference 0.050 but resumed to near the initial
level at the 3 months estimation without statistical
difference among both groups, P=0.162. Furthermore,
three of 24 PCl-treated patients practiced grade 3 & 4
toxicity (two grade 3 nausea & vomiting, one grade 4).
Grade 1 to 4 fatigue had occurred in most fifteen
(62.5%) treated patients, but only 3 (12.5%) patients of
grades 3 and 4. Hair loss was nearly universal due to
chemotherapy therefore no excess was seen during the
PCLI.

Own to the lack of supporting data, PCI now shows
no role in the treatment of breast cancer [20]. The time
to development of brain metastases varies from patient
to patient & it can't be debarred that in selected patients
seeding of tumor cells into the brain may happen later
on next to whole-brain irradiation prophylactically. It is
highly desirable that future randomized trials be
conducted to assess the usefulness of prophylactic
cranial irradiation in patients with high-risk breast
cancer.

An additional hopeful prophylactic treatment for
patients with the her2-positive disease could be
lapatinib, a double tyrosine kinase inhibitor of EGFR &
HER2. Fewer cases with secondary brain metastasis
were observed in early progression after lapatinib
treatment in a preliminary analysis of a randomized
breast cancer trial (4 vs 13, the total number of patients
399; P = 0.045) [34]. Lapatinib with Xeloda has also
displayed a good job as a first-line treatment of
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secondary brain metastases from her2-positive cancer
breast in a phase Il study [35].

The worth of brain metastases diagnostic screening
in breast cancer patients is unclear. Patients with single
brain metastases appear to have wonderful survival than
those with multiple metastases [36], & with surgery and
stereotactic radiotherapy, there are effective treatment
choices for patients with limited number of brain
metastasis 1-5 that is called (oligo brain metastasis).
Though, early recognition of secondary brain
metastases has not until now been shown to expand
survival [37]. In this study, the adversarial prognostic
features intended for brain metastasis-free survival in
the univariate analysis are tumor grade, other factors
were unrelated.

The restrictions of our study are linked to the small
sample size. The observed nonexistence of a
statistically significant impact of early age at diagnosis,
advanced disease and other factors on secondary brain
metastasis-free survival may be possibly explained by
insufficient statistical power of our study.

7. CONCLUSION

Patients with her2-positive and triple-negative
advanced breast cancer with extra-cranial metastases
had a nearly 40% risk of developing brain metastases
during course of the disease. Although there was an
excess of tolerated toxicity in the PCI received patients
compared to the non-PCl arm regarding cognitive
function or quality of life, both returned to baseline after
some time. All deaths in the PCI group owing to
progressive breast cancer and no treatment-related
deaths. PCI has resulted in a numerical halving of the
frequency of symptomatic secondary brain metastases,
which is statistically significant.
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