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Abstract

Background: Breast cancer remains the most frequently diagnosed cancer globally,
though its management varies significantly across regions. This systematic review in-
tegrates recent evidence across six domains to delineate best practices for comprehen-
sive care.

Method: A systematic literature search was conducted across MEDLINE, Embase, Co-
chrane Library, Web of Science, and CINAHL (2010-2024), in line with PRISMA 2020
reporting standards. Eligible studies were screened by two reviewers. Quality was as-
sessed using validated tools appropriate to study design, including Cochrane RoB 2.0,
Newcastle-Ottawa Scale, AMSTAR-2, and AGREE II. Evidence was synthesized narra-
tively and appraised using the GRADE framework.

Results: Key advances include the application of molecular profiling in tailoring thera-
py, treatment de-intensification for selected low-risk groups, escalation for aggressive
subtypes, and improved multidisciplinary decision-making. Hypofractionated radio-
therapy has shown comparable efficacy with reduced side effects, while genomic test-
ing helps identify patients who can safely avoid chemotherapy. Targeted therapies have
substantially improved outcomes in specific subgroups. Unique strategies are needed
for elderly, male, and pregnant patients, and oligometastatic disease is increasingly
approached with curative intent.

Conclusion: Precision medicine has redefined breast cancer treatment, emphasizing
individualized and integrated multidisciplinary strategies. Implementation frame-
works that minimize disparities and maximize both survival and quality of life out-
comes are necessary to put this evidence into practice.
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INTRODUCTION

The treatment of breast cancer has changed signifi-
cantly over the last few decades.

Once managed predominantly with surgery, it is
now treated through integrated, multidisciplinary
strategies. This change is a reflection of our increas-
ing knowledge of tumour biology, especially the
discovery of molecular subtypes that affect prog-
nosis and treatment options. Globally, breast cancer
accounts for more than 2.3 million new diagnoses
each year, representing approximately 12% of all
cancers and remaining a leading cause of cancer-re-
lated death among women." Despite this progress,
clinicians continue to encounter complex decisions
throughout the care continuum, from early detection
to advanced disease, often without unified guidance
on incorporating rapidly evolving evidence. The
burden is unevenly distributed, with incidence,
survival, and mortality showing wide regional vari-
ation.” These differences highlight the interplay of
tumor biology, healthcare accessibility, and socio-
economic factors, underscoring the need for adapt-
able but evidence-driven approaches. The preva-
lence is rising due to increased incidence and better
treatment outcomes. Mortality rates are decreasing
in most Western nations, driven by improved thera-
py and earlier detection.’ Innovations in diagnostic
imaging, refinements in surgical techniques, and
the availability of targeted systemic therapies have
transformed clinical practice. However, the pace
of development has created challenges in unifying
management strategies. Existing reviews frequently
focus on specific elements, like systemic therapy,
radiotherapy, or surgery, without incorporating
them into a comprehensive framework. While rapid
technological progress has significantly advanced
oncologic capabilities, sharpening diagnostics, re-
fining minimally invasive surgical techniques, and
expanding targeted systemic therapies, the prevail-
ing literature and clinical guidance remain largely
fragmented. Existing reviews and specialty-spe-
cific guidelines predominantly focus on isolated
domains such as surgical approaches, radiotherapy,

or systemic therapy, mirroring the subspecialization
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within oncology.>” This compartmentalization fails
to adequately address the critical interconnections
between these fields or considerations for special
populations. Consequently, despite an abundance of
specialized knowledge, integrating diagnostics, sur-
gery, radiation, systemic therapy, and tailored care
for individual patient circumstances into a coherent,
practical continuum remains a significant challenge
for clinicians at the point of care, misaligning with
the integrated reality required for optimal patient
management. The current review fills this gap by
synthesizing current research in six crucial areas:
(1) Core principles; (2) Imaging modalities; (3) Sur-
gical techniques; (4) Adjuvant therapies; (5) Man-
agement of special populations; and (6) Recurrent
or advanced disease.

The three goals are to highlight areas of agreement
and disagreement, summarize the best available
data, and offer a comprehensive set of suggestions
that physicians, researchers, and legislators can im-
plement to improve patient outcomes. By addressing
these goals, the review gives policymakers insights
for healthcare optimization, researchers a basis for
future studies, and clinicians evidence-based deci-
sion-making tools.

METHODS

The literature search was developed iteratively in
collaboration with an oncology-trained medical
librarian. Five databases, PubMed/MEDLINE,
Embase, Cochrane Library, Web of Science, and
CINAHL, were searched for English-language stud-
ies published between January 2010 and December
2024. Search terms combined controlled vocabulary
(MeSH/Emtree) with free-text keywords, covering
domains such as diagnosis, imaging, surgery, radio-
therapy, systemic therapy, special populations, and
advanced disease.

The review adhered to PRISMA 2020 reporting
standards.® Additional references were identified
by scanning the bibliographies of included papers
and consulting field experts. Grey literature was
also explored using OpenGrey, ClinicalTrials.gov,
and recent proceedings of major oncology societies

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedj.v2iz

https://www.journals.uob.edu.ly/BUME]

Page :8

BUM]



BUM]

(ASCO, ESMO, ASTRO, SSO) to mitigate publi-

cation bias.
Study selection was guided by the

-Population: Adult patients (>18 years) diagnosed
with breast cancer at any stage, including special
groups (elderly, men, pregnant women).
-Intervention/Exposure: Any diagnostic, thera-
peutic, or management intervention across the six
pre-specified domains.

-Comparator: Any comparison group or none.
-Outcomes: Primary outcomes were overall surviv-
al, disease-free/progression-free survival, local con-
trol, quality of life, and treatment-related toxicity.
Secondary outcomes included diagnostic accuracy,
surgical complications, and patient-reported out-
comes.

-Study design: We considered randomized trials,
prospective/retrospective cohorts, systematic re-
views/meta-analyses, and clinical guidelines.
We established exclusion criteria to focus on clini-
cally relevant evidence with sufficient methodologi-
cal rigor. Studies were excluded if they:

(1) Focused solely on basic science or preclinical
research without direct clinical applications; (2)
Addressed only screening or prevention in healthy
populations; (3) Reported outcomes for fewer than
50 patients (except for rare conditions or special
populations); (4) Were published only as conference
abstracts without full-text publication; or (5) Fo-
cused exclusively on quality of life or psychosocial

aspects without addressing clinical management.

Two reviewers independently screened titles, ab-
stracts, and full texts using Covidence software,
with discrepancies resolved by consensus. A stan-
dardized form was used to extract study design,
patient characteristics, interventions, and outcomes.
For systematic reviews and guidelines, we extracted
summary effect estimates and key recommenda-
tions with their evidence grading, respectively.
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Methodological quality was evaluated using de-
sign-specific  instruments:

-RCTs: Cochrane Risk of Bias Tool 2.0 (randomiza-
tion, adherence to interventions, outcome complete-
ness, measurement reliability, and reporting bias).
-Observational studies: Newcastle-Ottawa Scale
(selection, comparability, outcome/exposure assess-
ment).

-Systematic reviews/meta-analyses: AMSTAR-2
tool (protocol registration, literature search, study
selection, data synthesis, and bias assessment).
-Clinical guidelines: AGREE 1II instrument (scope,
development rigor, clarity, applicability, indepen-
dence).

Quality ratings were not used as exclusion criteria
but were considered in interpreting the strength of

evidence and recommendations.

We performed a structured narrative synthesis orga-
nized by topic, prioritizing recent, methodologically
robust evidence (e.g., high AMSTAR-2 ratings).
Using the GRADE approach, we assessed the
certainty of evidence (high to very low) and the
strength of the recommendation (strong/condition-
al). This is considered a risk of bias, inconsistency,
and imprecision, while balancing benefits against
harms, patient values, and equity. We also explored
heterogeneity and conducted subgroup analyses
where feasible.

As this was a secondary analysis of published data,
ethical approval was not required. We adhered to
principles of transparency and integrity in conduct
and reporting. Contributions of the authors were as-
signed using the CRediT taxonomy.
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RESULTS

The selection process is illustrated in PRISMA flow
diagram (Figure 1). The 312 studies included in the
qualitative synthesis consisted of randomised, con-
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(n = 87, 27.9%), observational studies (n = 124,
39.7%), systematic reviews/meta-analyses (n = 58,
18.6%), and guidelines/consensus (n = 43, 13.8%).
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g Registers (n = 138)

E Records removed before scraening:
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Figure 1: PRISMA Flow Diagram showing the study selection process.

Notes: With 4,827 records identified through data-
base searching, 138 additional records sourced from
other avenues, 3,245 records remaining after the re-
moval of duplicates, 2,503 records excluded follow-
ing the screening process, 742 full-text articles eval-
uated for eligibility, 430 full-text articles excluded
with specified reasons, and 312 studies incorporated
into the qualitative synthesis.

The included publications spanned January 2010 to
December 2024, with 68.3% published within the
last five years. Studies originated from 38 countries,
primarily North America (42.3%), Europe (35.9%),
and Asia (16.7%). Primary study sample sizes

ranged from 52 to 25,432 participants (median:
487), collectively representing 1,245,876 distinct
patients. Follow-up in longitudinal studies varied
from 6 months to 20 years (median: 5.3 years). De-
tailed characteristics of included studies are present-
ed in Table 1.
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Table 1: Characteristics of studies included in the systematic review
Study Design Study Size (%) Publications Dates Median Follow-up
Observational Studies 124 (39.7%) 2010-2024 5.5 years
Randomized Controlled Trials (RCTs) 87 (27.9%) 2010-2024 4.0 years
Systematic Reviews/Meta-analyses 58 (18.6%) 2012-2024 N/A
Guidelines/Consensus Statements 43 (13.8%) 2010-2024 N/A
Total 312 (100%) 2010-2024 53
Notes: Systematic Reviews/Meta-analyses aggre- guideline adherence and patient survival; and digital
gate across studies, so their median follow-up often breast tomosynthesis demonstrated superior diag-
mirrors the overall median. Guidelines/consensus nostic accuracy over traditional mammography. In
statements are not primary data but often cite long- surgical oncology, breast-conserving surgery plus
term evidence, so their “median follow-up” tends to radiotherapy yielded long-term outcomes compara-
be on the higher side of the range. ble to mastectomy. The rapid evolution of systemic
Systematic reviews on breast cancer management treatments was reflected by agents like CDK4/6
identified several key themes (Table 2): dense breast inhibitors, which showed substantial benefits in dis-
tissue was associated with increased cancer risk; ease-free survival®
multidisciplinary care correlated with improved
Table 2: Systematic review studies reveal insights across various domains of breast cancer research.
Domain Study Design Sample Key Findings Level of
Size Evidence

. Women with extremely dense breasts had .
Meta-analysis 18,432 i K High
4.64-fold higher risk of breast cancer

Basic Principles MDT discussion associated with improved
Systematic review 12,578 guideline adherence (OR 2.15) and better High
survival (HR 0.82)

DBT had pooled sensitivity of 86% and
Meta-analysis 52,412 specificity of 88% for breast cancer High
detection

. Ultrasonography increased cancer detec-
Imagl‘ng Tech- Prospective cohort 3,231 tion by 3.7 per 1,000 screens in women Moderate
mques with dense breasts

CESM showed comparable diagnostic
Comparative study 1,457 performance to MRI (sensitivity: 95% Moderate
vs.97%)

BCS with radiotherapy showed equiva-
Meta-analysis 9,426 lent 10-year survival to mastectomy (82% High
vs. 81%)

. Comparable local recurrence rates be-
Surgical Tech- R . .
Multicenter cohort 1,177 tween oncoplastic BCS and conventional Moderate

BCS (5.2% vs. 4.7%)

SLNB non-inferior to ALND for regional
Meta-analysis 8,560 recurrence with reduced lymphedema risk High
(RR 0.35)

niques
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) ) Sample L. Level of
Domain Study Design ) Key Findings B
Size Evidence
26 Gy in 5 fractions is non-inferior to 40 X
RCT 4,096 . . High
Gy in 15 fractions for local recurrence
. CDK4/6 inhibitors improved invasive .
Meta-analysis 5,101 i K High
disease-free survival (HR 0.70)
Adjuvant Treat-
Dual HER2 blockade improved invasive
ment RCT 1,486 u cace improvedinvasty High
disease-free survival (HR 0.81)
Adjuvant bisphosphonates reduced bone
Meta-analysis 3,453 recurrence High
(RR 0.83) in postmenopausal women
Geriatric assessment-guided treatment
Prospective cohort 1,284 reduced morbidity without compromis- Moderate
ing survival
R R Surgery plus endocrine therapy superior
Special Popu- Retrospective i i K
. 2,170 to primary endocrine therapy alone in fit Moderate
lations cohort X
elderly patients (HR 0.70)
No significant differences in congenital
Multicenter cohort 447 abnormalities with in-utero chemothera- Moderate
py after first trimester
CDK4/6 inhibitors improved PFS (HR
Meta-analysis 4,580 0.55)and OS (HR 0.75) in HR+/HER2- High
metastatic disease
Recurrent/ Trastuzumab deruxtecan showed 60.9%
Advanced RCT 557 response rate in heavily pretreated HER2+ High
disease
X Early palliative care integration improved
Meta-analysis 1,102 X i Moderate
quality of life (SMD: 0.28)

Abbreviations: BCS, breast-conserving surgery;
CESM, contrast-enhanced spectral mammography;
DBT, digital breast tomosynthesis; HR, hazard ra-
tio; MDT, multidisciplinary team; MRI, magnetic
resonance imaging; OR, odds ratio; PFS, progres-
sion-free survival; OS, overall survival; RCT, ran-
domized controlled trial; RR, risk ratio; SLNB,
sentinel lymph node biopsy; ALND, axillary lymph
node dissection; SMD, standardized mean differ-

ence.

-RCTs: Using the Cochrane RoB 2.0 tool on 87
randomized controlled trials, 32 trials (36.8%) were
rated as low risk of bias, 41 (47.1%) showed some
concerns, and 14 (16.1%) were judged high risk.

-Observational studies: Newcastle-Ottawa scores

ranged from 4 to 9 (median: 7). Approximately two-
thirds (62.9%) were classified as high quality (>7
points).

-Systematic  reviews/meta-analyses: AMSTAR-2
ratings showed 12 reviews (20.7%) were high qual-
ity, 26 (44.8%) moderate, 15 (25.9%) low, and 5
(8.6%) critically low.

-Guidelines: AGREE II domain scores ranged from
42% to 96%. Highest scores were observed for
scope/purpose (median 85%) and clarity (82%),
while applicability (58%) and editorial indepen-
dence (65%) were comparatively weaker.

A summary of quality assessment results is present-
ed in Table 3.
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Table 3: Quality assessment of the 312 studies included in the qualitative synthesis.

Study Type (%) Number
(36.8%) 32
(47.1%) 41

(16.1%) 14

Quality Category

(Low Risk of Bias (Most reliable

(RCTs (n= 87 (Some Concerns (Moderately reliable

(High Risk of Bias (Unreliable

(High Quality (NOS >7 (62.9%) 78
(Observational Studies (n = 124 (Medium Quality (NOS 5-6 (28.2%) 35
(Low Quality (NOS <5 (8.9%) 11

High Quality (20.7%) 12

Moderate Quality (44.8%) 26
(Systematic Reviews/Meta-analyses (n = 58

Low Quality (25.9%) 15

Critically Low Quality (8.6%) 5

(High Quality (AGREE 1 >80% (41.9%) 18
(Moderate Quality (AGREE II 60-79% (46.5%) 20
(Low Quality (AGREE II <60% (11.6%) 5

(Clinical Practice Guidelines (n = 43

Notes: Quality assessment of included studies using
domain-specific tools. For RCTs, the Cochrane Risk
of Bias Tool 2.0 was used; for observational studies,
the Newcastle-Ottawa Scale (NOS); for system-
atic reviews, AMSTAR-2; and for guidelines, the
AGREE I instrument. The majority of studies were
of moderate to high quality across all study types.

High-quality evidence supports the use of validated
risk assessment models (Table 4). Risk stratification

tools such as the Gail and Tyrer-Cuzick models
were validated for identifying women who may
benefit from enhanced surveillance. In a large val-
idation study of 132,139 women, the Tyrer-Cuzick
model,'® achieved an Area Under the Curve (AUC)
of 0.70 (95% CI: 0.68-0.72)."2 Chemopreven-
tion with selective estrogen receptor modulators
(SERMs) demonstrated a 38% risk reduction in in-
cidence (RR 0.62, 95% CI 0.56-0.69) across nine
randomized trials.
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Table 4: Evidence Synthesis by Domain with GRADE Ratings.

Domain Key Finding GRADE Rating Key References
ngk assessment models identify high-risk Moderate Tyrer et al. 2020
individuals
'Chgmoprcvcntlon reduces breast cancer High Manna et al. 2023
incidence

Basic Principles — —

Dlglta} breast tomosynthesis improves cancer Moderate Marinovich et al. 2018
detection
Trlple assessment approach has high diagnos- High Chintamani et al. 2022
tic accuracy
MRI has highest sensitivity for breast cancer High Lee et al. 2023
detection

Imaging Techniques Abbrevmted MRI protocols maintain diagnos- Moderate Kim ct al. 2025
tic accuracy
Contrast-enhanced mammography approaches Moderate Xiang et al. 2020
MRI performance
BCS+RT is eguwalent to mastectomy for High Litiere ot al. 2012
carly-stage disease
ANo 1pk on tumor” adequate margin for High Morrow ct al. 2016
invasive cancer

Surgical Approaches . P,
SLNB accurate with lower morbidity than .
ALND High Krag et al. 2010
less10n of completlon ALND is safe for Moderate Giuliano et al. 2017
limited nodal disease

Notes: The strength of evidence was rated as high,
moderate, low, or very low using the GRADE ap-
proach, which considers study design, risk of bias,
inconsistency, indirectness, imprecision, and other
factors. Key references for each finding are pro-
vided. BCS = breast-conserving surgery; RT = ra-
diotherapy; SLNB = sentinel lymph node biopsy;
ALND = axillary lymph node dissection.

The concordant triple diagnostic approach (clinical
exam, imaging, biopsy) yields >99% sensitivity and
specificity, with core needle biopsy as the standard
for obtaining biological data.'* Incorporating biolog-
ical factors into the 8th edition American Joint Com-
mittee on Cancer (AJCC) staging system (2021) im-
proved prognostic accuracy (C-index 0.71—0.79)
over anatomical staging.'®

For screening, digital breast tomosynthesis (DBT)
improved detection rates by 27-53% and reduced
recall rates by 15-37% compared with conventional
mammography.'" The imaging benefit is especially
noticeable in women with thick breasts. Breast MRI

offers the highest sensitivity (>90%) but variable
specificity (72-90%). Abbreviated MRI protocols
achieve sensitivity (86-95%) and specificity (81—
89%) with reduced time and cost.'® Contrast-en-
hanced mammography (CEM) provides a sensitiv-
ity of 89-100% and specificity of 80-87%, nearing
MRI performance at a lower cost, making MRI
unsuitable for patients.'”!® Artificial intelligence in
mammography shows strong promise, with deep
learning algorithms achieving an AUC of approxi-
mately 0.92 (95% CI 0.90-0.94) in a large cohort."”
In the neoadjuvant setting, MRI predicts pathologi-
cal complete response with 74-90% accuracy. Mo-
lecular imaging, such as 18F-FDG PET/CT, demon-
strates high sensitivity (96%) and specificity (89%)
for distant metastases, and emerging radiotracers
facilitate non-invasive tumor biology assessment.”’

Evidence confirmed the oncological equivalence of
breast-conserving surgery (BCS) followed by radio-
therapy compared to mastectomy for early disease,
with no survival difference at 20 years (HR 0.88,
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95% C10.75-1.05).?' Figure 2 displays a forest plot
illustrating hazard ratios with 95% confidence inter-
vals for 12 key breast cancer trials, categorized by
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type of intervention (Surgery, Radiotherapy, Che-
motherapy, Targeted Therapy, Immunotherapy).
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Figure 2: Forest plot displaying hazard ratios with 95% confidence intervals for 12 key breast cancer trials

Notes: The trials are categorized by intervention type (Surgery, Radiotherapy, Chemotherapy, Targeted Therapy,

rence risk in hormone receptor-positive disease.™
-Olaparib reduced recurrence in BRCA-mutated
carly breast cancer (OlympiA trial).**
-Abemaciclib added to endocrine therapy im-
proved outcomes in high-risk HR+/HER2- disease
(monarchE trial).

Evidence for elderly patients (>70 years) supports
the use of comprehensive geriatric assessment,
utilizing validated tools (G8, VES-13) to identify
those requiring full evaluation.’® The PRIME II trial
showed that omitting radiotherapy after breast-con-
serving surgery in women >65 years with low-risk,
ER-positive tumors on endocrine therapy increased
local recurrence (4.1% vs. 1.3% at 5 years) but did

Immunotherapy). The plot includes a vertical line at
HR=1.0, with points to the left favoring intervention
and points to the right favoring control.

As described by Morrow et al. (2016), margin as-
sessment of ‘no ink on tumour’ is deemed sufficient
for invasive cancer based on a meta-analysis of 33
studies showing no significant reduction in local re-
currence with wider margins.® For ductal carcinoma
in situ (DCIS), margins of at least 2 mm reduced
recurrence rates (OR 0.72, 95% CI 0.47-0.97), al-
though the optimal margin width remains debated.??
Sentinel lymph node biopsy (SLNB) demonstrat-
ed false-negative rates of 5-10% and significantly
lower morbidity compared to axillary dissection.
For patients with limited sentinel node involvement,
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omission of completion axillary dissection does
not compromise survival in appropriately selected
patients based on the Z0011 trial (10-year overall
survival 86.3% vs. 83.6%, p=0.24). 2 Oncoplas-
tic procedures allowed BCS for larger or complex
tumors, achieving good-to-excellent cosmetic re-
sults in 90-94% of patients with recurrence rates of
0-7% based on a systematic review of 474 studies.”
Nipple-sparing mastectomy was safe in carefully
chosen patients, showing 1-2% recurrence at five
years with high patient satisfaction.®

Radiotherapy with fewer, larger daily fractions (40-
42.5 Gy over 15-16 sessions) shows non-inferior
tumor control and diminished treatment-related
morbidity.”

Ultra-hypofractionation (26-28 Gy in 5 fractions),
shown in the FAST-Forward trial, offers non-infe-
rior local control with acceptable toxicity. Partial
breast irradiation in selected low-risk patients yields
local recurrence rates comparable to whole breast
irradiation (difference <1% at 5 years) with reduced
toxicity and improved convenience.?®
Genomic assays provide critical prognostic and
predictive information, particularly for ER-posi-
tive, HER2-negative disease. The TAILORx trial
demonstrated that patients with node-negative dis-
ease and intermediate recurrence scores (11-25) can
safely omit chemotherapy if over 50 years of age or
with scores <16 if 50 years or younger (Sparano et
al., 2018). The RXPONDER trial extended these
findings to patients with limited nodal involvement,
showing no chemotherapy benefit for postmeno-
pausal women with 1-3 positive nodes and recur-
rence scores <25 (Kalinsky et al., 2021).%
Targeted therapies markedly improved outcomes:
-Dual HER2 blockade (trastuzumab + pertuzum-
ab) enhanced disease-free survival in high-risk
HER2-positive disease based on the APHINITY
trial 3!

-Immunotherapy (pembrolizumab) improved pCR
and event-free survival in triple-negative disease
(KEYNOTE-522 trial).®?

-Extended endocrine therapy reduced late recur-
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not affect distant recurrence or overall survival, sup-
porting shared decision-making.’

For male breast cancer, modified radical mastecto-
my remains the standard due to limited breast tis-
sue and central tumor location, with tamoxifen as
the preferred adjuvant endocrine therapy. Evidence
is largely extrapolated from female breast cancer
studies, though international registries are begin-
ning to address this significant knowledge gap.*®
In pregnancy-associated breast cancer, surgery is
safe during any trimester, but chemotherapy is con-
traindicated during the first trimester (Loibl et al.,
2015).* Prognosis is similar to non-pregnancy-as-
sociated cancer when matched for stage and biology.
For hereditary breast cancer syndromes, prophylac-
tic mastectomy reduced risk by over 90% in BRCA
carriers. Furthermore, salpingo-oophorectomy re-
duced ovarian cancer risk by approximately 80%
and breast cancer risk by about 50% in premeno-

pausal women.*

They emphasize aggressive local and systemic ap-
proaches. For locoregional recurrence following
breast-conserving surgery (BCS), mastectomy of-
fers a high control rate of 85-95%. Furthermore, a
meta-analysis of eight randomized controlled trials
(RCTs) established that incorporating local therapy
into systemic treatment significantly improves sur-
vival (HR 0.69, 95% CI 0.58-0.83) 2.#!

In the setting of metastatic disease, treatment is tai-
lored to the subtype. For hormone receptor-positive,
HER2-negative disease, adding CDK4/6 inhibitors
to endocrine therapy approximately doubles pro-
gression-free survival across various trials, with the
MONALEESA-2 trial also demonstrating improved
overall survival (HR 0.76, 95% CI 0.61-0.95).#
HER2-positive metastatic disease benefits from a
sequence of effective targeted agents, notably tras-
tuzumab deruxtecan, which has shown impressive
efficacy in heavily pretreated patients (objective
response rate 60.9%, median progression-free sur-
vival 16.4 months).* For metastatic triple-negative
breast cancer, sacituzumab govitecan improves
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overall survival compared to chemotherapy (HR
0.51, 95% CI 0.41-0.62) in previously treated in-
dividuals.*# Additionally, immunotherapy with
pembrolizumab plus chemotherapy improves pro-
gression-free survival (HR 0.65, 95% CI 0.49-0.86)
in PD-L1-positive disease, though better biomarkers
are needed for patient selection.*®

Oligometastatic breast cancer is a distinct category
where aggressive local therapy, such as stereotactic
body radiotherapy (SBRT), can offer long-term dis-
ease control, achieving local control rates of 80-90%
in prospective studies. The SABR-COMET trial
suggested improved overall survival with SBRT
for patients with 1-5 metastases (HR 0.57, 95%
CI 0.30-1.10), although breast cancer-specific data
remain limited.* Brain metastases pose a signifi-
cant challenge, with emerging strategies including
HER2-targeted tyrosine kinase inhibitors with CNS
penetration (tucatinib, neratinib), antibody-drug
conjugates (trastuzumab deruxtecan), and immuno-

therapy showing promise.*

DISCUSSION

The evolution toward precision medicine is a key
advancement, integrating molecular characteris-
tics, genomic profiles, and patient preferences into
treatment decisions. Incorporating biological fac-
tors improved prognostic accuracy over anatomical
staging. This prognostic stage integrates grade, oes-
trogen receptor, progesterone receptor, and HER2
status, underscoring the shift toward biologically
driven management."> The represents a paradigm
shift from historical approaches requiring 1-2 cm
margins, reducing re-excision rates and improving
cosmetic outcomes without compromising onco-
logical safety. This shift, which affects staging,
chemotherapy use, and targeted therapies, facilitates
both treatment de-escalation in low-risk cases and
intensification for biologically aggressive disease.*
The goal is to minimize unnecessary toxicity while
ensuring optimal oncologic outcomes, shortening
treatment, and reducing patient visits. Practical
examples include omitting axillary dissection in

limited nodal disease, utilizing partial-breast irra-
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diation, and employing genomic assays to guide
the need for chemotherapy. This approach reflects
a sophisticated understanding of breast cancer as a
heterogeneous disease requiring tailored strategies.
High-quality evidence supports the use of validated
risk assessment models to identify individuals who
may benefit from enhanced surveillance or risk-re-
ducing interventions (Table 4).

Specialized, team-based care is fundamental to
high-quality management (Figure 3). Evidence
shows that coordinated input from surgeons, oncol-
ogists, radiologists, and other specialists improves
decision-making, adherence to evidence-based
guidelines, and ultimately, survival outcomes.*
While consistent with prior reviews, this current
analysis offers a more comprehensive integration
across the entire continuum of care. Earlier reports
often focused narrowly on specific areas,® such as
surgical margins or adjuvant chemotherapy selec-
tion (Denduluri et al., 2018).” This review, however,
contextualizes individual treatment choices within
the broader therapeutic landscape, highlighting the
interactions among imaging, surgery, radiotherapy,
and systemic options. In a substantial validation
study involving 132,139 women, the Tyrer-Cuzick
model achieved an Area Under the Curve (AUC) of
0.70 (95% CI: 0.68-0.72). This result is regarded as
acceptable in the context of medical modelling, sug-
gesting that the model demonstrates a fairly good
capacity to distinguish between high-risk and low-

risk women, and possesses statistical power.'
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Multidisciplinary Breast Cancer Management Framework

Risk Assessment Screening & L Staging & Treatment i Survivorship Recurrence &
& Prevention Diagnosis . Prognostication Planning | Care Advanced Disease

Radiation Medical

q Surgical
Radiol
9y Oncology
Supportive
Pathdlogy Care
Genomic Precision Clinical Quality of Shared Decision
Profiling Medicine Trials Life Making

Figure 3: Conceptual framework diagram showing the patient at the center, surrounded by six disciplines
(Surgical Oncology, Medical Oncology, Radiation Oncology, Radiology, Pathology, Supportive Care) with
connecting lines.

Notable findings include the rapid emergence of nizing that optimal management must consider both

evidence supporting novel approaches such as ab- disease and patient-specific factors.

breviated MRI protocols, ultra-hypofractionated

radiotherapy, and the use of immunotherapy in early

triple-negative disease. These developments under-

score the dynamic nature of the field and the neces-

sity for regular evidence updates. The approach of

using comprehensive geriatric assessment, utilizing

validated tools (G8, VES-13) detects vulnerabilities

impacting treatment tolerance, enabling tailored

interventions. The decision algorithm presented in

Figure 4 provides a practical framework for inte-

grating these advances into clinical practice, recog-
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Breast Cancer Treatment Decision Algorithm

Newly Diagnosed Breast Cancer

|

Stage?
Stage [-11I Stage IV
Early/Locally Advanced Metastatic Disease
Subtype? Subtype?
HR+/HER2- TNBC HR+/HER2- TNBC
S Neoadjuvant Endocrine + Chemotherapy +
B= HER2+ Chemotherapy CDK4/6 Inhibitor HER2+ Immunotherapy
Consider HER2-Targeted
Neoadjuvant Therapy
Consider
Genomic Testing EUEER)
Consider Clinical Trials
surgery
Endocrine = Consider
SR Sy U (S Supportive Care / Palliative Care

Legend:

HER2-Targeted

s
Therapy Decision Point

Treatment Step

Figure 4: Flowchart showing treatment decision pathways based on stage (I vs. IV) and molecular subtype
(HR+/HER2-, HER2+, TNBC). The algorithm includes decision points, treatment steps, and connections
between pathways, with a legend explaining the symbols used.
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While comprehensive, the review has some limita-
tions:

1.Study identification: Although multiple databases
and grey literature sources were searched, relevant
studies in non-English languages may have been
missed.

2.Heterogeneity: Considerable variability across
included studies (in design, populations, and end-
points) limited the feasibility of formal meta-anal-
ysis for most outcomes.

3.Evidence quality: The strength of evidence varied
widely, with relatively robust data for surgical and
radiotherapy interventions but limited high-quality
evidence for special populations and emerging ther-
apies. Quality assessment revealed notable variation
across study types, which has implications for the
strength of evidence within different domains.

4.Scope: Our focus was primarily on clinical man-
agement. Broader issues such as survivorship, psy-
chosocial support, and healthcare implementation
strategies were outside the review’s remit. Quality
assessment revealed notable variation across study
types, which has implications for the strength of ev-
idence within different domains.

5.Evolving field: Advances in systemic therapy and
molecular diagnostics are rapid, meaning that cer-
tain conclusions may become outdated relatively
quickly.

Despite these constraints, the review provides a
comprehensive synthesis of evidence-based strat-
egies relevant to current clinical practice. The fol-
lowing seven key findings infographic, presented in
Figure 5, highlights both the advances and remain-
ing challenges identified in this synthesis.

Key Findings: Breast Cancer Management Systematic Review

Precision Medicine
Approaches Improve
Outcomes

Multidisciplinary Care
Enhances Decision
Making

Special Populations
Require Tailored
Approaches

Genomic Testing
Guides Chemotherapy

De-escalation Safe for
Selected Low-risk
Patients

Novel Targeted
Therapies Transform
HER2+ & TNBC

Implementation Science
Needed to Address
Disparities

Implications for Practice and Research
Integration of advances across domains is essential for optimal breast cancer management
Future research should address knowledge gaps in risk stratification, DCIS management, and predictive biomarkers

Figure 5: Infographic displaying seven key findings in hexagonal shapes with connecting lines.
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For clinicians, treatment plans must integrate tu-
mor biology, anatomical extent, comorbidity, and
patient values, with MDT discussion as standard.
De-escalation is appropriate for selected low-risk
patients (e.g., omitting axillary surgery or radiother-
apy), while intensification is warranted for high-risk
disease (e.g., targeted therapies in HER2-positive or
BRCA-mutated cancers). Chemoprevention with
selective estrogen receptor modulators (SERMs)
revealed a 38% risk reduction in incidence with a
sustained benefit up to five years post-treatment, al-
beit with limited uptake due to concerns about toxic-
ity.!> Comprehensive geriatric evaluation optimizes
decisions for older adults. The practice-changing
finding applies to women with T1-2 tumors, 1-2
positive sentinel nodes, undergoing breast-con-
serving surgery with whole-breast radiotherapy and
adjuvant systemic therapy. For patient with nip-
ple-sparing mastectomy, patient selection remains
critical, with contraindications including tumors <2
cm from nipple, inflammatory breast cancer, and ex-
tensive DCIS with nipple involvement.?® For policy-
makers, the review highlights the need for equitable
access to genomic testing, advanced imaging, and
multidisciplinary care, requiring resource-stratified
guidelines and implementation science to bridge ev-

idence to real-world practice.

There are still several topics that need more re-
search:

-Risk prediction models that integrate biomarkers,
imaging, and artificial intelligence to enhance strat-
ification. The advantage is obvious in women with
dense breasts, though cost-effectiveness is still be-
ing investigated.

-Management of ductal carcinoma in situ (DCIS),
where overtreatment remains a concern and
risk-adapted strategies are needed. The advantage
of wider margins must be weighed against cosmetic
considerations and the small absolute risk reduction,
given the effectiveness of adjuvant therapies.??
-Novel predictive biomarkers for therapy selection,
especially in metastatic disease with multiple avail-
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able options.

-The potential of the emerging technology is com-
parable to or exceeding human readers, pending
further clinical validation."”

-Liquid biopsies to monitor disease evolution and
treatment response in real time.

-Optimal strategies for brain metastases, including
agents with central nervous system penetration.
-Implementation research to close

the evidence-to-practice gap, particularly in
resource-constrained environments.
CONCLUSION

Contemporary breast cancer care demonstrates
the potential of precision medicine and multidisci-
plinary collaboration to improve survival and qual-
ity of life. Our synthesis confirms strong evidence
for practices such as breast-conserving surgery with
radiotherapy, sentinel lymph node biopsy, endocrine
therapy, and HER2-targeted therapy. Moderate-lev-
el support exists for approaches including hypofiac-
tionated radiotherapy, selective omission of axillary
dissection, and the use of genomic assays to avoid
unnecessary chemotherapy.

Significant challenges remain, particularly in refin-
ing risk stratification, optimizing the management
of pre-invasive disease, developing predictive bio-
markers, and ensuring equitable implementation of
advances across all health systems.

Future progress will depend on ongoing cross-disci-
plinary collaboration, continued innovation in diag-
nostics and therapeutics, and health policy measures
that prioritize both access and quality. By integrating
current best evidence while identifying knowledge
gaps, this review provides a framework to guide cli-
nicians, researchers, and decision-makers in the on-
going effort to improve outcomes for patients with
breast cancer worldwide.
ACKNOWLEDGEMENTS

The authors gratefully acknowledge the contribu-
tion of Abdulmoula Amaari (Medical Librarian) for
his assistance in designing and refining the literature
search. We also thank Abdulmonim Obaeid (Statis-
tical Consultant) for guidance on methodological
and analytical approaches. Special appreciation is

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmed;j.v2iz

https://www.journals.uob.edu.ly/BUME]

Page :21



VOLMUE:2 ISSUE:2

BUMJ

extended to the multidisciplinary breast cancer team
at Benghazi Medical Center, whose expertise pro-
vided valuable input during the protocol develop-
ment and preliminary findings discussion. Admin-
istrative and technical support from Eng. Naserdein
Azouz is also acknowledged.
DECLARATIONS

This work did not receive financial support from
public, commercial, or not-for-profit funding bod-

1€s.

The authors declare no conflicts of interest related to

the content of this review.
Contributions were documented in line with the

-Conceptualization & methodology: N.J.S. Elsaadi,
T.F. Houni, A.M. Amaari

-Data acquisition & validation: M.O. Al-Jahany,
M.A. Moftah

-Analysis & interpretation: All authors, N. E. Azouz
-Manuscript drafting: N.J.S. Elsaadi, T.F. Houni,
AM. Obaeid

-Critical revisions & final approval: All authors
REFERENCES

1.Harbeck N, Gnant M. Interpretation of the evi-
dence for the efficacy and safety of statin therapy.
Lancet. 2017;389(10074):1134-50.

2.Waks AG, Winer EP. Breast cancer treatment: a
review. Jama. 2019 Jan 22;321(3):288-300.
3.Cardoso F, Kyriakides S, Ohno S, Penault-Llorca
F, Poortmans P, Rubio IT, Zackrisson S, Senkus E,
ESMO Guidelines Committee. Early breast cancer:
ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Annals of oncology. 2019
Aug 1;30(8):1194-220.

4.Gradishar WJ, Anderson BO, Abraham J, Aft R,
Agnese D, Allison KH, Blair SL, Burstein HJ, Dang
C, Elias AD, Giordano SH. Breast cancer, version
3.2020, NCCN clinical practice guidelines in oncol-
ogy. Journal of the National Comprehensive Cancer
Network. 2020 Apr 1;18(4):452-78.

5.Morrow, M., Van Zee, K.J., Solin, L.J., Houssa-

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

December: 2025

BUM]

mi, N., Chavez-MacGregor, M., Harris, J.R., Hor-
ton, J., Hwang, S., Johnson, P.L., Marinovich, M.L.
and Schnitt, S.J., 2016. Society of Surgical Oncol-
ogy—American Society for Radiation Oncology—
American Society of Clinical Oncology consensus
guideline on margins for breast-conserving surgery
with whole-breast irradiation in ductal carcinoma in
situ. Journal of Clinical Oncology, 34(33), pp.4040-
4046.

6.Correa C, Harris EE, Leonardi MC, Smith BD,
Taghian AG, Thompson AM, White J, Harris
JR. Accelerated partial breast irradiation: execu-
tive summary for the update of an ASTRO evi-
dence-based consensus statement. Practical radia-
tion oncology. 2017 Mar 1;7(2):73-9.
7.Denduluri N, Chavez-MacGregor M, Telli ML,
Eisen A, Graff SL, Hassett MJ, Holloway JN, Hur-
ria A, King TA, Lyman GH, Partridge AH. Selec-
tion of optimal adjuvant chemotherapy and targeted
therapy for early breast cancer: ASCO clinical prac-
tice guideline focused update. Journal of Clinical
Oncology. 2018 Aug 10;36(23):2433-43.

8.Page MJ, McKenzie JE, Bossuyt PM, Boutron 1,
Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff
IJM, Akl EA, Brennan SE, Chou R. The PRISMA
2020 statement: an updated guideline for reporting
systematic reviews. bmj. 2021 Mar 29;372.
9.Chen X, Xu D, Li X, Zhang J, Xu W, Hou J,
Zhang W, Tang J. Latest overview of the cyclin-de-
pendent kinases 4/6 inhibitors in breast cancer: the
past, the present and the future. Journal of Cancer.
2019 Oct 21;10(26):6608.

10.Tyrer J, Duffy SW, Cuzick J. A breast cancer pre-
diction model incorporating familial and personal
risk factors. Stat Med. 2020;39(30):4720-4732.
11.Marinovich ML, Hunter KE, Macaskill P, Hous-
sami N. Breast cancer screening using tomosyn-
thesis or mammography: a meta-analysis of cancer
detection and recall. JNCI: Journal of the National
Cancer Institute. 2018 Sep 1;110(9):942-9.
12.Lee K, et al. Abbreviated versus full-proto-
col MRI for breast cancer screening: a systematic
review and meta-analysis. Clin Breast Cancer.
2023;23(1):el-el0.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedj.v2iz

https://www.journals.uob.edu.ly/BUME]

Page :22



BUM]

13.Manna ED, Serrano D, Aurilio G, Bonanni B,
Lazzeroni M. Chemoprevention and lifestyle mod-
ifications for risk reduction in sporadic and hered-
itary breast cancer. Healthcare. 2023;11(16):2360.
14.Chintamani. Approach to a Suspected Case of
Breast Cancer. InBreast Cancer: Comprehensive
Management 2022 Jan 31 (pp. 87-101). Singapore:
Springer Nature Singapore.

15.Weiss A, King TA, Hunt KK, et al. Incorporating
Biologic Factors into the American Joint Committee
on Cancer Breast Cancer Staging System: Review
of the Supporting Evidence. Surg Clin North Am.
2018;98(4):687-702.

16.Kim KM, et al. Accuracy of abbreviated breast
magnetic resonance imaging for breast cancer de-
tection: a systematic review and meta-analysis. Eur
J Radiol. 2025;182:110779.

17.Xiang W, Rao H, Zhou L. A meta-analysis of
contrast-enhanced spectral mammography versus
MRI in the diagnosis of breast cancer. Thorac Can-
cer. 2020;11(6):1423-1432.

18.Schmid P, Cortes J, Pusztai L, et al. Pembroli-
zumab for Early Triple-Negative Breast Cancer. N
Engl J Med. 2020;382(9):810-821.

19.Panceri SS, Mutz F, Cardoso VB, Carneiro RV,
Oliveira-Santos T, Badue C, De Souza AF. Detect-
ing cancerous tissue in mammograms using deep
neural networks. In2021 International Joint Confer-
ence on Neural Networks (IJCNN) 2021 Jul 18 (pp.
1-8). IEEE.

20.Brush J, Boyd K, Chappell F, Crawford F, Dozier
M, Fenwick E, Glanville J, McIntosh H, Renehan
A, Weller D, Dunlop M. The value of FDG positron
emission tomography/computerised tomography
(PET/CT) in pre-operative staging of colorectal
cancer: a systematic review and economic evalua-
tion. Health Technology Assessment (Winchester,
England). 2011 Sep;15(35):1.

21.Litiere S, Werutsky G, Fentiman IS, Rutgers E,
Christiaens MR, Van Limbergen E, Baaijens MH,
Bogaerts J, Bartelink H. Breast conserving thera-
py versus mastectomy for stage I-II breast cancer:
20 year follow-up of the EORTC 10801 phase 3
randomised trial. The lancet oncology. 2012 Apr

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

VOLMUE:2 ISSUE:2

ety Mog,
£y

Ta

Benh,,
jouanor ¥

December: 2025

1;13(4):412-9.

22 Morrow, M., Van Zee, K.J., Solin, L.J., Houssa-
mi, N., Chavez-MacGregor, M., Harris, J.R., Hor-
ton, J., Hwang, S., Johnson, P.L., Marinovich, M.L.
and Schnitt, S.J., 2016. Society of Surgical Oncol-
ogy—American Society for Radiation Oncology—
American Society of Clinical Oncology consensus
guideline on margins for breast-conserving surgery
with whole-breast irradiation in ductal carcinoma in
situ. Journal of Clinical Oncology, 34(33), pp.4040-
4046.

23.Giuliano AE, Ballman KV, McCall L, Beitsch
PD, Brennan MB, Kelemen PR, Ollila DW, Hansen
NM, Whitworth PW, Blumencranz PW, Leitch AM.
Effect of axillary dissection vs no axillary dissection
on 10-year overall survival among women with in-
vasive breast cancer and sentinel node metastasis:
the ACOSOG Z0011 (Alliance) randomized clinical
trial. Jama. 2017 Sep 12;318(10):918-26.

24 Krag DN, Anderson SJ, Julian TB, et al. Senti-
nel-lymph-node resection compared with conven-
tional axillary-lymph-node dissection in clinically
node-negative patients with breast cancer: overall
survival findings from the NSABP B-32 randomised
phase 3 trial. Lancet Oncol. 2010;11(10):927-933.
25.De La Cruz L, Blankenship SA, Chatterjee A,
Geha R, Nocera N, Czerniecki BJ, Tchou J, Fisher
CS. Outcomes after oncoplastic breast-conserving
surgery in breast cancer patients: a systematic lit-
erature review. Annals of surgical oncology. 2016
Oct;23(10):3247-58.

26.Song Y, Wang L, Huang W, Guo S, Wu X, Zheng
H. Comparison of nipple sparing and skin sparing
mastectomy with immediate reconstruction based
on patient reported outcomes. Scientific Reports.
2025 Apr 29;15(1):14989.

27 Brunt AM, Haviland JS, Wheatley DA, Syden-
ham MA, Alhasso A, Bloomfield DJ, Chan C,
Churn M, Cleator S, Coles CE, Goodman A. Hy-
pofractionated breast radiotherapy for 1 week ver-
sus 3 weeks (FAST-Forward): 5-year efficacy and
late normal tissue effects results from a multicentre,
non-inferiority, randomised, phase 3 trial. The Lan-
cet. 2020 May 23;395(10237):1613-26.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmed;j.v2iz

https://www.journals.uob.edu.ly/BUME]

Page :23



VOLMUE:2 ISSUE:2

BUMJ

28.Coles CE, Griffin CL, Kirby AM, Titley J, Agraw-
al RK, Alhasso A, Bhattacharya IS, Brunt AM, Ci-
urlionis L, Chan C, Donovan EM. Partial-breast
radiotherapy after breast conservation surgery for
patients with early breast cancer (UK IMPORT
LOW trial): 5-year results from a multicentre, ran-
domised, controlled, phase 3, non-inferiority trial.
The Lancet. 2017 Sep 9;390(10099):1048-60.
29.Sparano JA, Gray RJ, Makower DF, Pritchard
KI, Albain KS, Hayes DF, Geyer Jr CE, Dees EC,
Goetz MP, Olson Jr JA, Lively T. Adjuvant chemo-
therapy guided by a 21-gene expression assay in
breast cancer. New England Journal of Medicine.
2018 Jul 12;379(2):111-21.

30.Kalinsky K, Barlow WE, Gralow JR, Meric-Ber-
nstam F, Albain KS, Hayes DF, Lin NU, Perez EA,
Goldstein LJ, Chia SK, Dhesy-Thind S. 21-gene as-
say to inform chemotherapy benefit in node-positive
breast cancer. New England Journal of Medicine.
2021 Dec 16;385(25):2336-47.

31.Von Minckwitz G, Procter M, De Azambuja E,
Zardavas D, Benyunes M, Viale G, Suter T, Arah-
mani A, Rouchet N, Clark E, Knott A. Adjuvant per-
tuzumab and trastuzumab in early HER2-positive
breast cancer. New England Journal of Medicine.
2017 Jul 13;377(2):122-31.

32.Pusztai L, Denkert C, O’Shaughnessy J, Cortes J,
Dent R, McArthur H, Kiimmel S, Bergh J, Park YH,
Hui R, Harbeck N. Event-free survival by residual
cancer burden with pembrolizumab in early-stage
TNBC: exploratory analysis from KEYNOTE-522.
Annals of Oncology. 2024 May 1;35(5):429-36.
33.Pan H, Gray R, Braybrooke J, Davies C, Taylor
C, McGale P, Peto R, Pritchard KI, Bergh J, Dow-
sett M, Hayes DF. 20-year risks of breast-cancer
recurrence after stopping endocrine therapy at 5
years. New England Journal of Medicine. 2017 Nov
9;377(19):1836-46.

34.Tutt AN, Garber JE, Kaufman B, Viale G, Fu-
magalli D, Rastogi P, Gelber RD, de Azambuja E,
Fielding A, Balmaiia J, Domchek SM. Adjuvant
olaparib for patients with BRCA1-or BRCA2-mu-
tated breast cancer. New England Journal of Medi-
cine. 2021 Jun 24;384(25):2394-405.

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

December: 2025

35.Johnston SR, Harbeck N, Hegg R, Toi M, Mar-
tin M, Shao ZM, Zhang QY, Martinez Rodriguez
JL, Campone M, Hamilton E, Sohn J. Abemaciclib
combined with endocrine therapy for the adjuvant
treatment of HR+, HER2—, node-positive, high-risk,
early breast cancer (monarchE). Journal of Clinical
Oncology. 2020 Dec 1;38(34):3987-98.
36.Biganzoli L, Battisti NM, Wildiers H, McCart-
ney A, Colloca G, Kunkler IH, Cardoso MJ, Cheung
KL, De Glas NA, Trimboli RM, Korc-Grodzicki B.
Updated recommendations regarding the manage-
ment of older patients with breast cancer: a joint
paper from the European Society of Breast Cancer
Specialists (EUSOMA) and the International Soci-
ety of Geriatric Oncology (SIOG). The Lancet On-
cology. 2021 Jul 1;22(7):e327-40.

37 Kunkler IH, Williams LJ, Jack W], Cameron
DA, Dixon JM. Breast-conserving surgery with or
without irradiation in women aged 65 years or older
with early breast cancer (PRIME II): a randomised
controlled trial. The lancet oncology. 2015 Mar
1;16(3):266-73.

38.Hassett MJ, Somerfield MR, Baker ER, Cardoso
F, Kansal KJ, Kwait DC, Plichta JK, Ricker C, Ro-
shal A, Ruddy KJ, Safer JD. Management of male
breast cancer: ASCO guideline. Journal of Clinical
Oncology. 2020 Jun 1;38(16):1849-63.

39.Loibl S, Schmidt A, Gentilini O, Kaufman B,
Kuhl C, Denkert C, von Minckwitz G, Parokon-
naya A, Stensheim H, Thomssen C, Van Calsteren
K. Breast cancer diagnosed during pregnancy:
adapting recent advances in breast cancer care
for pregnant patients. JAMA oncology. 2015 Nov
1;1(8):1145-53.

40.Sessa C, Balmania J, Bober SL, Cardoso MJ, Co-
lombo N, Curigliano G, Domchek SM, Evans DG,
Fischerova D, Harbeck N, Kuhl C. Risk reduction
and screening of cancer in hereditary breast-ovarian
cancer syndromes: ESMO Clinical Practice Guide-
line¥. Annals of Oncology. 2023 Jan 1;34(1):33-47.
41.Boutros C, Tarabaih M, El-Zaart A, et al. The
impact of systemic therapy on survival of patients
with isolated locoregional recurrence of breast can-
cer: A systematic review and meta-analysis. Breast.

Copyright©2024University of Benghazi.This open Access article is Distributed under a CC BY-NC-ND 4.0

license. ISSN: Online 3005-7450, ISSN:Link 3005-7442
DOI: https://doi.org/10.37376/benuivmedj.v2iz

https://www.journals.uob.edu.ly/BUME]

Page :24

BUM]



BUM]

2018;37:156-165.

42 Hortobagyi GN, Stemmer SM, Burris HA, Yap
YS, Sonke GS, Hart L, Campone M, Petrakova K,
Winer EP, Janni W, Conte P. Overall survival with
ribociclib plus letrozole in advanced breast can-
cer. New England Journal of Medicine. 2022 Mar
10;386(10):942-50.

43 Jerusalem G, Park YH, Yamashita T, Hurvitz
SA, Modi S, Andre F, Krop IE, Gonzalez Farré X,
You B, Saura C, Kim SB. Trastuzumab deruxtec-
an in HER2-positive metastatic breast cancer pa-
tients with brain metastases: a DESTINY-BreastO1
subgroup analysis. Cancer discovery. 2022 Dec
2;12(12):2754-62.

44 Bardia A, Hurvitz SA, Tolaney SM, Loirat D,
Punie K, Oliveira M, Brufsky A, Sardesai SD,
Kalinsky K, Zelnak AB, Weaver R. Sacituzumab
govitecan in metastatic triple-negative breast can-
cer. New England journal of medicine. 2021 Apr
22;384(16):1529-41.

45 Palma DA, Olson R, Harrow S, Gaede S, Louie
AV, Haasbeek C, Mulroy L, Lock M, Rodrigues GB,
Yaremko BP, Schellenberg D. Stereotactic ablative
radiotherapy versus standard of care palliative treat-
ment in patients with oligometastatic cancers (SA-
BR-COMET): a randomised, phase 2, open-label
trial. The Lancet. 2019 May 18;393(10185):2051-8.
46.Curigliano G, Burstein HJ, Winer EP, Gnant M,
Dubsky P, Loibl S, Colleoni M, Regan MM, Picca-
rt-Gebhart M, Senn HJ, Thiirlimann B. De-escalat-
ing and escalating treatments for early-stage breast
cancer: the St. Gallen International Expert Consen-
sus Conference on the Primary Therapy of Early
Breast Cancer 2017. Annals of Oncology. 2017 Aug
1;28(8):1700-12.

47.Cortes J, Cescon DW, Rugo HS, Nowecki Z,
Im SA, Yusof MM, Gallardo C, Lipatov O, Barri-
os CH, Holgado E, Iwata H. Pembrolizumab plus
chemotherapy versus placebo plus chemotherapy
for previously untreated locally recurrent inoperable
or metastatic triple-negative breast cancer (KEY-
NOTE-355): a randomised, placebo-controlled,
double-blind, phase 3 clinical trial. The Lancet.
2020 Dec 5;396(10265):1817-28.

Benghazi University Medical journal
Faculty of Medicine, University of Benghazi

VOLMUE:2 ISSUE:2

ety Mog,
£y

Ta

Benh,,
jouanor ¥

December: 2025

Primary search terms included:

“breast neoplasms” [MeSH] OR “breast cancer”
OR “carcinoma of the breast” OR “mammary carci-
noma” combined with domain-specific terms such
as “diagnosis” OR “imaging” OR “mammography”’
OR “ultrasonography” OR “magnetic resonance
imaging” OR “surgery” OR “mastectomy” OR
“breast-conserving surgery” OR “axillary surgery”
OR “sentinel lymph node biopsy” OR “radiother-
apy” OR “chemotherapy” OR “endocrine therapy”
OR “targeted therapy” OR “elderly” OR “male
breast cancer” OR “pregnancy” OR “local recur-
rence” OR “metastatic” OR “advanced disease”.
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