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Abstract

Background: Metastatic breast cancer (MBC) is a significant cause of cancer-related mor-
tality worldwide, with unique challenges in resource-limited settings. Radiotherapy cen-
ters play a critical role in the management of MBC, but there is limited data on the clinical
and pathological profiles as well as treatment patterns in these settings.

Aim: To describe the socio-demographic characteristics, clinico-pathological features,
molecular profiles and treatment patterns of patients with MBC at a major radiotherapy
centre in sub-Saharan Africa

Methods: This was a quantitative retrospective cross-sectional study involving patients
with MBC managed between 2016 and 2020. Data were extracted from patients’ medi-
cal records and analysed with STATA software (version 16). Descriptive statistics were
used to summarise the data.

Results: The study involved 154 MBC patients with a median age of 48 years (IQR 19)
ranging from 26 to 79 years. Young adults (< 39 years) comprised 29.9% whereas patients
260 years accounted for 12.9%. Triple-negative breast cancers comprised 28.6% whereas
human epidermal growth factor receptor-2/Neu - enriched tumours constituted 18.8%.
Only 29.9% were diagnosed with de novo metastasis. A considerable majority (85.1%)
were treated with palliative intent whereas 14.9% received best supportive care only,
with none receiving curative treatment. The sites of first occurrence of distant metastasis
were bone tissue (38.3%), lung (34.4%), liver (14.9%) and the brain (12.4%). Overall, 63%
had solitary metastatic sites whereas 27.9% and 7.8% had double and triple metastatic
sites, respectively. About a quarter (24.7%) presented to the radiotherapy center within
6 months of the onset of symptoms, whereas the majority (84.5%) sought care within 24
months.

Conclusion: Bone, lung, liver and brain were the primary metastatic sites, with complex
combinations involving these organs, reflecting the heterogeneity of the disease. Con-
text-specific strategies are needed to address the high burden of advanced-stage disease
and improve oncological care for patients with MBC in limited-resource settings.
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Introduction

Breast cancer remains the most common malignancy affecting women globally, with steadily rising incidence rates, expected to double by 2035
[1]. Breast cancer accounts for approximately 2.3 million new cancer diagnoses each year, representing about 11.7% of all cancer cases globally
[2]. Advanced breast cancer (ABC) accounts for a high proportion of cancer-related deaths among women [3], with annual mortality of about 8.8
million people [1]. Breast cancer is the leading cause of cancer-related deaths among Ghanaian women who also tend to present for treatment
at advanced stages (stages lll and IV) [4, 5]. Metastasis-related complications account for more than 90% of fatalities among patients with breast
cancer [6]. While early-stage breast cancer can often be treated effectively, metastatic breast cancer (MBC) remains a major public health chal-
lenge, particularly in limited-resource settings. In all, patients are often diagnosed with advanced disease due to late presentation and limited
access to early detection and treatment services [7]. Sub-Saharan Africa exemplifies such settings, where the burden of breast cancer, includ-
ing MBC, continues to grow, with dire consequences for both patients and healthcare systems. MBC, characterised by the spread of cancer to
distant organs such as the bones, liver, lungs and brain, remains the most lethal form of breast cancer, significantly reducing survival rates [8]. In
high-income countries, early detection programs and advanced therapeutic options have significantly improved breast cancer outcomes [92]. In
these settings, only about 6%-10% of breast cancer patients present with metastatic disease at diagnosis [10]. In contrast, limited-resource set-
tings, such as sub-Saharan Africa, face numerous challenges This results in poorer outcomes for breast cancer patients, with up to 50% of breast
cancer patients presenting with metastatic disease [11]. A recent study in Ghana reported that the breasts were the second most frequent site
of occurrence of de novo metastatic cancer (17.6%) among adult patients managed between 2021 and 2022 [12].

Breast cancer has a proclivity to metastasize to bone (50%-65%), lung (17%), brain (16%) and liver (6%) [13]. The symptoms of metastatic dis-
ease depend on the exact site and include headaches, seizures, bone pain, vomiting, pain in the chest or abdomen and dyspnea [14]. Breast
cancer metastasis is influenced by tumour size, histologic grade and nodal involvement as well as hormone receptor status. Once metastasis
occurs, the disease is considered incurable, with treatment options primarily focused on prolonging survival and alleviating symptoms [6].
This is in spite of advances in the treatment of MBC that have significantly improved patient survival. Even when breast cancer is detected
early, there is still a 20%-30% chance of developing metastatic disease [14]. In limited-resource settings, the management of MBC is fraught
with multiple challenges. Access to advanced diagnostic tools, such as imaging and biopsy, is often limited, making it difficult to accurately
assess the extent of disease spread [15]. Most breast cancer fatalities are caused by metastasis to other organs rather than the primary
tumour [14]. An estimated 5%-10% of patients have de novo metastasis at the time of diagnosis and following therapy, 20%-40% of early
breast cancer patients experience recurrence and distant metastasis [16].

Therapeutic options are often constrained by the limited availability of systemic therapies, such as chemotherapy, targeted therapies and
hormonal agents. Even when these treatments are available, their cost often places them beyond the reach of most patients [17]. Further-
more, many healthcare facilities in sub-Saharan Africa lack the infrastructure needed for the safe administration of these treatments, includ-
ing oncology pharmacies and infusion centers. Palliative care, which is essential for managing symptoms in patients with metastatic disease,
is also limited in many parts of the region [18].

Understanding the epidemiological patterns and clinicopathological profiles of patients with MBC in sub-Saharan Africa is essential for
informing public health strategies, improving resource allocation and developing context-appropriate treatment protocols. The aim of the
study was to assess the socio-demographic characteristics, clinico-pathological features, molecular profiles and treatment patterns of patients
with MBC at a major oncology and radiotherapy centre in sub-Saharan Africa. By focusing on MBC in sub-Saharan Africa, the study contrib-
utes to the global fight against breast cancer to ensure that all patients, regardless of geographic location, have access to the care they need.

Methods

Study design and setting

The research was a quantitative retrospective cross-sectional study conducted at the largest radiotherapy and cancer treatment centre in
Ghana which also serves as a major radiotherapy referral hub in the sub-region. The centre also provides systemic therapy (including che-
motherapy, immunotherapy, targeted and hormonal therapy) and supportive care services to patients. The study period spanned from 01
January 2016 to 31 December 2020, capturing retrospective data from patient records to provide a snapshot of MBC management in a
resource-limited healthcare environment.
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Participants

A total of 2,157 patients with confirmed breast cancer were managed between 2016 and 2020, out of which 863 had metastatic disease.
A purposive sampling technique was used to select the case notes of eligible participants based on being adult female patients (> 18 years)
with a histologically and radiologically confirmed diagnosis of MBC. Eligible patients recruited were either newly diagnosed with MBC or
diagnosed with distant recurrence after prior treatment for breast cancer. Patients with metastatic lesions from other primary cancers were
excluded. Eligible patients who did not have immunohistochemical reports on estrogen, progesterone and human epidermal growth factor
receptor-2(HER-2/neu) status were also excluded. Similarly, patients with locoregional breast cancer recurrence without distant metastasis
were also excluded from the study even if they were managed with palliative intent or best supportive care only.

Variables

e Time intervals related to metastasis - key time-related variables included the ‘onset-to-first visit’ interval, which captured the time
between the appearance of initial symptoms and the patient’s first visit to the radiotherapy and oncology centre, reflecting potential
delays in seeking and accessing the appropriate specialised cancer care. The ‘onset-to-metastasis’ interval measured the time from the
initial onset of symptoms to the first confirmed diagnosis of distant metastasis, highlighting the timeline of disease progression. Addi-
tionally, the ‘first visit-to-metastasis’ interval tracked the duration between the patient’s initial visit to the radiotherapy centre and the
diagnosis of distant metastasis, providing insights into potential diagnostic delays or disease progression after initial contact with the
oncology healthcare system. These intervals were critical for evaluating care timelines, potential treatment delays and disease evolu-
tion in a resource-limited setting.

e Molecular subtypes - The determination and classification of the molecular subtypes of breast cancer, were undertaken using immu-
nohistochemistry to assess key biomarkers, including estrogen receptor (ER), progesterone receptor (PR), HER-2/neu status and Ki-
67proliferation index. In cases where immunohistochemistry results for HER2 were equivocal, fluorescence in situ hybridisation was
employed to confirm HER2 status. Based on the expression of these biomarkers, invasive breast tumours were categorised into four
primary molecular subtypes: luminal A, luminal B (HER-2/Neu+ and HER-2/Neu-), HER-2/Neu-enriched and triple negative breast
cancer (TNBC).

e Performance status - The Eastern Cooperative Oncology Group (ECOG) scale was used to summarise the functional status of the can-
cer patients based on their ability to care for themselves, undertake physical activity and activities of daily living [19, 20].

Data collection

The study utilised data extracted from patients’ hospital-based medical records and the institutional cancer registry. Key demographic infor-
mation recorded included age, gender, marital status, highest level of education, residence and employment status. Clinical and tumour-
related data included time to metastasis (de novo metastatic versus recurrent), ECOG performance status (0-4), breast cancer laterality,
treatment intention, first site of metastasis as well as the total number and site(s) of distant metastasis. Pathological data included tumour
grade, histology and molecular subtype as well as the expression of specific immunohistology biomarkers, namely: ER, PR, HER-2/neu and
Ki-67 proliferative index.

Bias

The use of purposive sampling ensured that only eligible patients were recruited in the study. However, selection bias may have arisen due
to the inclusion of only patients who received treatment at the oncology and radiotherapy centre, possibly excluding those with metastatic
disease who were either not referred for oncological care or those who sought alternative treatments. Patients’ history and clinical data could
not be independently verified due to the reliance on retrospective medical records. However, pathological, radiological and treatment-related
information were independently verified by reviewing original images, reports and test results. Data extraction procedures were standardised
with strict and uniform application of the eligibility criteria.
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Data management and analysis

Data management procedures included an independent review of patients’ records to ensure the accuracy of extracted data. Eligible patients
with incomplete or missing clinical and/or pathological records were excluded from the analysis to maintain the integrity of the dataset. The
quantitative data collected were initially recorded in a Microsoft Excel worksheet and analysed with STATA version 17. Descriptive statistics,
including mean and standard deviation were calculated for continuous variables, while frequency and percentages were determined for cat-
egorical variables. Data were graphically presented as graphs and frequency tables.

Ethical considerations

Ethical approval was as obtained from the Ethical and Protocol Review Committee of the School of Biomedical and Allied Health Sciences,
University of Ghana, Legon prior to the commencement of the study. Patients’ data were discreetly managed with utmost confidentiality. All
patient-identifying information were removed prior to data analysis. Written informed consent was obtained from all patients either directly
or through a legally authorised representative.

Results

Socio-demographic and clinical characteristics

The study involved 154 patients with a confirmed diagnosis of MBC. The median age was 48 years (IQR 19) ranging from 26 to 79 years. In
all, 2.6% were younger than 29 years whereas 3.2% were >70 years. Young adults (patients <39 years) comprised 29.9% whereas patients
who were >60 years accounted for 12.9% (Figure 1).

A considerable majority (61%) was employed whereas 27.9% were unemployed (Table 1). In all, 14.9% attained tertiary education whereas
12.4% were not formally educated. Most (68.8%) were urban dwellers whereas 31.2% resided in rural areas. Premenopausal women com-
prised 57.1% whereas postmenopausal women accounted for 42.9%. Some of the participants had a good performance status of ECOG 0
(12.3%) or ECOG 1 (15.6%) whereas close to half (47.4%) were classified as ECOG 2. Also, 20.1% were ECOG 3 whereas 4.6% were moribund
with ECOG 4 performance status.

40%
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30% 27.3% 26.6%
25%
20%
15%
10%

% 2.6% 32%

0y, N ]
<29 30 -39 40 - 49 50 -59 60 - 69 =70
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Figure 1. Age distribution of participants (N = 154).
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Tumour- and treatment-related characteristics

In all, 51.3% had left-sided tumours whereas 46.1% and 2.6% had right-sided and bilateral breast cancer, respectively. The predominant histo-
logical type was invasive carcinoma, NST (91.6%). Also, 46.7% had grade Ill tumours whereas 15.6% had grade | tumours. TNBCs comprised
28.6% whereas HER-2/Neu - enriched tumours constituted 18.8%. Also, 22.1% were of the luminal A molecular subtype. Approximately 50%
had undergone mastectomy prior to the diagnosis of distant metastasis whereas 22.1% had undergone breast-conserving surgery (Table 2). In
all, only 29.9% were diagnosed with de novo metastasis. A considerable majority (85.1%) were treated with palliative intent whereas 14.9%
received best supportive care only, with none receiving curative treatment. The most frequent sites of first metastasis were bone tissue (38.3%)
and lung (34.4%). Overall, 63% had solitary metastatic lesions whereas 27.9% and 7.8% had double and triple metastatic sites, respectively.

Approximately equal proportions of patients had positive (50.6%) and negative (49.4%) ER status. Also, 36.4% were PR - positive whereas
only 31.8% were HER-2/Neu+ as illustrated in Figure 2.

The Ki-67 proliferative index scores of the participants ranged from 5% to 70%. A considerable majority (42.2%) had scores between 15%
and 30% whereas 31.8% had scores <15%. Additionally, 26% had scores >30% as shown in Figure 3.

There were four different sites of occurrence of distant metastasis. The most frequent site of distant metastatic spread was bone (52.6%),
followed by the lung (49.4%), liver (25.3%) and brain (19.5%) (Figure 4).

Table 3 provides a summary of the patterns and sequence of occurrence of distant metastasis, reflecting a complex landscape of metastatic spread
that varies widely in both the initial site and combination of sites of occurrence of metastasis. Among patients with solitary metastasis, a considerable
proportion experienced bone-only metastasis (39.1%). The lung was the second most frequent site for isolated metastases (33%), followed by the
liver (16.5%) and brain (11.4%). Regarding patients with double metastatic sites (n = 43), the most frequent first sites of metastasis were bone (39.5%)
and lung (37.3%) whereas the most frequent second sites of distant spread were the lungs (32.5%), followed by bone (30.2%) and liver (23.3%).
Combinations involving lung and bone were notable, with the pairing accounting for 44.2% of all cases of dual-distant metastatic spread. Additionally,
concurrent lung and liver metastases occurred in 20.9% of the patients with dual metastasis. While most patients had either solitary or dual-organ
metastases, some presented with more complex patterns involving three or more organs. For example, concurrent lung, liver and bone metastases
were observed in 50% of those with triple metastatic sites (n = 12) whereas 8.3% experienced concurrent lung, liver and brain metastasis.

Table 1. Socio-demographic and clinical characteristics (N = 154).

Characteristics Variables Frequency (n) | Percentage (%)
Single 52 33.8
. Married 76 494
Marital status -
Divorced 9 5.8
Widowed 17 11.0
Emol . Employed 94 61.0
mploymen
status Unemployed 43 27.9
Retired 17 11.1
No formal education 19 12.4
Highest level | Primary 43 27.9
of educational | Secondary 69 44.8
Tertiary 23 14.9
. Urban 106 68.8
Residence
Rural 48 31.2
Menopausal Premenopausal 88 57.1
status Postmenopausal 66 42.9
ECOGO 19 12.3
Porf ECOG1 24 15.6
errormance  I'ecoG 2 73 47.4
status
ECOG 3 31 20.1
ECOG4 7 4.6

ECOG: Eastern Cooperative Oncology Group
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Table 2. Tumour- and treatment-related characteristics (N = 154).

Characteristics Variables Frequency (n) | Percentage (%)
Left 79 51.3
Laterality of the R
affected breast Right 7 46.1
Bilateral 4 2.6
Invasive carcinoma, NST 141 91.6
Invasive lobular carcinoma 2.6
Histological type
Mucinous carcinoma 2.6
* Other 3.2
Grade 1 24 15.6
Histological grade | Grade 2 58 37.7
Grade 3 72 46.7
Luminal A 34 22.1
Luminal B (HER-2/Neu+) 20 13.0
Molecular Luminal B (HER-2/Neu-) 27 17.5
subtype
HER-2/Neu-enriched 29 18.8
Triple negative 44 28.6
Mastectomy 77 50
Breast surgery Breast conserving surgery 34 22.1
Nil 43 27.9
Curative 0 -
Treatment intent | Palliative 131 85.1
Best supportive care only 23 14.9
De novo metastasis 46 29.9
Metastatic setting
Progressive disease 108 70.1
Bone 59 38.3
First site of Lung 53 34.4
distant metastasis | |jyer 23 14.9
Brain 19 12.4
Solitary 97 63.0
Total number of Double 43 27.9
metastatic sites Triple 12 78
Quadruple 2 1.3

NST: no special type, * Other histological types comprised metaplastic, adenoid
cystic, papillary, cribriform and mixed invasive carcinoma
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Figure 2. Hormone and HER-2/neu receptor status. ER: estrogen receptor, PR: progesterone receptor, HER-2/Neu: human epidermal growth factor
receptor - 2.

50%
42.2%

2 40%
2 31.8%
=
o 30% 26.0%
=1
2
5 20%
o
e
(=9

10%

0%

<15% 15-30% >30%

Ki 67 range

Figure 3. Ki-67 proliferative index.

Figure 5 illustrates the distribution of MBC patients across different time spectra regarding three key time-related intervals: onset - first visit,
onset - metastasis and first visit - metastasis. The data reveal patterns of how quickly patients sought care after the onset of symptoms, pro-
gression to distant metastasis and the elapsed time between initial diagnosis and metastatic spread. About a quarter (24.7%) presented to the
radiotherapy center within 6 months of the onset of symptoms, whereas the majority (84.5%) sought care within 24 months. However, 15.5%
delayed visiting the center for more than 2 years, with a small subset (1.3%) reporting after >6 years. Only 9.1% of the patients developed
metastases within the first 6 months, indicating that metastases often develop over longer periods. The highest proportion (24.7%) were
diagnosed with metastasis within 13-24 months after symptoms-onset, however, 28.7% had metastatic disease diagnosed 23 years after
symptoms-onset. A considerable proportion (50.6%) were diagnosed with distant metastasis within 6 months of their first visit. However,
fewer patients (12.3%) developed metastases between 7 and 12 months, with declining proportions over longer periods. Notably, 5.2% of
patients developed metastases more than 6 years after their first visit.

ecancer 2025, 19:1955; www.ecancer.org; DOI: https:/doi.org/10.3332/ecancer.2025.1955 7


https://doi.org/10.3332/ecancer.2025.1955

50%
Z  40%
=
b
=
g 100
o~ 30%
o
g
- 7200
Z 20%
[=}
=
o
& 10%
0%

Figure 4. Sites of distant metastasis.
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Table 3. Pattern and sequence of occurrence of distant metastasis.

Pattern & sequence of distant
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metastasis Frequency (n) | Percentage (%)

Solitary metastasis (n = 97)

°Lung only 32 33.0
°Liver only 16 16.5
°Brain only 11 11.4
°Bone only 38 39.1
Double metastatic sites (n = 43)

°Lung + Liver 7 16.3
°Lung + Brain 1 2.3
°Lung + Bone 8 18.6
°Liver + Lung 2 4.7
°Liver + Bone 2 4.7
°Liver + Brain 1 2.3
°Brain + Lung 1 2.3
°Brain + Liver 1 2.3
°Brain + Bone 3 6.9
°Bone + Lung 11 25.6
°Bone + Liver 2 4.7

(Continued)

Brain
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Table 3. Pattern and sequence of occurrence of distant metastasis. (Continued)

Pattern &;ZT:QZZ?SM distant Frequency (n) | Percentage (%)
°Bone + Brain 4 9.3
Triple metastatic sites (n = 12)
°Lung + Liver + Bone 1 8.3
°Lung + Bone + Liver 1 8.3
°Lung + Brain + Bone 1 8.3
°Bone + Liver + Lung 1 8.3
°Bone + Lung + Liver 1 8.3
°Bone + Lung + Brain 2 16.7
°Liver + Lung + Bone 2 16.7
°Brain + Lung + Bone 2 16.7
°Brain + Liver + Lung 1 8.3
Quadruple metastatic sites (n = 2)
°Lung + Bone + Liver + Brain 2 100

The sites of multiple distant metastasis are listed in order of

occurrence

60%

50% 1
” ‘
=
.2 \
g 40% \
[
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=== Onset - Mets 9.1% 13.6%  24.7%  21.4% 11.0% 7.8% 7.1% 52%

First visit - Mets ~ 50.6% 12.3% 11.7% 9.7% 7.8% 6.5% 1.3% 0
Time interval (months)

Figure 5. Duration of development of distant metastasis. Mets: distant metastasis. Blue line: ‘Onset - First visit’ - represents the time interval between the
appearance of initial symptoms and patients’ first visit to the radiotherapy and oncology centre. Orange line: ‘Onset - Mets’ - represents the time interval
between the initial onset of symptoms and the first confirmed diagnosis of distant metastasis. Grey line: ‘First visit - Mets’ - indicates the time interval
between patients’ initial visit to the radiotherapy and oncology centre and the diagnosis of distant metastasis.
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Discussion

The retrospective analysis of patients with MBC managed at a leading radiotherapy centre in Ghana provides vital insights into the socio-
demographic, clinical, molecular and therapeutic patterns of MBC in sub-Saharan Africa (SSA), emphasising key challenges typical in resource-
constrained healthcare environments. While some sociodemographic trends such as the predominance of urban dwellers (68.8%) and relatively
younger median age (48 years), align with previously reported patterns in SSA, the study goes further by offering granular data on tumour biol-
ogy, metastatic patterns, treatment intent and timing of care-seeking behaviours. These findings have important clinical and policy implications,
especially in the context of Ghana'’s oncology-related healthcare system and ongoing global breast cancer initiatives (GBCls).

The relatively low median age and the finding of 29.9% of patients being <39 years represents a pattern of early onset of breast cancer in
African women, associated with more aggressive, high-grade tumours [21, 22]. Given the absence of a national screening program in Ghana,
these patients often miss early detection opportunities. It may be prudent for individual cancer centers to adopt context-specific screening
guidelines, especially targeting high-risk younger populations. Incorporating age-specific and risk-based recommendations that are tailored
to local epidemiological data, into the national cancer control strategy could substantially improve early detection rates. The newly released
ABC6 Consensus Guidelines by the ABC Global Alliance highlight the importance of personalised and equitable care in metastatic disease,
including timely diagnosis, access to multidisciplinary care and support for younger patients [23]. These guidelines recommend patient
navigation systems and psychosocial support for young women with MBC - services that are often lacking in Ghana. Ghanaian oncology
institutions, supported by the Ministry of Health (MoH), could adopt select ABC6 recommendations, contextualising them within the avail-
able resources and health infrastructure.

The employment status and educational attainment data highlight socio-economic vulnerabilities that may influence health literacy, care-
seeking behaviour, access to healthcare services and adherence to cancer treatment [24]. Public education campaigns on breast cancer,
tailored in local languages and disseminated via community networks, radio and religious organisations, could help address the persistent
knowledge and awareness gaps [25]. Ghana could draw lessons from its successful HIV/AIDS awareness campaigns, which combined health
system reform with grassroots advocacy and international funding support [26]. A similar multi-sectoral approach for breast cancer aware-
ness - integrated into the existing Community-based Health Planning and Services (CHPSs) system - could extend a reach to rural and
marginalised populations.

A considerable proportion of patients had TNBC (28.6%), followed by luminal A (22.1%), HER2-enriched (18.8%), luminal B HER-2/neu-
(17.5%) and luminal B HER-2/neu+ (13%) breast cancer. The high prevalence of TNBC and HER2-enriched subtypes underscores the aggres-
sive disease profile of African women with breast cancer [27]. Triple-negative breast cancer is associated with poorer outcomes and lim-
ited treatment options, particularly in settings lacking targeted therapies [28]. Strengthening diagnostic capacity through investment in
immunohistochemistry, in-country molecular profiling and centralised pathology services should be a priority for Ghana’s National Cancer
Control Programme (NCCP). These investments are especially urgent given the rising burden of non-communicable diseases in the country.
Ghana's NCCP (2012-2016) made strides in establishing treatment centers but did not explicitly address MBC or advanced-stage treatment
pathways [29]. An updated national cancer control strategy should explicitly include MBC care and identify roles for tertiary healthcare
centers, teaching hospitals and international partners in expanding infrastructure. The MoH could also explore public-private partnerships
and regional collaborations to improve access to imaging modalities like MRI and PET-CT, drawing lessons from countries like Egypt, which
despite shared resource constraints, has made significant strides in imaging and cancer diagnostics [30].

Management approach was largely palliative (85.1%), with no patients receiving curative treatment. The palliative focus reflects limitations
in healthcare infrastructure, access to early diagnostic services and availability of advanced treatments in SSA. In limited-resource settings,
financial constraints, inadequate healthcare coverage and lack of specialised oncology services can prevent the widespread adoption of cura-
tive treatment strategies. These constraints highlight the need for adaptable treatment guidelines that prioritise the quality of life, especially
given the high prevalence of advanced disease at diagnosis. The predominant use of the Cobalt-60 teletherapy machine (88%) highlights the
reliance on older technologies, which are still the backbone of radiotherapy in many low-resource settings. The linear accelerator was used
for 12% of the patients, underscoring limited access to more advanced equipment. Efforts to introduce linac-based treatments have been
hampered by maintenance costs and power supply challenges in sub-Saharan Africa [31].

The metastatic patterns observed, with bone (52.6%), lung (49.4%) and liver (10.3%) as the most common sites of spread, emphasises the
need for enhanced diagnostic capabilities. Bone-only metastases often cause debilitating complications, such as fractures and pain, and can
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significantly affect quality of life. The relatively low prevalence of brain-only metastases aligns with reports from limited-resource settings
where advanced imaging tools for the early detection of brain metastasis are not widely accessible [31, 32]. Currently, access to bone scans
and chest CT imaging is limited in many parts of Ghana, potentially leading to underdiagnosis of metastatic burden. Advocating for improved
imaging infrastructure, particularly CT, MRI and bone scintigraphy, should be a central demand of clinicians and patient advocates. Given that
nearly half of the patients were diagnosed with metastasis within 6 months of their first visit, this raises concerns about diagnostic delays and
missed opportunities for earlier intervention.

The involvement of multiple metastatic sites (63%) complicates treatment for MBC, since such patients may require more comprehensive
systemic therapies such as chemotherapy or targeted therapies that address the widespread nature of their disease. Combinations involv-
ing lung and bone were notable, with the pair accounting for 5.2% of cases. This sequence suggests a predilection for breast cancer cells to
seed across both the pulmonary and skeletal systems, consistent with hematogenous dissemination pathways [33]. While most patients had
either isolated or dual-organ metastases, some presented with more complex patterns involving three or more organs. For example, lung +
liver + bone metastases were observed in a small fraction (1.3%). This complex spread pattern is rare but suggests a highly aggressive can-
cer phenotype, likely linked to poor outcomes. Interestingly, lung + bone + brain metastases were found in 0.7% of patients, reflecting the
unpredictable nature of metastatic spread in advanced disease. The presence of bone involvement in nearly every multi-organ metastasis
scenario further reinforces its role as a frequent target of breast cancer dissemination. This distribution of metastatic patterns has impor-
tant implications for treatment strategies. In resource-limited settings, managing such diverse and advanced disease presentations poses a
significant challenge, especially when access to specialised care, advanced imaging and targeted therapies is restricted. The management of
bone metastases typically involves bisphosphonates or denosumab, while brain metastases may require radiotherapy, surgery or systemic
therapies that can cross the blood-brain barrier. Addressing these challenges in a resource-limited context requires tailored, cost-effective
strategies that can optimise patient outcomes even in the absence of cutting-edge technologies.

A significant proportion of patients delayed receiving care for more than a year after symptom onset, with 15.5% waiting over 2 years. Delays
in presentation and diagnosis are common in low-resource settings, often due to socio-economic barriers, lack of awareness and healthcare
access limitations. These delays underscore the absence of a national breast cancer screening program and the inadequacy of existing referral
pathways. Early diagnosis and timely initiation of treatment are essential to prevent metastatic spread, but the long delays in seeking care (as
seen in the onset-first visit data) highlight the need for community education, better screening programs and improved healthcare access.
The high proportion of patients developing metastasis within 6 months of their first visit underlines the importance of aggressive diagnostic
work-up at initial presentation. Early-stage treatment and vigilant follow-up may be crucial in preventing or delaying metastatic progression.
Interventions targeting both early presentation and timely treatment may help reduce the burden of distant metastases in these patients.

Comparisons with other SSA countries, especially those making progress despite similar challenges, can be instructive. For example, Egypt’s
strategic investment in oncology infrastructure and policy-supported screening programs has led to improvements in breast cancer survival
[30]. Ghana could adopt a similar phased approach, beginning with regional diagnostic hubs and mobile outreach clinics. As part of aligning
with the WHO GBCI, Ghana should prioritise the first of the three GBCI pillars: early detection through awareness and timely diagnosis [34].
Notably, GBCI recommends integrating breast cancer detection into primary care services - a model that can be adapted in Ghana through
the CHPS system. Moreover, subsidised breast health services, including clinical breast exams and ultrasound/mammography screening, can
be introduced for low-income women as part of the national health insurance scheme.

The findings of the study provide critical data on the clinical and molecular landscape of MBC in Ghana, underscoring the urgent need
for tailored interventions that address the unique challenges of MBC management in low-resource settings. The high prevalence of
advanced-stage diagnosis, younger age of onset and aggressive molecular subtypes suggest a need for targeted awareness campaigns
and early detection programs. Enhancing healthcare infrastructure to provide timely access to diagnostic imaging, biopsy services and
pathology support is crucial for improving outcomes. Furthermore, the predominance of palliative care highlights the need for stronger
palliative care frameworks, including pain management and psychosocial support, to improve the quality of life in MBC patients [35].
Integrating low-cost, effective treatments such as endocrine therapy, where applicable and developing regional oncology centers could
reduce delays and improve outcomes [36]. Implementing telemedicine and mobile health initiatives could also bridge healthcare access
gaps. Future research should explore how molecular subtypes and treatment disparities influence these patterns to guide tailored inter-
ventions. Urgent policy attention is needed - ranging from the development of national screening guidelines, strengthening of diagnostic
infrastructure and expansion of treatment services, to the inclusion of MBC-specific strategies in the revised NCCP. Ghanaian clinicians
and researchers must collaborate with the MoH, international partners and civil society to ensure that MBC care evolves to reflect both
global best practices and local realities.
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Limitations
The study only included metastases to the following sites (bone, lung, liver and brain). Although the common distant sites for metastasis in

breast cancer are bone, liver, lung and brain, other metastasis sites may influence the prognosis of breast cancer patients. The study was
conducted at a single institution which may limit the generalisability of the findings regarding the entire sub-Saharan Africa region.

Conclusion

The study provides critical insights into the socio-demographic, clinical and treatment-related characteristics of MBC in the sub-Saharan
African context and demonstrates the metastatic patterns of breast cancer in a resource-limited setting. Bone, lung, liver and brain were the
primary metastatic sites, with complex combinations involving these organs reflecting the heterogeneity of the disease. These findings also
illustrate disparities between resource-limited and high-resource settings, emphasising the need for context-specific strategies to address

the high burden of advanced-stage disease and improve the standard of care for MBC patients. Furthermore, the findings emphasise the
need to improve diagnostic capabilities and access to systemic therapy for effectively managing MBC.

Conflicts of interest

The authors declare no competing interest.

Funding

This study did not receive any specific funding support from funding agencies in the public, commercial or not-for-profit sectors.

Data availability

The data used to support the findings of this study are available from the corresponding author upon reasonable request.

References

1. Prager GW, Braga S, and Bystricky B, et al (2018) Global cancer control: responding to the growing burden, rising costs and inequalities
in access ESMO Open 3(2) 000285 https://doi.org/10.1136/esmoopen-2017-000285

2. Bray F, Laversanne M, and Sung H, et al (2024) Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries CA Cancer J Clin 74(3) 229-263 https://doi.org/10.3322/caac.21834 PMID: 38572751

3. Sung H, Ferlay J, Siegel RL, et al (2021) Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries CA Cancer J Clin 71(3) 209-249 https://doi.org/10.3322/caac.21660 PMID: 33538338

4. Thomas AS, Kidwell KM, and Oppong JK, et al (2017) Breast cancer in Ghana: demonstrating the need for population-based cancer
registries in low- and middle-income countries J Global Oncol 3(6) 765-772 https://doi.org/10.1200/JG0.2016.006098

5. Ohene -Yeboah M and Adjei E (2012) Breast cancer in Kumasi, Ghana Ghana Med J 46(1) 8-13 PMID: 22605883 PMCID: 3353503

6. Yang H, Wang R, and Zeng F, et al (2020) Impact of molecular subtypes on metastatic behavior and overall survival in patients with
metastatic breast cancer: a single-center study combined with a large cohort study based on the surveillance epidemiology and end
results database Oncol Lett 20(4) 1

ecancer 2025, 19:1955; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1955 12


https://doi.org/10.3332/ecancer.2025.1955

10.
11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.
26.

27.

Bray F, Ferlay J, and Soerjomataram |, et al (2018) Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries CA Cancer J Clin 68(6) 394-424 https://doi.org/10.3322/caac.21492 PMID: 30207593

Carlson RW (2020) Metastatic breast cancer in sub-Saharan Africa: clinical characteristics, management, and outcomes The Oncologist
25(6) 944-953

. Cardoso F, Spence D, and Mertz S, et al (2021) Global status of advanced/metastatic breast cancer: 2005-2015 decade report Breast

31(Supp 1) 10-28
Mayer M (2020) Metastatic breast cancer: clinical and epidemiologic perspectives Oncology 34(3) 197-205

Jedy-Agba E, McCormack V, and Adebamowo C, et al (2020) Breast cancer survival in sub-Saharan Africa by age, stage at diagnosis, and
human development index: a population-based registry study Lancet Glob Health 8(10) 1372-1384

Daniels J, Amunyela Ol, and Nyantakyi AY, et al (2024) Prevalence and clinicopathological characteristics of de novo metastatic cancer
at a major radiotherapy centre in West Africa: a cross-sectional study ecancermedicalscience 18 1805 https://doi.org/10.3332/ecan-
cer.2024.1805

Yu Z, Song M, and Chouchane L, et al (2021) Functional genomic analysis of breast cancer metastasis: implications for diagnosis and
therapy Cancers 13(13) 3276 https://doi.org/10.3390/cancers13133276 PMID: 34208889 PMCID: 8268362

Scully OJ, Bay BH, and Yip G, et al (2012) Breast cancer metastasis Cancer Genomics Proteomics 9(5) 311-320 PMID: 22990110

Fojo T (2014) Cancer care in resource-constrained settings: how best to move forward in challenging times Oncologist 19(11) 1249-
1255

Redig AJ and McAllister SS (2013) Breast cancer as a systemic disease: a view of metastasis J Intern Med 274(2) 113-126 https:/doi.
org/10.1111/joim.12084 PMID: 23844915 PMCID: 3711134

Donkor A, Atuwo-Ampoh VD, and Yakanu F, et al (2022) Financial toxicity of cancer care in low-and middle-income countries: a system-
atic review and meta-analysis Support Care Cancer 30(9) 7159-7190 https://doi.org/10.1007/s00520-022-07044-z PMID: 35467118
PMCID: 9385791

Soyannwo OA (2006) Palliative care for patients with cancer in Africa: a need for action Lancet Oncol 7(6) 484-486

Burchenal JH (2021) Cancer Medlicine 11th edn (People’s Medical Publishing House USA).

Oken MM (2022) Revised ECOG performance status scale: updated guidelines and clinical implications J Clin Oncol 40(15) 1724-1732.
Gukas ID (2021) Breast cancer characteristics and outcomes in African women BMC Cancer 21 1-9

Jedy-Agba E, Curado MP, and Ogunbiyi O, et al (2016) Cancer incidence in Nigeria: a report from population-based cancer registries
Cancer Epidemiol 41 1-8

Cardoso F, Senkus E, and Costa A, et al (2024) 6th ESO-ESMO international consensus guidelines for advanced breast cancer (ABC 6)
The Breast 72 102348

Martei YM, Dauda B, and Vanderpuye V (2022) Breast cancer screening in Sub-Saharan Africa: a systematic review and ethical appraisal
BMC cancer 22 (1) 203 https://doi.org/10.1186/512885-022-09299-5 PMCID: 8867875

Kyei KA, Kitson-Mills D, and Daniels J, et al (2023) Cancer awareness campaign in Ghana Afr J Biomed Res 26(2) 303-305

Heath K, Levi J and Hill A (2021) The Joint United Nations Programme on HIV/AIDS 95-95-95 targets: worldwide clinical and cost
benefits of generic manufacture Aids 35 (Supplement 2) S197-5203

Huo D, lkpatt F, and Khramtsov A, et al (2009) Population differences in breast cancer: survey in indigenous African women reveals
over-representation of triple-negative breast cancer J Clin Oncol 27(27) 4515-4521 https://doi.org/10.1200/JC0.2008.19.6873
PMCID: 2754904

ecancer 2025, 19:1955; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1955 13


https://doi.org/10.3332/ecancer.2025.1955

28.
29.
30.

31.

32.

33.

34.

35.

36.

Carey LA (2022) Triple-negative breast cancer in African populations: clinical features and implications Oncologist 27(2) 143-150
Ministry of Health and Ghana (2012) National Cancer Control Strategy 2012-2016 (Accra: Government of Ghana)

Zekri ARN, Alam EI-Din HM, and El-Badrawy MK, et al (2020) Cancer management in Egypt: focus on breast cancer J Cancer Res Ther
16(5) 1155-1163

Evans M, and Shaaban AM (2017) Breast cancer in sub-Saharan Africa In Cancer in Sub-Saharan Africa: current practice and future (Cham:
Springer International Publishing) pp 81-93

Singh R and Ganti AK (2021) Current status and future perspectives of stereotactic radiosurgery and radiotherapy for brain metastases
Transl Lung Cancer Res 10(4) 2161-2175

Nguyen DX, Bos PD, and Massagué J (2009) Metastasis: from dissemination to organ-specific colonization Nat Rev Cancer 9(4) 274-
284 https://doi.org/10.1038/nrc2622 PMID: 19308067

World Health Organization (WHO) (2021) Global Breast Cancer Initiative Implementation Framework: Saving Lives, Improving Outcomes
(Geneva: WHO)

Atun R (2021) Health system strengthening to improve outcomes for breast cancer patients in low-resource countries J Glob Health 11
01001

Harford JB (2020) Improving breast cancer outcomes in Africa: the case for regional centers of excellence Lancet Oncol 21(2) 196-200

ecancer 2025, 19:1955; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1955 14


https://doi.org/10.3332/ecancer.2025.1955

