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ABSTRACT 

Treatment outcomes of young patients with invasive breast cancer treated radically at 

Groote Schuur Hospital from 2013 to 2017: A single centre study 

Background:  Breast cancer is the leading cause of cancer- related deaths globally, and the 

commonest cancer in women under 40 years. There is currently a lack of data relating to 

treatment outcomes of young women with breast cancer particularly in low-and middle- 

income countries. 

Aim: This study aims to evaluate the treatment outcomes of young patients (under 40 years) 

treated radically for invasive breast cancer in a low-and middle-income setting.  

Settings: Groote Schuur Hospital, Cape Town, South Africa    

Methods:  A retrospective review of 101 women under 40 years, with invasive breast cancer 

treated radically, between 2013 and 2017 was conducted. Patient characteristics, tumour 

characteristics, disease stage, treatment, and follow-up were recorded. Primary objectives 

included evaluating overall and disease free survival, and analysing recurrence patterns and 

clinicopathological features. 

Results: The five-year overall and disease free survival for the entire cohort was 77% and 51%, 

respectively. Five-year overall survival by molecular subtype showed that Luminal A had the 

best survival, while triple negative breast cancer had the worst overall survival.  

Conclusion: Young women with breast cancer have poor survival outcomes despite early 

presentation. There is limited data regarding breast cancer  treatment outcomes in patients 

under forty years. 

Keywords: breast cancer young women, breast cancer Africa, breast cancer South Africa, 

breast cancer survival, breast cancer under 40 years, breast cancer treatment outcomes, low- 

and middle-income countries 
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PART B: Publication-ready Manuscript  



Introduction 

Breast cancer has been reported to be the most frequently diagnosed invasive cancer in women 

worldwide.1, 2Breast cancer is also the leading cause of cancer related deaths in women and the 

most prevalent cancer globally.34 According to Ademuyiwa et al. 2016, breast cancer at a young 

age is rare; yet it is the most frequently diagnosed cancer in women under 40 years.5 Numerous 

studies have shown young women with breast cancer to have a poorer prognosis when 

compared to older women.6 Literature has also reported that younger women with breast cancer 

tend to present with  advanced stage disease; and even in the context of modern-day adjuvant 

therapies, women under 40 years have poorer survival outcomes.7 Furthermore, multiple 

studies have suggested that breast cancer in young patients is usually  more biologically 

aggressive.8 Breast cancer in patients under 40 years may represent a unique entity as it has 

different tumour biology, risk factors and clinical outcomes.9  Although breast cancer in 

younger patients is comparatively rare, it is important as the diagnosis impacts severely on the 

lives and futures of these patients.8  

The World Health Organisation reported that in 2020 there were 2.3 million women newly 

diagnosed with breast cancer, 685 thousand deaths and 7.8 million women living with breast 

cancer globally.4  Approximately 6.6% of all breast cancer cases are diagnosed in women aged 

less than forty, 2.4% in women less than thirty-five and 0.65% in women less than thirty 

years.10 Sharma 2020, reported that the burden of breast cancer in Africa is increasing and 

breast cancer is the leading cancer site in African females.11  In low- and middle-income 

countries(LMICs), similar to South Africa, the incidence of breast cancer is rising rapidly 

adding to the increasing burden of non-communicable diseases.12  

Data regarding breast cancer survival in Sub Saharan Africa is scarce as there are a limited 

number of  studies with comprehensive patient management records. Mortality rates are higher 

and survival rates lower in LMICs than in high-income countries due various factors including 

oncology resource constraints for the preventing, diagnosing, and managing breast cancer.11  

Other reasons for poor outcomes include an advanced stage at diagnosis, aggressive tumour 

biology, age under 30 years at diagnosis, HIV positive status and sub-standard treatment.13  

The primary aim of this study was to evaluate the treatment outcomes of young patients (under 

40 years) treated radically for invasive breast cancer in a LMIC setting. In addition, the study 

sought to detail the clinicopathological profile and patterns of recurrence in this population of 

young patients at our institution.  



Methods 

Study Design 

A retrospective study, involving a cohort of radically treated invasive breast cancer patients 

under the age of 40 years,  was conducted.  

The primary objective of the study was to evaluate the 5-year disease free survival, and  overall 

survival of young breast cancer patients treated radically at Groote Schuur Hospital in Cape 

Town, South Africa. The secondary objectives were to describe the clinical and pathological 

features of the tumours experienced by these patients and, to establish  the patterns of 

recurrence and treatment completion in this group of patients. 

Participants 

All patients younger than forty years of age, with a primary diagnosis of invasive breast cancer, 

who were treated radically in the Groote Schuur Hospital Oncology breast clinic from January 

2013 to 31 December 2017 were included. The study only included clinical stage 1 to 3 breast 

cancer patients as per the 7th Edition of the American Joint Committee on Cancer (AJCC 7) 

staging system for breast cancer, which was in use at the time of diagnosis and treatment. 

Data Collection 

Institutional approval to access and collect patient data was sought from the Groote Schuur 

Hospital management after ethics approval was granted by the University of Cape Town 

Human Research Ethics Committee. Patient records were reviewed, and anonymized clinical 

data was recorded onto the data collection tool on Red Cap data management software.  

Clinical data collected from patient records included date of diagnosis, demographic details, 

history of breast cancer, family history of breast cancer, smoking history, parity, body mass 

index, co-morbidities, clinical stage at presentation, histopathology, hormone receptor status, 

molecular subtype, treatment details, completion of treatment, evidence of recurrence, site of 

recurrence, vital status, genetic counselling and  genetic testing.  

 

 

 

 



Treatment 

Radical treatment for breast cancer in our institution was administered according to the 

departmental protocol, which closely followed international guidelines, within the means of 

available resources. Management decisions were all made in a multidisciplinary team clinic 

involving clinical oncologists, breast surgeons, plastic surgeons, pathologists , radiologists and 

with support of genetic counsellors , a social worker and a breast health nurse.  

Surgical options included modified radical mastectomy or breast conserving surgery, coupled 

with level I and II axially lymph node clearance,  or sentinel lymph node biopsy where 

indicated. 

Radiotherapy involved hypofractionated regimens of 40.05Gy/15 fractions with boost of 

10.68Gy/4 fractions for remaining breast tissue, as the standard of care, after breast conserving 

surgery. High tangential fields are also used to ensure coverage of the axilla to the same dose. 

Post mastectomy radiation involved a total dose of 40.05Gy/15 fractions to the chest wall or 

50Gy/25 fractions if the patient had breast implants. 

In the earlier part of the study, from 2013 to 2016, recommended chemotherapy regimens for 

both adjuvant and neoadjuvant treatment, consisted mainly of 5-flourouricil, epirubicin, 

cyclophosphamide (FEC). Later, anthracyclines combined with taxol were introduced in line 

with the current standard of care regimens. There has never been access to trastuzumab in our 

setting to date. 

 Tamoxifen was used as a first line hormonal therapy for these patients; however, some women 

were switched to an aromatase inhibitor with ovarian suppression if side effects were 

intolerable. 

Ethics 

Ethics approval was granted from the Human Research Ethics Committee of the University of 

Cape Town (HREC 551/2020) prior to commencing the study. Anonymized data was collected 

onto a secure password-protected database . Individual informed consent was not sought as the 

study relied on retrospective data that was collected as part of routine patient care. 

Statistical Analysis 

Descriptive statistics were used to describe patient, tumour and treatment characteristics. 

Kaplan- Meier curves were used to estimate survival time. Survival curves by molecular 



subtype were also generated and compared using log rank testing. Pairwise log rank 

comparisons were conducted to determine where significant differences in the survival 

distributions were and a Bonferroni correction was applied to avoid type 1 error. 

Overall survival was determined from the time of initial diagnostic biopsy  to the last follow-

up encounter or death. Disease free survival was determined from the length of time from 

completion of primary treatment (surgery), to presenting with evidence of local or metastatic 

disease, or date of last follow up if no date of relapse. Treatment completion was defined as  

completing the initially prescribed treatment plan without any treatment  interruption or default. 

The data was analysed using SPSS version 27 for all descriptive and inferential statistics. 

Results 

A total of 202 records of  invasive breast cancer patients under the age of forty diagnosed 

between 1 January 2013 and 31 December 2017, were identified using the electronic patient 

registry in the department of Radiation Oncology at Groote Schuur Hospital. Of these records, 

101 of the patients met the inclusion criteria for the study and were analysed. The inclusion 

criteria comprised of female patients, age less than forty years, managed with radical intent 

between 01/01/2013 and 31/12/2017.   

101 patients were excluded from the study due to exclusion criteria which included metastatic 

breast cancer patients, non-invasive breast cancer patients, age 40 years and older, male gender, 

and patients treated with palliative intent.  

The mean age of  diagnosis for patients was 34.2 years with a range of 23 to 39 years.  Fourteen 

(13.9%)  patients had co-morbidities of which the most common was hypertension  (n=9, 

64.3%). The majority of patients (n= 87, 86.1%) were HIV negative. The mean BMI for this 

group of patients was 29, with a range of 16.02 to 49.45. Ninety five (94.1%) patients had 

children while 6 (5.9%) were nulliparous. None of the patients had a previous history of breast 

cancer. Eighteen (18%) patients reported a positive family history of breast cancer. Most of the 

patients (n= 64, 63%) had never smoked cigarettes.  The patient characteristics are presented 

in Table 1. 

 

 

 



Table 1 patient characteristics 

Patient characteristics N (number) or mean % /range 

Age(years) 34.7 23 - 39 

Body Mass Index 29.08 minimum 14.02,  maximum 49.45 

Co-Morbidities:  

Yes 14 13.9 

No 87 86.1 

Multiparous 95 94.1 

Nulliparous 6 5.9 

Past History of breast Ca: 0 0 

Family history of breast Ca: 

Yes 18 18 

No 82 82 

HIV status 

Negative 87 86.1 

Positive 14 13.9 

Smoking 

Current smoker 31 30.7 

Ex- smoker 4 4.0 

Never smoked 64 63.4 

Unknown 2 2.0 

 

Forty-eight (47.5%) patients were referred for genetic counselling and of these 37.5% (n=18) 

had a positive family history while  43.8% (n=21) could afford to have genetic testing. Four 

patients (19%) were BRCA positive, 16 (76%) were BRCA negative, and 1 (4.8%) patient had 

a p53 mutation. 

The most commonly occurring histopathological subtype was infiltrating ductal carcinoma 

(n=87, 86.1%), followed by lobular carcinoma (n=7, 6.9%). Forty-seven (46.5%)  patients had 

clinical stage T2 tumours. Clinical stage N0 was the most common axillary stage (n=58, 

54.7%). Most patients had pathological T stage of pT2 (n=48, 47.5%). Fifty-seven (58.2%) 

patients had pathological nodal involvement on histopathological analysis of the specimen. 

Forty (39.6%) patients had pathological N0 axillary staging. Many of the tumours (n =44, 

43.6%)  had lymphovascular invasion, with most tumours being high grade (n=45, 44.6%). The 

majority of tumours (n=83, 91.2%) were resected with clear margins. Seventy-three ( 72.3%) 

patients were ER positive; 35 (34.7%) patients were HER 2 positive, and 28 (27.7%) patients 

were HER 2 equivocal. 

The most common molecular subtype in the cohort was Luminal B (n= 44, 43.6%), followed 

by Luminal A (n=14,13.9%), then HER 2 enriched (n=9, 8.9%), and lastly triple negative (n= 

15, 14.9%). Nineteen patients (18.8%) who were HER 2 equivocal were unable to be classified 

into the molecular subgroups as Ki67 and FISH studies were not routinely available to all 

patients during the study period due to resource limitations. The most common clinical group 

stage at presentation for these patients was stage 2A (n=36 35.6%). Twenty-four (23.8%) 

patients presented with stage 2B, 12 (11.9%) with stage 3A, 15 (14.9%) with 3B, 1 (1%) with 



stage 3C, and 13 (12.9%) with stage 1A. There were no patients with stage 1B disease in this 

cohort. [ Table 2] 

Table 2 Tumor characteristics   

Tumour Characteristics N (number) % 

Affected side 

Left 49 48.5 

Right 52 51.5 

Histological Subtype 

IDC 87 86.1 

Lobular 7 6.9 

Mixed IDC/lobular 2 2.0 

Other 5 5.0 

Grade 

I 12 11.2 

II 34 33.7 

III 45 44.6 

Lymphovascular invasion 

Yes 44 43.6 

No 43 42.6 

Margin status 

Positive 8 8.7 

Negative 83 91.20 

Immunohistochemistry 

ER positive 73 72.3 

HER 2 positive 35 34.7 

HER 2 EQUIVOCAL 28 27.7 

Molecular subtype 

Luminal A 14 13.9 

Luminal B 44 43.6 

HER 2 enriched 9 8.9 

Tripple Negative 15 14.9 

Unable to classify 19 18.8 

Clinical T stage 

T1 17 16.8 

T2 47 46.5 

T3 19 18.8 

T4a 1 1 

T4b 16 15.8 

T4c 1 1 

Clinical N stage 

N0 58 57.4 

N1 35 34.7 

N2 7 6.9 

N3 1 1 

Clinical Group Stage 

1A 13 12.9 

2A 36 35.6 

2B 24 23.8 

3A 12 11.9 

3B 15 14.9 

3C 1 1.0 

Pathological T stage 

T1 21 20.8 

T2 48 47.5 

T3 30 19.8 

T4 2 2 

pCr 10 9.9 

Pathological N stage 

N0 40 39.6 

N1 34 33.7 

N2 15 14.9 

N3 8 7.9 



All patients in this cohort were treated with at least some form of surgery. Eighty patients 

(79.2%) had mastectomy and axillary node clearance, 11 (10.9%) had mastectomy and sentinel 

lymph node biopsy, 7(6.9%) had wide local excision with sentinel lymph node biopsy while 

3(3%) patients had wide local excision and axillary node clearance.  

Approximately one third of the patients (n=39, 38%) were scheduled to have neoadjuvant 

therapy. Only thirty four (87.2%%) patients completed neoadjuvant chemotherapy as planned. 

Of the 5(12.8%)patients that did not complete neoadjuvant chemotherapy as planned, 1 (2.6%) 

patient had  toxicity, 3(7.9%) patients had disease progression on the chemotherapy and 1 

(2.6%) patient refused treatment. The most common neoadjuvant chemotherapy regimens were 

5 fluorouracil Epirubicin Cyclophosphamide (FEC) and Adriamycin Cyclophosphamide 

Paclitaxel (ACP). Ten (29.4%) patients had FEC, and 10 (29.4%) had ACP. Of those that 

completed NACT, 10 (29%) patients achieved pCR. The rate of pCR in patients who had 

NACT is therefore 29%. 

More than half of the patients (n=53, 52.5%),  were scheduled for adjuvant chemotherapy of 

which 46 (86.8%) completed the adjuvant chemotherapy. Seven (13.2%) patients did not 

receive adjuvant chemotherapy as planned due to  treatment toxicity (n=1,1.9%), loss to follow-

up (n=4, 7.54%)  and refusal (n=2, 3.8%). The most common adjuvant chemotherapy regimen 

was FEC.  

The majority of patients (n= 82, 81.2%)  were scheduled to receive adjuvant radiotherapy of 

which 67 (81.7%) completed adjuvant radiotherapy as planned. Fifteen(18.3%) patients did not 

receive adjuvant radiotherapy as prescribed due to  disease recurrence (n=7, 8.5%), loss to 

follow up (n=3, 3.7%) and patient refusal (n=4,4.9%).  

Most patients (n= 71, 70.3%) were planned to receive adjuvant hormonal therapy. Only 

16(15.8%) patients completed the hormonal therapy as prescribed. Most patients (n=55, 

54.5%) did not receive the full course of hormonal therapy during the course of the study period 

due to ongoing treatment (n=12, 16.9%), disease progression (n =17, 23.9%), patient refusal 

(n=3, 4.2%)  , and loss to follow-up (n=23, 32.4%). Thirty-one (30.7%) patients completed 

their entire prescribed course of treatment, and the treatment completion rate was 30%.  

Forty-four (43%) patients had evidence of recurrence. Thirty-nine (88%) patients out of those 

who recurred had distant metastasis, while 2(4.5%) and 3(6.8%) patients  presented with 

regional and local recurrence respectively. Fifty-seven (56.4%)  patients  had gone through 



treatment during the study period without any recurrence. Luminal B cancers were the most 

commonly recurring cancers (n=15, 34%), followed by triple negative (n=14, 31.8%).  

 The overall survival for the entire cohort was 83% at three years and 77% at five years. [figure 

1] The overall survival by molecular subtype showed that Luminal A had the best survival at  

three and five years of 100%. The luminal B molecular subgroup had an overall survival of 

89% and 81% at three and five years respectively. The overall survival for HER 2 enriched was 

71% at three and five years. Triple negative molecular subtype had the worst survival of 46% 

at three years and 0% at five years.[figure 2] The difference in  overall survival between the 

molecular subtypes was statistically significant (p < 0.001, log rank test). The significant 

differences in overall  survival were between triple negative vs Luminal A(p < 0.001, log rank 

test), and triple negative vs luminal B (p < 0.001, log rank test).  In contrast there was no 

significant difference between HER2 enriched and triple negative subtypes(p = 0.25, log rank 

test). 

 

 

 

 

Figure 1 Overall survival for the entire cohort of  patients under 40 years treated radically for invasive breast cancer. 



 

Figure 2 Overall survival split by molecular subtype, for patients under 40 years treated radically for invasive breast cancer. 

 

 

 

The disease free survival for the entire cohort was 60% at three years and 51% at five years. 

[figure 3] The disease free survival by molecular subtype showed that patients with Luminal A 

subtype had the best disease free survival of 83%  at 3 and 5 years, followed by Luminal B 

with 66% and 59% at three and five years. [figure 4] Her 2 enriched had a disease free survival 

of  43% at three and five years whilst all patients with triple negative molecular subtype had a 

disease recurrence at three years. The disease free survival distributions for the different 

molecular subtypes were statistically significantly different (p = < 0.001, log rank test). The 

significant differences in disease free survival followed the same pattern as overall survival. 

 



 

Figure 3 Disease free survival of the entire cohort of patients under 40 years treated radically for invasive breast cancer. 

 

 

 

Figure 4 Disease free survival split by molecular subtype, for patients under 40 years treated radically for invasive breast 

cancer. 

 

 



Discussion and Conclusion 

This study, evaluating treatment outcomes of young patients treated radically for invasive 

breast cancer at our institution, showed that patients with HER 2 enriched and triple negative 

breast cancer had poor survival outcomes. The most common pattern of diseases recurrence 

was distant metastases, and there was a low rate of treatment completion due to the high rate 

of non-adherence to adjuvant hormonal therapy. 

Our study, which included women under the age of 40 years ( range 23-39), showed that the 

overall five-year survival for the entire cohort was 77%. Similarly, large prospective study in 

the UK that investigated a cohort of patients diagnosed under the age of 40 years, reported a 

five-year overall survival of 81.9% relative to 90.4% for older women aged 40 to 69 years.16 

When survival was analysed by molecular subtype, only those patients in whom the molecular 

subtype was known with certainty were included. The triple negative patients had the worst 

overall survival outcome with more than half (OS=46%) having died at three years, and all of 

them having succumbed at five years. One study conducted in Sweden that assessed outcomes 

of women under 40 years reported a 5-year breast cancer specific survival of 72% for triple 

negative patients. 7 Our outcome is considerably poorer, suggesting that the tumour biology of 

triple negative breast cancer in our population may be different or more aggressive. Further 

research needs to be carried out to ascertain the contributory factors for this difference.  

The 5-year disease free survival for the entire cohort was 51%. When compared by luminal 

subtype for three and five years, triple negative was the worst (0%), followed by HER 2 

enriched (43%). Luminal A  subtype had the longest disease free survival (83%) at three and 

five years whilst luminal B had disease free survival of 66% and 59% at three and five years 

respectively. A statistically significant difference was established between the luminal 

subtypes and triple negative disease (p =<0.001). The HER 2 enriched subtype trended towards 

a longer disease free survival compared to triple negative cancers. However, this difference 

was not statistically significant (p=0.108). This outcome was not surprising in our setting where 

anti-HER2 therapy is not available. 

Histopathological analysis showed that invasive intraductal carcinoma accounted for most 

(86.1%) of the tumours, with invasive lobular carcinoma (6.9%), mixed ductal/lobular (2.0%), 

and other less common subtypes  accounting for the rest. This spread of histological subtypes 

is similar to that reported in the UK POSH study that showed 86.5% of patients under the age 



of 40 having intraductal carcinoma, followed by lobular (4.5%) and mixed ductal/lobular 

(2.6%). 16 Eric et al. 2018 reported 70.9% of the tumour’s as intraductal carcinoma in their 

cohort of young women.3 To the best of our knowledge, there are no published data in the 

African continent on the histological subtypes in this particular age group. However, one study 

done in Ethiopia for all age groups reported that the most common histological subtype was 

invasive ductal carcinoma (n=822, 79.2%).17 

The most common clinical stage at presentation for our cohort was stage 2A. However, 58.2% 

had lymph node positive disease on the pathological specimen. The majority of patients in our 

study also had lymphovascular invasion and high grade ( grade 3) tumours. This demonstrates 

aggressive tumour biology despite early stage breast cancer diagnosis. This early stage at 

presentation is in contrast to other studies in LMICS which state that most patients present with  

advanced stage and aggressive biological features.8 This finding is similar to the conclusions 

of a study done in a single Pakistani Institution, that reported that the most common clinical 

stage at diagnosis was stage 2 in patients younger than 40 years.18 They also reported 

biologically worse disease with patients more likely to present with more lymph node positive 

disease and high grade tumours. 18  

The pattern of recurrence that was most common was that of  distant metastases. Most of the 

recurrences noted were in patients with Luminal B cancers(n=15, 34%) followed by triple 

negative (n=14, 31.8%) cancers. This result is similar to a Swedish study that reported that 

younger women had a higher risk of distant and locoregionally recurrent disease even with 

early detection.  This was more prominent in the Luminal B subtype. 7   Similarly, in our cohort 

the most common pattern of recurrence was distant metastasis(n= 39, 88.6%) followed by 

locoregional recurrence. Literature reports that women with Luminal B cancers benefit less 

from endocrine therapy than Luminal A cancers, and less benefit from anthracycline and taxane 

containing neoadjuvant chemotherapy than triple negative or HER 2 enriched breast cancer.16 

Only thirty-one (30.7%) patients completed the entire prescribed course of treatment. This may 

largely be attributable to the high nonadherence to adjuvant hormonal therapy that was 

observed in our cohort, as well as in other studies. A significant number of the patients who 

did not complete treatment in our cohort  were Luminal(n=23, 41.8%) patients who did not 

adhere to hormonal therapy as prescribed. Published data have reported that women under 40 

years of age had the highest risk of discontinuation of hormone therapy, and they reported a 

noncompliance rate of 32%. 19,20 Hershman et al. 2009, documented that 40-60% of patients 



with breast cancer do not complete their prescribed course of hormonal therapy despite data 

proving that recurrence rates are higher with treatment durations of less than five years. 19 The 

level of adherence in our cohort was deduced by analysing patient script refill. It is possible 

that the non-adherence rate was even higher than that reported in our study and thus the 

treatment completion rate may be less than that reported.  This high rate of non-adherence 

requires further investigation in future studies which may contribute to development of 

strategies to improve treatment completion rates and outcomes. 

Family history of breast cancer has been shown to increase the risk for developing breast 

cancer, and this risk has been proven to be higher when the affected family member was 

diagnosed at a young age.14 In this study, 18% of the patients had a positive family history of 

breast cancer. Similarly, McAree et al (2010) found that 10.5%  of the patients under 40 years 

of age had a first degree relative with breast cancer in their single centre study. 15 It has been 

reported that between 15% and 30% of young patients with breast cancer have a germline 

BRCA1 or BRCA 2 mutation.15  The extent of the contribution of BRCA1 and BRCA2 

germline mutations to the cancer burden in African populations is unclear.8  Nineteen per cent 

of the patients in our cohort who could afford genetic testing were found to have BRCA 

mutation. However, this result does not represent the whole cohort because genetic testing was 

performed following referral for genetic counselling in a different department, and some 

patients would not attend. Furthermore, genetic testing was only available to those patients who 

could afford to pay for the test privately, as this expense was not covered by the hospital, thus 

contributing to poor uptake of genetic testing. While our data did not demonstrate a strong 

presence of family history and genetic germline mutation, clinicians should legitimately be 

suspicious of breast cancer in patients under the age of 40 years presenting with breast 

symptoms even in the absence of family history or proven genetic evidence.  

The retrospective nature of this research was the main limitation. Another limitation is that the 

study involved data from one centre resulting in a small sample size and data that may not  

align with other treatment sites in the region. 

Conclusion 

In conclusion, this study has highlighted that, young women in  our setting  have poor survival 

outcomes despite early presentation, which is in line with other published results. The outlook 

is particularly dismal for those that have HER 2 enriched and triple negative breast cancer. This 

demonstrates the need for more comprehensive screening, diagnostic, and treatment modalities 

that are used internationally as standard of care, in order to improve the outlook for these young 



patients. The survival data for young age breast cancer is lacking, therefore this data will act 

as a baseline for comparison for future studies in our region. 
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Abbreviations 
Table 1: List of Abbreviations 

Abbreviation Meaning 

LMICs Low and middle income countries 

BMI Body mass index 

AJCC 7 American Joint Committee on Cancer 7th 

Edition   

RedCap Research Electronic Data Capture 

FEC 5-flourouricil, epirubicin, cyclophosphamide  

ACP Adriamycin, Cyclophosphamide, Paclitaxel 

BRCA Breast Cancer associated gene 
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