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APRESENTAÇÃO

Encerramos nesse quinto volume a coleção “A Produção do Conhecimento nas 
Ciências da Saúde”, com um sentimento de gratidão e dever cumprido ao apresentar 
uma diversidade de pesquisas sólidas e de amplo espectro fomentando o conhecimento 
na área das Ciências da Saúde. 

Tendo em vista todo conhecimento apresentado nesta coleção, finalizamos o 
trabalho apresentando de forma mais multidisciplinar possível trabalhos científicos na 
interface de estudos ligados à saúde.

Apresentamos de forma ampla conceitos atuais em pesquisas desenvolvidas com 
os temas psico-oncologia, qualidade de vida biopsicosocial, perfis epidemiológicos, 
práticas integrativas, automedicação, novos tratamentos, promoção e educação em 
saúde, biotecnologias em saúde, diagnóstico, sistema de saúde pública, fatores de 
risco, nanotecnologia, além de revisões e estudos de caso, que poderão contribuir 
com o público de graduação e pós graduação das áreas da saúde.	

O profissional da saúde atual precisa cada vez mais estar conectado com as 
evoluções e avanços tecnológicos. Além disso é necessário um comprometimento 
com o conhecimento, pois esse avança à passos largos dentro das pesquisas em 
saúde, já que descobertas e publicações de alto impacto são diárias e trazem conteúdo 
aprimorado e de relevância, assim a leitura de fontes que possam ir além da área 
específica de atuação são extremamente importantes. Como objetivo central deste 
volume desejamos que o leitor tenha essa possibilidade em um único volume podendo 
transitar de diversas formas nas áreas afins.

Assim, reforçamos a importância do aprendizado contínuo do profissional da 
saúde, e desejamos fortemente que esse material contribua para isso. O conteúdo de 
todos os volumes é significante não apenas pela teoria bem fundamentada aliada à 
resultados promissores, mas também pela capacidade de professores, acadêmicos, 
pesquisadores, cientistas e da Atena Editora em produzir conhecimento em saúde nas 
condições ainda inconstantes do contexto brasileiro. Desejamos que este contexto 
possa ser transformado a cada dia, e o trabalho aqui presente pode ser um agente 
transformador por gerar conhecimento em uma área fundamental do desenvolvimento 
como a saúde.

Dr. Benedito Rodrigues da Silva Neto
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ABSTRACT: Breast cancer is the leading cause 
of cancer-related deaths in women aged 20 
to 59 years old. Young women usually have 
more aggressive tumors and more advanced 
disease with larger size and axillary nodal 

involvement. There are few studies assessing 
the characteristics of breast cancer in very young 
women. Method: We performed a retrospective 
analysis to evaluate the epidemiological and 
clinical profile of non-metastatic breast cancer 
patients with 30 years of age and younger 
treated between 1993 and 2011 at the Brazilian 
National Cancer Institute (INCA). Results: 
From the 196 patients evaluated, 181 patients 
(90%) had ductal carcinoma, 79 (40%) high-
grade tumors, and 102 (52%) were HR positive. 
117 patients (60%) were classified as stage III 
at diagnosis. The median age was 29 y (range: 
17-30y). Of 185 patients who underwent 
surgery, 156 (84.3%) had total mastectomy, and 
171 (92%) had axillary node dissection. 119 
patients received neoadjuvant chemotherapy, 
and 14 patients (9.3%) underwent neoadjuvant 
radiotherapy. After a median follow-up of 81.5 
months, there were 109 relapses (55%) and 
81 deaths (41%). Median RFS and OS was 
49.5 months and 134 months, respectively. 
Positive node involvement and neoadjuvant 
chemotherapy were associated with shorter 
RFS and OS. Conclusion: Breast cancer is not 
frequent in young patients, especially under 31 
years of age. We found more locally advanced 
disease and worse prognostic pathological 
characteristics. Despite the aggressive 
treatment, our patients had worse outcomes 
than reported by other authors. 
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1 | 	INTRODUCTION

Breast cancer remains the leading cause of cancer-related deaths in women 
aged 20 to 59 years old in the United States. In 2015, the American Cancer Society 
estimated that 231.840 women would be diagnosed and 40.290 patients would die25. 
Accordingly to the Information System of Breast Cancer (SISMAMA) and the Unified 
Health System Data (DATASUS) of Brazilian Ministry of Health, from 2009 to 2012, in 
Brazil, 31.195 cases of breast cancer were identified, 10.6% occurred in women under 
40 years of age11.

Generally, the diagnosis is due to the perception of a palpable mass, since young 
women have rarely undergone previous screening mammograms14. The Brazilian 
recommendation for breast cancer screening is annual clinical breast examination 
starting at age 40 and biennial mammography between the ages of 50–69 years old. 
For high-risk women, it is recommended an annual clinical breast examination and 
mammography starting at 35 years of age9.

Young women usually have more aggressive tumors — poorly differentiated, 
hormone receptor-negative and HER2 overexpression tumors — and more advanced 
disease with larger size and axillary nodal involvement29. They often need and receive 
more aggressive multimodal treatment.

Breast cancer at any age has great psychological, functional and social impacts. 
Women face both the treatment of a potentially fatal disease, the effects of an 
aggressive treatment, and the destruction of their self-image. In this age group, there is 
an associated impact on motherhood plans and professional career goals.

Currently, there are few studies assessing the characteristics of breast cancer in 
this specific population of women in Brazil. We performed a retrospective analysis to 
evaluate the epidemiological and clinical profile of non-metastatic very young patients 
with breast cancer treated at the Brazilian National Cancer Institute (INCA).

2 | 	METHOD

This study was approved by the ethics in human research committee of the 
Brazilian National Cancer Institute (INCA), Rio de Janeiro, Brazil in November 2014 
(Protocol number: 37517314.5.0000.5274), and was conducted in accordance with the 
Declaration of Helsinki and Good Clinical Practice guidelines. The informed consent 
was dispensed. 

Two hundred forty-nine very young women treated at INCA with breast cancer 
between 1993 and 2011 were identified through internal database. We considered 
“very young women” those less than 31 years of age at diagnosis. We retrospectively 
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reviewed the medical records and collected data about clinicopathological and treatment 
characteristics. 

All the patients had a biopsy performed or had tumor samples reviewed at our 
institution. Pathological variables such as histological grade (Bloom and Richardson 
score2), estrogen-receptor (ER) and progesterone-receptor (PR) status had always 
been evaluated, whereas we began evaluation of HER2 status since 2007. The tumors 
with > 1% nuclear-stained cells were considered positive for ER or PR. The histological 
grade was reported by Bloom and Richardson grade: well-differentiated (low grade- 
G1), moderately differentiated (intermediate grade – G2) and poorly differentiated 
(high grade-G3)2. The HER2 immunohistochemical staining (Herceptest; Dako A/S, 
Glostrup, Denmark was scored from 0 to 3+: score 0 and 1+ were considered negative; 
score 3+ was considered positive; and score 2+ needed additional fluorescent in situ 
hybridization test (FISH; PathVision Her2 DNA probe kit, Vysis Inc., Downers Grove, 
IL, USA). 

The tumor stage was based on the seventh American Joint Committee on Cancer7. 
We defined Pathological complete response (pCR) as ypT0/is ypN0: no invasive 
residual in breast or nodes. Weight and height information was collected at the first visit 
with medical oncology. BMI categories were selected according to the World Health 
Organization definition: underweight, <18.5 kg/m2; normal range between 18.5 and 25 
kg/m2; overweight between 25 and 30 kg/m2; and obese ≥30.0 kg/m228. 

3 | 	STATISTICAL ANALYSIS

The relapse-free survival (RFS) was defined as the interval from the histological 
diagnosis to relapse, death or the last follow-up. The overall survival (OS) was defined 
as the interval from the histological diagnosis to death or the last follow-up. The RFS 
and OS analysis were estimate using the Kaplan-Meier method and compared by log-
rank test.

We used the COX proportional regression to estimate hazard ratios and the 95% 
confidence interval. The variables with p-value<0.05 in the univariate analysis were 
included in multivariate analysis. We conducted multivariate analysis through manual 
selection based on hierarchical model, beginning with demographic characteristics, 
then tumor characteristics and treatment. In each block, the non-significant variables 
were excluded. Baseline characteristics was compared using Fisher’s exact test or the 
chi-square test, as appropriate. P-value were considered significant if less than 0.05. 
All analyses were performed with the SPSS software, version 18.0.

4 | 	RESULTS

Between January 1993 and July 2011, 249 patients aged 30 years or younger 
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were diagnosed with breast cancer at INCA hospital. Of this group, 53 patients were 
excluded (41 had metastasis upon diagnosis and 21 were treated elsewhere). 

Patients, tumor and treatment characteristics are summarized in table 1. The 
median age was 29 years old (range: 17-30 years old). From the 196 patients evaluated, 
181 patients (92.3%) had ductal carcinoma, 4 patients (2%) had lobular carcinoma, and 
10 patients (5.1%) had other histological subtypes (metaplastic, sarcomas). High-grade 
tumors were presented in 79 patients (40%). As for the imunohistochemical assay, 102 
patients (52%) had hormone receptor positive. The HER2 status were evaluated only 
on 79 patients (40%) and enriched in 19 patients (24%). There were 27 patients (34 %) 
with triple negative tumors. One hundred and seventeen patients (60%) were classified 
as stage III upon diagnosis, 55 patients (28%) were stage II, and 23 patients (12%) 
were stage I.

As shown in Table 1, a total of 185 patients (94.5%) underwent surgery, 156 
patients (84.3%) had total mastectomy, 29 patients (15%) had breast-conserving 
surgery, and 171 patients (92%) underwent axillary node dissection. 

Of the 119 patients who received neoadjuvant chemotherapy, 21 patients (17.5%) 
were diagnosed with clinical stage II and 98 patients (81.6%) were diagnosed with 
clinical stage III, 103 patients (85.8%) underwent radical mastectomy and 106 patients 
(88.3%) underwent axillary dissection. Only three patients (2.5%) had complete 
pathological response, 2 patients were initially diagnosed with stage II and I patient 
with stage III. Eleven patients (9.2%) who received neoadjuvant therapy did not 
undergo surgery as they remained inoperable or developed metastasis (stage III at 
diagnosis). Fourteen patients (9.3%) underwent neoadjuvant radiotherapy as second-
line neoadjuvant treatment. 

Anthracycline-based was the most applied regimen, with or without taxane. Sixty 
patients (31.5%) received sequential anthracyclines plus taxane regimen (total: 6 to 
8 cycles), 119 patients (62.6%) received anthracycline-based regimen without taxane 
(total: 4 to 6 cycles), and 11 patients (5.7%) received others chemotherapy regimen 
(CMF) (Table 2). One hundred and fifty patients (76%) had radiotherapy, more often as 
adjuvant treatment. Ninety-five hormone receptor-positive patients (94.1%) received 
adjuvant tamoxifen, and 1 patient received neoadjuvant endocrine therapy. Six hormone 
receptor-positive patients did not receive any hormone therapy: one patient missed 
follow-up, and five had relapsed before starting adjuvant treatment. 

After a median follow-up of 81.5 months, there were 109 relapses (55%) and 
81 deaths (41%). The median relapse-free survival (RFS) was 49.5 months; the 
5-year and 10-year relapse rate was 50% and 37%, respectively (Figure 1). Univariate 
analysis identified younger than 29 years of age (p: 0.016 - HR 1.54; 95% CI 1.09-2.32), 
neoadjuvant chemotherapy (p<0.001 – HR 3.35; 95% CI 2.11-5.31), positive node 
involvement (p<0.001 – HR 3.01; 95% CI 1.88-4.82), and stage III at diagnosis (p<0.001 
– HR 2.77; 95% CI 1.80-4.25) as significantly associated with relapse. Positive node 
involvement (p<0.001 – HR 2.45; 95% CI 1.52-3.94) and neoadjuvant chemotherapy 
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(p<0.001 – HR 2.88; 95% CI 1.79-4.69) remained an independent prognostic factor for 
relapse (Table 3 and Figure 2). 

The median OS was 134 months, the 5-year survival rate was 63.4%, and the 
10-year survival rate was 52.6% (figure 1). In the univariate analysis, younger than 
29 years of age (p:0.016– HR 1.70; 95% CI 1.09-2.65), negative hormone receptor 
(p<0.001 – HR: 2.21; 95% CI 1.40-3.47), neoadjuvant chemotherapy (p<0.001 – HR 
3.84; 95% CI 2.20 -6.70), positive node involvement (p<0.001 – HR:2.72; 95% CI 
1.57-4.71), and stage III at diagnosis (p<0.001 – HR 3.71; 95% CI 2.17-6.36), were 
significantly associated with overall survival. Only negative hormone receptor (p<0.001 
– HR2.1; 95% CI 1.28-3.44), positive node involvement (p<0.001 – HR:2.71; 95% CI 
1.51-4.87), and neoadjuvant chemotherapy (p<0.001 – HR:2.95; 95% CI 1.63-5.32) 
remained an independent prognostic factor for survival (Table 3 and Figure 2).

We were not able to evaluate neither the use of Trastuzumab nor the receipt of 
radiotherapy as prognostic factors due the small sample size.

5 | 	DISCUSSION

Breast cancer is not frequent in young patients, especially 30 years or younger. 
However, it has been the leading cause of cancer death in women over the age of 2025. 
Previous studies evaluated breast cancer in young women (under 40 years of age), 
but there has not been much research on very young patients (under 31 years of age). 

In our study, of the 196 very young breast cancer patients analyzed, half were 
hormone receptor-positive. Of the patients who had their HER2 status evaluated, 
a quarter was diagnosed with HER2 overexpression and 34% with triple negative 
tumors. In previously published analyses, immunohistochemical findings vary widely: 
HR-positive (48-77%), HER2 positive status (19-33%), triple-negative (15-24%), and 
high histological grade (34-50%)29,19. When compared to older women, there were 
higher grade, more HER2-enriched, and triple-negative tumors. Therefore, our sample 
appears to have even more aggressive features: more triple-negatives and fewer 
positive hormone-receptors.

Patients with HER2-positive and triple-negative subtypes have shorter survival 
regardless of age at diagnosis19. We also found that positive hormone receptor 
was associated with longer overall survival. Although Early Breast Cancer Trialists’ 
Collaborative Group (EBCTCG) showed in a meta-analysis 29% reduction in cancer-
related mortality in women less than 45 years of age with 5 years receiving tamoxifen6, 
young age seems to be associated with worse outcomes in positive hormone-receptor 
patients, even with adjuvant endocrine therapy19,20. This age-related distinct benefit 
could be explained by lower adherence to endocrine therapy, less occurrence of 
chemotherapy-related amenorrhea27, tamoxifen resistance, the need for incremental 
ovarian suppression, or the combination of any of these factors8. In 2011, Hershman 
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showed that both early discontinuation and non-adherence to hormonal therapy (below 
80% of dose) were common and associated with increased mortality13. Furthermore, 
SOFT trial reported the benefit of the addition of ovarian suppression with aromatase 
inhibitor in premenopausal patients at high risk when compared to tamoxifen with or 
without ovarian suppression8.

In Brazil, the patients have more advanced tumors at diagnosis than those 
reported in others countries, probably due the delay on diagnosis and health service 
disparity16,22. We found 60% of stage III patients at diagnosis and 60% other patients 
with nodal involvement, whereas the international literature describes 20% of patients 
with stage III tumors20, 20% other patients with T3 / T4 lesions12, and 35-50% of patients 
with nodal involvement29. In our study, node involvement was an independent poor 
prognostic factor for both relapse and death, as found in previous trials12,29.

Anthracycline-based plus taxane or higher-cumulative-dosage anthracycline-
based regimens were the most applied regimens. There was no significant difference 
in relapse or survival between chemotherapy regimen. It is in line with Early Breast 
Cancer Trialists’ Collaborative Group (EBCTCG) meta-analysis findings, suggesting 
that suggesting that extra cycles of a taxane could be counterbalanced by extra cycles 
of other cytotoxic drugs5.

At our institution, 60% of our patients received neoadjuvant chemotherapy, 
usually to ensure operability. Currently, neoadjuvant treatment is widely used to allow 
more conservative surgery,15 which leads to lower morbidity and offers better cosmetic 
results4. However, it was initially applied to patients with locally advanced tumors in an 
attempt to make these tumors resectable. Randomized studies have shown that timing 
of chemotherapy has no impact on survival26, but allows for the evaluation of tumor 
response, more conservative surgeries15, and the early treatment of micrometastasis. 

The achievement of complete pathological response (pCR) on the other hand 
is an important prognostic factor15, especially in triple negative and HER2 positive 
tumors. In 2005, the HERA trial showed that Trastuzumab increased disease-free 
survival in HER2 positive patients21. This drug was approved in 2006 by the U. S. 
Food and Drug Administration for the adjuvant treatment of breast cancer in patients 
with HER2-positive tumors. However, the HER2 evaluation at INCA was not possible 
until 2007 and was applied in only 40% of patients. Despite the HERA results in 2005, 
Trastuzumab was available at our institution after 2008, and only 12 patients received 
this anti-HER2 drug. We could not evaluate the use of anti-HER2 drug as a prognostic 
factor, due to the small number of patients. 

Neoadjuvant chemotherapy is the standard of care for locally advanced breast 
cancer treatment, with objective clinical response in 80-90% of patients24 and complete 
pathological response in 20-40% of patients15. We found complete pathological response 
rates of 2.5% and twenty-one patients (17.6%) remained with unresectable tumors 
after neoadjuvant chemotherapy. Fourteen patients (11.7%) received neoadjuvant 
radiotherapy with or without chemotherapy, and 10 patients (71.4%) could undergo 
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surgery afterwards. This approach has been tested in chemotherapy-refractory tumors. 
It was well-tolerated and showed good clinical response10. In 2007, Gaui reported that 23 
of the 28 patients could be submitted to surgery after this approach10. However, Coelho 
et al reported frequent surgical complications, with no deaths related to procedure3.

The BRCA1 mutation was also associated with higher pCR compared to noncarriers 
or BRCA2 carriers1. Although choosing the chemotherapy regimen based on genetic 
findings is not recommended, genetic counseling should be considered for all patients 
under 40 years old, especially in case of family history or triple-negative tumor18. We 
did not have genetic counseling available nor genetic testing for all patients during this 
trial period. 

Conservative breast surgery in young patients is a controversial issue in 
the literature, with conflicting findings regarding the increased risk of local relapse. 
Randomized trials from 1980s and 1990s showed equivalence between treatments18, 
but they offered outdated chemotherapy and radiotherapy treatments, with few young 
patients in their sample. The most recent trials showed that despite the fact that 
conservative surgery increases the risk of local relapse, there are no survival differences 
in such young patients17. Actually, young age alone is not a contraindication to breast 
conserving therapy. In this trial, almost 90% underwent mastectomy and / or axillary 
dissection because the locally advanced disease.

This is a retrospective study which raises the possibility of missing clinical data in 
patients’ records. Other possible limitations are the very few HER2 status evaluation in 
our samples, the lack of comparison with other age groups or control population, and 
the relatively short follow-up period, especially for positive-hormone receptor patients. 
However, it is one of the largest trials to date including such young patients, and reflects 
the real-world in developing countries.

6 | 	CONCLUSION

In summary, this analysis showed a very young population with more locally 
advanced disease and worse prognostic pathological characteristics. Despite the 
aggressive treatment, our patients had worse outcomes than reported by other authors. 
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Characteristics OVERALL Stage I Stage II Stage III p-value*
N: 196 N: 23 N: 55 N:117

Age (years)
-Median (range) 29 (17 - 30) 29 (19-30) 29 (17-30) 28 (20-30) P:0.34

Body Mass Index
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- Median (range) 24 (16-41.9) 24 (19-42) 22.8 (16-42) 24 (17-36) P:0.09

Race
- White 94 (48%) 13 (56%) 28 (51%) 53 (45%) P:0.72
- Non – White 59 (30%) 5 (21%) 18 (32%) 36 (30%)
- Missing 43 (22%) 5 (21%) 9 (16%) 28 (23%)

Receptor status
-Positive 102 (52%) 16 (70%) 27 (50%) 59 (50%) P:0.17
-Negative 86 (44%) 6 (26%) 26 (47%) 54 (46%)
- Missing 8 (4%) 1 (4%) 2 (3%) 4 (4%)

HER2 status
- Positive 19 (24%) 1 (5%) 4 (7%) 14 (12%) P:0.17
- Negative 58 (73%) 8 (35%) 19 (35%) 31 (26%)
- Triple negative 27 (34%) - 11 (47%) 14 (31%)
- Missing 117 (60%) 14 (60%) 32 (58%) 72 (62%)

Histological grade
-1 and 2 76 (38%) 11 (48%) 20 (36%) 45 (39% ) P:0.36
- 3 79 (40%) 6 (26%) 25 (46%) 47 (40%) 
- Missing 41 (21%) 6 (26%) 10 (18%) 25 (21%)

Pathological Lymph 
node involvement
- Positive 110 (56%) 3 (13%) 28 (51%) 79 (67%) P<0.01
- Negative 72 (37%) 20 (86%) 27 (49%) 25 (21%)
- Missing 14 (7%) 0 13 (11%)

Chemotherapy
 - Neoadjuvant 120 (61%) 0 21 (38%) 98 (84%) P<0.01
- Adjuvant 70 (35%) 20 (87%) 33 (60%) 17 (14%)
- Not done 6 (3%) 3 (13%) 1 (2%) 2 (2%)

Hormonal therapy
- Neoadjuvant 2 (1%) 0 0 2 (2%) P:0.17
- Adjuvant 102 (52%) 16 (70%) 28 (51%) 58 (49%)
- Not done 92 (46%) 7 (30%) 27(49%) 57 (49%)

Radiotherapy P<0.01
- Neoadjuvant 14 (7%) 0 0 14 (12%)
- Adjuvant 136 (69%) 15 (65%) 42 (76%) 79 (67%)
- Not done 46 (23%) 8 (34%) 13 (23%) 24 (20%)
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Type of surgery 
- Breast conserving 29 (14%) 13 (56%) 10 (18%) 6 (5%) P<0.01
- Total mastectomy 156 (79%) 10 (44%) 45 (82%) 101 (86%)
- Not done 11 (5%) 0 0 10 (9%)

Nodal treatment
- Axillary dissection 171 (87%) 17 (74%) 48 (87%) 106 (90%) P<0.01
- Sentinel node biopsy 14 (7%) 6 (26%) 7 (13%) 1 (1%)
- Missing 11 (5%) 0 0 10 (9%)

Table 1. Patient, tumor and treatment’s characteristics according to presentation status
*p- value from chi-square test.

The sum of patients per stage was 195 because 1 patient had no information on 
stage at diagnosis

Neoadjuvant Adjuvant
Anthracycline 69 (57%) 50 (71%)
Anthracycline + taxane 46 (38%) 14 (20%)
Others 5 (4%) 6 (8%)

Table 2. Chemotherapy regimen
p: 0.014

Parameter Relapse-free survival Overall Survival
HR (95%CI) P value HR (95%CI) P value

Age <28y vs >28y 1.43 (0.96-2.13) 0.077 1.39 (0.86-
2.25)

0.175

Hormone recep-
tor

Negative vs Pos-
itive

1.450 (0.98-
2.13)

0.061 2.1 (1.28-3.44) 0.001

Node involve-
ment

Positive vs nega-
tive

2.45 (1.52-3.94) 0.001 2.7 (1.51-4.80) 0.001

Stage at diag-
nosis

III vs I + II 1.21 (0.74-1.99) 0.433 1.96 (0.98-
3.91)

0.055

Chemotherapy Neoadjuvant vs 
adjuvant

2.884 (1.79-
4.69)

0.001 2.95 (1.63-
5.32)

0.001

Table 3. Multivariate analysis for relapse-free survival and overall survival
Abbreviations: HR, Hazard Ratio; CI, Confidence Interval.
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Figure 1. Kaplan Meier Curve for (A) Relapse-free Survival (B) Overall Survival

       

  

          

Figure 2. Kaplan-Meier relapse-free survival curves according to: (A) Hormone receptor; (B) 
Axillary lymph node involvement; (C) Chemotherapy timing; Kaplan-Meier overall survival curves 
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according to: (D) Hormone receptor; (E) Axillary lymph node involvement; (F) Chemotherapy 
timing
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