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ABSTRACT 

AIMS: we conducted a retrospective analysis in order to evaluate the impact of age on women aged 

less than 35 years affected by breast cancer. 

MATERIALS AND METHODS: between January 1972 and December 2006, 346 patients aged 

less than 35 years underwent adjuvant treatment at Florence University. The mean age of the patient 

population was 32 years (range 22-35): 76 patients were under 30 years old, the remaining were 

above 30 years old.  

RESULTS: in our series, 215 patients received adjuvant radiotherapy to whole breast after 

conservative surgery, 131 patients underwent mastectomy without subsequent radiation therapy and 

323 patients had lymphadenectomy. 191 patients received adjuvant chemotherapy, 73 with 

anthracyclines-containing regimen. With a median time of 2.5 years (range 6 months to 27.6 years) 

local relapses were observed in 67 cases (19.4%). At the multivariate analysis of local disease free 

survival, ductal and ductal plus lobular histotypes, having more than 3 positive nodes and age 

emerged as independent significant relapse predictors (p =0.018, p=0.0005, p=0.003 and p=0.024, 

respectively). For the DSS analysis, the median follow-up was 6.8 years (range 0.6-36.7 years). At 

the multivariate analysis, age (p=0.0038), positive nodes (p=0.0035) and distant metastases 

(p<0.0001) resulted to be independent death predictors. Patients younger than 30 had a worse 

prognosis. At the univariate analysis also local relapse resulted to be statistically significant 

(p=0.0004). 

CONCLUSIONS: anthracyclines-based chemotherapy seems to improve the outcome of these 

patients. However there is an urgent need for tailored treatment investigations within the framework 

of randomized, controlled clinical trials. 
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INTRODUCTION 

About 25% of cases of breast cancer (BC) occur before the menopause, and 15% of women 

are diagnosed in the reproductive age group [1-2], with approximately 2% of cases developing in 

young women aged 20 to 34 years and 11% between 35 and 44 [3]. 

BC at young age has a more aggressive biological behaviour and is associated with a more 

unfavourable prognosis compared with the disease arising in older premenopausal patients [4]. 

Systemic adjuvant therapy with hormonal treatment, chemotherapy, or both are undoubtedly related 

to the improved rates of mortality from BC noted over the last decade. In a large population-based 

Canadian study the use of adjuvant systemic therapy was directly related to improved survival rates 

in women with early BC. Overall survival improved by 10% for women younger than 50 years of 

age between 1974 and 1984, and by 4% for women aged 50 to 89 years between 1980 and 1984 [5].   

We conducted a retrospective analysis in order to evaluate the disease specific survival 

(DSS) and  the local disease free survival (LDFS) in a series of  young women with BC treated with 

integrated adjuvant therapeutic modalities. 

 

PATIENTS AND METHODS 

From January 1972 to December 2006, 346 patients aged less than 35 years with BC 

underwent adjuvant treatment at the Radiotherapy Unit of the University of Florence.  

Our series included patients without clinical and radiological evidence of local or distant 

recurrence after breast surgery at the time of the first evaluation in our Radiotherapy Unit. None of 

them had prior malignant disease. The mean age of the patient population was 32 years (SD±2.90; 

range 22-35): 76 patients (22.0%) were under 30 years old, the remaining were above 30 years old. 
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Statistical Analyisis 

The survival time was calculated from the date of surgery to the date of death or the date of the last 

follow-up for the patients resulted to be alive. In our survival analysis we considered as events the 

deaths for BC disease (DSS). LDFS was calculated from the date of surgery to the date of local 

relapse (LR) occurrence. We used the term cumulative incidence to specify the occurrence, as 

percentage, of local relapse at well-defined follow-up points. Likewise we used the term survival, to 

specify the  percentage of patients still alive, and thus at risk, at well-defined follow-up points. The 

crude probability of death or LR occurrence was estimated by using the Kaplan-Meier method and 

differences between patient groups were assessed by the log-rank test. Estimated relative risks of 

dying or LR occurrence were expressed as hazard ratios (HR) and their corresponding 95% 

confidence intervals (95% CI). Univariate Cox regression models were used to evaluate the effect 

of each specific parameter. Multivariate Cox regression models with stepwise selection were 

performed to identify the major significant death or LR occurrence predictors. All the patients are 

included in all the analyses. Statistical results were considered significant at a p-value <0.05. All 

statistical tests were performed by the SAS software. 

 

RESULTS 

Patients’ characteristics are shown in Table 1. Most cases showed a pT1 (56%), a ductal 

histotype (64.2%), and none positive lymph node (56.1%). 

According to the protocol followed in our Institute, all patients received radiotherapy (RT) 

to whole breast only after breast conserving surgery. In our series, 215 patients received adjuvant 

RT to whole breast, 131 patients underwent mastectomy without subsequent RT and 323 patients 

had lymphadenectomy (93.3%). 

The mean RT dose delivered was 50 Gy (range 46-52 Gy), in 2 Gy daily fractions. A dose 

boost on the tumour bed was administered by electrons. At the discretion of the radiation oncologist 
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the total boost dose (2 Gy daily fraction) ranged between 6 and 10 Gy for patients with negative 

surgical margins and between 14 and 16 Gy for patients with positive margins.  

One hundred and ninety-one patients received adjuvant chemotherapy (CT), that consisted 

of 6 courses of iv CMF 1-8,28 (cyclophosphamide 600 mg/m2, methotrexate 40 mg/m2 and 5-

fluorouracil 600 mg/m2) for 98 patients; 4 courses of epirubicin (100 mg/m2 every 21 days) 

followed by 4 cycles of iv CMF for 43 women; 4 courses of AC 1,21 (doxorubicin 60 mg/m2  and 

cyclophosphamide 600 mg/m2) for 11 patients;  4 AC followed by 4 cycles of paclitaxel 1,21 (175 

mg/m2) for 19 cases, and other schedules in 20 patients. 

Adjuvant hormonal treatment was prescribed for 74 patients, 22 of them received 

Tamoxifen, and 52 Tamoxifen associated with GnRH agonist. Ten patients were treated with 

bilateral oophorectomy. 

With a median time of 2.5 years (range 6 months to 27.6 years) LR were observed in 67 

cases (19.4%). Twenty patient had supraclavicular fossa relapse (5.8%), 14 developed single chest 

wall relapse (4.0%), 13 had multiple chest wall relapse (3.8%), 10 had multicentric relapse (2.9%), 

7 developed internal mammary nodal chain relapse (2.0%) and three patients had axillary relapse 

(0.9%). 

At the univariate regression analysis for LDFS (Table 2), histotype and positive axillary 

lymph nodes emerged as significant LR occurrence predictors (p=0.0002 and p=0.0008 

respectively). Particularly, the lobular and the ductal plus lobular histotypes showed a significant 

increased risk of LR in comparison to the ductal histotype (p=0.02 and p<0.0001, respectively). 

Patients with a number of positive axillary lymph nodes greater than 3 showed an almost three-fold 

increase in risk of LR when compared with patients with negative axillary lymph nodes (p=0.0004). 

CT did not emerge as a significant relapse predictor (p=0.66), although a protective effect was 

found. Even though not statistically significant (p=0.068) age was shown to have some effect. At 

the multivariate analysis with stepwise regression lobular and ductal plus lobular histotypes, 
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positive nodes >3 and age emerged as independent significant relapse predictors (p=0.018, 

p=0.0005, p=0.003 and p=0.024 respectively). 

After a median time of 2.6 years (range 0.5-22.7 years), distant metastases occurred in 120 

patients (34.7%).  

For the DSS analysis, the median follow-up period was 6.78 years (range 0.6-36.7 years). At 

the time of the present analysis 215 patients (62.1%) were still alive. At the regression univariate 

analysis age (p<0.0001), pathological tumour size (p<0.0001), histotype (p=0.028), positive nodes 

(p<0.0001), CT (p=0.0001), LR (p=0.0004) and distant metastases (p<0.0001) all emerged as 

significant death predictors, as shown in Table 3. Surgical treatment (mastectomy versus breast 

conservation) did not turn out to be  a significant LR predictor at the statistical analysis (data not 

shown). 

In the subgroup of patients with positive axillary lymph nodes we evaluated whether a 

different regimen of CT influenced DSS.  

We found that there was not a significant statistical difference in DSS between CMF and 

anthracyclines (p=0.71) although anthracyclines showed a better DSS (40% versus 21%). At the 

multivariate analysis with stepwise regression performed on the whole series, age (p=0.0038), 

positive nodes (p=0.0035) and distant metastases (p<0.0001) resulted to be independent death 

predictors. DSS curves of the whole series by number of positives lymph-nodes and age groups 

(age ≤30 versus 30-35 years) are shown in Figure 1 and 2. 

We analyzed whether survival rates have changed over the 30 year time span of the study, by 

splitting the whole period in four intervals (before 1980, 1981-1990, 1991-2000, after 2000). As 

expected, a statistically significant improvement in terms of overall survival emerged in recent 

years (p=0.008), but no effect is observed on the results of the multivariate analysis. 
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DISCUSSION 

Survival following BC is improving, with over 88% of patients alive at 5 years [6] although 

the prognosis appears to be worse in young women under 35 years at diagnosis [7]. In our series of 

BC cases younger than 35 years at diagnosis, age younger than 30 years, positive nodes and distant 

metastases lead to a worse outcome in terms of DSS. In particular, age lower than 30 and positive 

nodes resulted to be independent prognostic factors at multivariate analysis for LDFS. 

Similarly, Henderson reported lymph node involvement in BC to be the dominant prognostic 

indicator for later systemic disease [8]. Concerning age, Bernstein et al found that, if the HR of 1.0 

describes the risk for women aged 40 to 49, then it is 1.8 for women under 30 years, 1.7 for those 

30 to 34 years, and 1.5 for those 35 to 39 years [9].  

The observed difference in prognosis may relate to differences in the biology of BC in 

younger women. In our study, as in other reported series, the majority of BCs presenting in young 

women are invasive cancers and most are ductal infiltrating. Younger women are more likely to 

show larger tumours [10]. Moreover it is now recognized that ‘triple negative’ (ER–ve, PR–ve and 

HER2–ve) and basal-like BCs, more common in younger women, have an aggressive clinical 

behaviour and are more likely to relapse within the first 5 years [11]. 

In our series, patients younger than 30 years with positive nodes and specific histotypes 

(lobular or ductal plus lobular) had an higher rate of LR occurrence. Vicini et al. suggested that 

young patients have a significantly greater risk of local recurrence that is independent of other 

previously defined risk factors [12] . 

In our study patients who underwent adjuvant CT had a better outcome in terms of LDFS at 

univariate analysis although with no significant results. Although the results of our study should be 

interpreted cautiously due to the paucity of the population and the lack of a randomized design, they 

suggest that, in this subset of patients, anthracycline-based CT reduced disease relapse.  
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Adjuvant CT is known to decrease the LR and to improve the survival rate of women with 

node-positive BC [13]. In women under 50 years old, the mean absolute improvement in 10-year 

survival after adjuvant chemotherapy is 7-11% [14].  

It has been demonstrated that 4 courses of AC are equivalent to 6 courses of CMF [15]. 

However, it is known that anthracycline-containing regimens yield superior results, in terms of  

both recurrence-free survival and OS, either in node-positive or in node-negative BC patients [16-

17]. Similarly, our results showed a lower risk of LR in patients who underwent anthracycline-

based CT. A recent meta-analysis reported that in young women (under 50 years old), 6 cycles of an 

anthracycline-based combination CT (e.g. with FEC or FAC) are associated with a reduction in 

mortality of about 38% which approximates to a 5–15% absolute improvement in survival at 15 

years of follow-up [18].  

It was suggested that CMF might not be enough to treat very young premenopausal patients 

[19]. The anthracyclines and taxanes are considered the most effective drugs in the adjuvant setting 

and CMF is currently given to young patients in only few selected occasions. In our series the 

difference in DSS between CMF and anthracyclines was not statistically significant, most probably 

due to a small number of patients receiving CT. At least two randomised trials showed that 4 cycles 

of AC followed by paclitaxel improved OS compared with AC alone in patients with node-positive 

BC [20-21].  

Endocrine treatment effects had been considered of secondary importance for younger 

women presenting with a node-positive BC. However, the value of chemo-endocrine therapy for 

pre-menopausal patients has been defined recently. Meta-analysis of multiple randomized trials 

confirms that combining anthracyclines-based CT with 5 years of Tamoxifen, in women with 

HR+ve disease, reduces the risk of dying from BC by about 57% [22]. The International Breast 

Cancer Study Group Trial 13-93 results showed that Tamoxifen after adjuvant CT significantly 

improved treatment outcome in premenopausal patients with endocrine-responsive disease (HR for 

Tamoxifen vs  no Tamoxifen 0.59; p <0.0001) [23]. 
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The impact of LR on survival is still a debated topic. Our data show that LR decreases breast 

cancer specific survival, but only in the univariate analysis (p=0.0004). In our Institute, all patients 

received RT to whole breast only after breast-conserving surgery. According to a recent paper [24], 

the local disease control does not uniformly improve survival; the largest absolute reduction in 5-

year LR probability after post-mastectomy RT was seen for the poor prognosis group (>3 positive 

nodes, tumor size >5 cm, Grade 3), but this large LR reduction did not translate into any reduction 

in 15-year BC mortality. 

 

 

CONCLUSIONS 

Young age, number of positive lymph nodes and distant metastases are associated with a 

worse DSS. LR resulted a statistically significant parameter at DSS univariate analysis. Patients 

younger than 30 years at the diagnosis of BC with more than 3 positive axillary lymph nodes and 

specific histotypes resulted to be associated to an increased risk of LR. 

There is an urgent need for tailored treatment investigations with anthracyclines-based CT 

regimens, and young women with BC should be considered the optimal candidates for a combined 

anti-cancer strategy within the framework of randomized, controlled clinical trials.  
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Table 1. Distribution of 346 breast cancer according to selected individual characteristics. 
 

Variable  N     % 

Age (years) 
< 30 
>30 and <35 

 
76 

270 

 
22.0 
78.0 

Surgical treatment 
Mastectomy 
Breast conservation 
Lymphadenectomy 

 
131 
215 
323 

 
37.9 
62.1 
93.3 

pT     
  1a-1b 
  1c 
  2 
  3 
  4   

 
49 

110 
148 
23 
16 

 
14.2 
31.8 
42.8 
6.6 
4.6 

Histotype 
 Ductal 
 Lobular 
 Ductal plus Lobular 
 Other 

 
222 
31 
37 
56 

 
64.2 
9.0 

10.7 
16.1 

Positive lymph nodes  
 0 
 1-3 
 >3 

 
194 
90 
62 

 
56.1 
26.0 
17.9 

Oestrogen receptor 
  Negative 
  Positive 
NA  

 
79 

113 
154 

 
22.8 
32.7 
44.5 

Progesterone receptor 
  Negative 
  Positive 
NA 

 
81 

110 
155 

 
23.4 
31.8 
44.8 

Total    346   100.0 

NA: not available 
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Table 2. Local Disease Free Survival analysis* of 346 breast cancer cases according to selected 
individual characteristics: number of patients at risk, number of relapses, cumulative incidence 
(C.I.), log rank test and Hazard Risk  (HR) with 95% Confidence Interval (Univariate regression 
analysis). 
 
 
Variable     Patients     Relapses      C.I.        log rank                HR 
               at risk            (n)           (%)            test               (95%CI) 
                                          (n) 
 
Age (years) 
< 30 
>30 and <35 

 
76 

270 

 
18 
49 

 
40 
32 

 
 

0.068 

 
 
- 

pT     
  1a-1b 
  1c 
  2 
  3 
  4   

 
49 

110 
148 
23 
16 

 
7 

18 
34 
5 
3 

 
23 
35 
30 
28 
35 

 
 
 
 
 

0.64 

 
 
 
 
 
- 

Histotype 
 Ductal 
 Lobular 
 Ductal plus Lobular 
 Other 

 
222 
31 
37 
56 

 
33 
9 

13 
12 

 
21 
31 
60 
38 

 
 
 
 

0.0002 

 
1^ 

2.37 (1.13-4.95) 
3.79 (1.98-7.26) 
1.42 (0.73-2.75) 

Pos. lymph nodes  
 0 
 1-3 
 >3 

 
194 
90 
62 

 
34 
16 
17 

 
33 
26 
40 

 
 
 

0.0008 

 
1^ 

1.16 (0.64-2.10) 
2.93 (1.62-5.30) 

Chemotherapy 
 No 
 EPI+CMF 
 CMF 
 AC 
 EPI+TAX 
 Other regimens 

 
155 
43 
98 
11 
19 
20 

 
37 
6 

21 
- 
1 
2 

 
36 
17 
30 
- 
6 

11 

 
 
 
 
 
 

0.66 

 
 
 
 
 
 
- 

Total         346             67         34 
 
1^= reference category for univariate regression analysis. 
  
* The multivariate regression analysis included all parameters listed in the table 2 (age, pT, histotype, 
number of positive lymph nodes, chemotherapy). Only four parameters emerged as independent significant 
relapse predictors at stepwise selection  (age: HR: 0.53,  95%CI 0.31-0.92, p=0.024;  lobular histotype:  
HR: 2.38,  95%CI 1.16-4.90, p=0.018;  lobular+ductal  histotype : HR: 3.18,  95%CI 1.66-6.08, p=0.0005;   
positive lymph nodes >3: HR: 2.39,  95%CI 1.33-4.27, p=0.008). 
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Table 3. Disease specific survival* of 346 breast cancer cases according to selected individual 
characteristics: number of patients at risk, number of deaths, survival, log rank test and Hazard Risk  
with 95% Confidence Interval (Univariate regression analysis). 
 
Variable    Patients     Deaths     Survival     log rank             HR 
              at risk  (n)       (%)             test             (95%CI) 
                                          (n) 
 
Age (years) 
< 30 
>30 and <35 

 
76 

270 

 
39 
92 

 
33.2 
50.5 

 
 

<0.0001 

 
1^ 

0.48 (0.33-0.69) 

pT     
  1a-1b 
  1c 
  2 
  3 
  4   

 
49 

110 
148 
23 
16 

 
10 
20 
76 
13 
12 

 
65.6 
66.6 
39.5 
36.0 
14.6 

 
 
 
 
 

<0.0001 

 
1^ 

0.78 (0.37-1.67) 
2.13 (1.10-4.13) 
2.73 (1.20-6.23) 
4.54 (1.96-10.5) 

Histotype 
 Ductal 
 Lobular 
 Ductal plus Lobular 
 Other 

 
222 
31 
37 
56 

 
83 
15 
17 
16 

 
50.4 
25.5 
18.5 
54.1 

 
 
 
 

0.028 

 
1^ 

1.46 (0.84-2.53) 
1.84 (1.09-3.12) 
0.74 (0.44-1.27) 

Pos. lymph nodes  
 0 
 1-3 
 >3 

 
194 
90 
62 

 
44 
45 
42 

 
68.7 
30.1 
8.2 

 
 
 

<0.0001 

 
1^ 

2.57 (1.69-3.89) 
6.05 (3.92-9.30) 

Chemotherapy 
 No 
 EPI+CMF 
 CMF 
 AC 
 EPI+TAX 
 Other regimens 

 
155 
43 
98 
11 
19 
20 

 
52 
15 
43 
- 
6 

15 

 
60.6 
45.8 
20.1 

- 
51.2 
16.8 

 
 
 
 
 

<0.0001 

 
1^ 

1.84 (1.02-3.19) 
1.68 (1.12-2.52) 

- 
2.16 (1.13-6.27) 
3.67 (1.06-6.54) 

Local relapses 
  No 
  Yes 

 
279 
67 

 
87 
44 

 
55.8 
20.1 

 
 

0.0004 

 
1^ 

1.90 (1.32-2.73) 
Distant Metastases 
  No 
  Yes 

 
226 
120 

 
13 

118 

 
91.6 
0.9 

 
<0.0001 

 
1^ 

33.8 (18.8-60.8) 
Total         346   131             46.8   
 
1^= reference category for univariate regression analysis 
  
*The multivariate regression analysis included all parameters listed in the table 3 (age, pT, histotype, number 
of positive lymph nodes, chemotherapy, local relapses, distant metastases). Only  three parameters emerged 
as independent significant death predictors at stepwise selection  (age: HR: 0.57,  95%CI 0.39-0.83, 
p=0.0038;  positive lymph nodes: HR: 1.42,  95%CI 1.12-1.79, p=0.0035; distant metastases: HR: 26.98,  
95%CI 14.75-49.34, p<0.0001). 
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Figure 1. DSS curves of 346 breast cancer cases by number of lymph-nodes positives. 
 
 
 

 
    n° patients at risk at different years of follow-up     
ln pos    at start     2          4        6       8       10    12      14     16       18    20      22     24     26      28      30       
 
   0     194  186     154    130    104     91    75      65     54      44     35      27     23     13       8        6                
  1-3       90    77       60      50      40     34    32      27     23      19     12        9       5       3       3        1        
  >3      62     48       28      18      11      6       5        4       4        4       3        1       1       1       0        0      
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Figure 2. DSS curves of 346 breast cancer cases by age groups 
 
 
 

 
n° patients at risk at different years of follow-up   

age       at start     2          4        6       8       10    12      14     16       18    20      22     24     26      28      30       
 ≤30           76    64     41     32      21      20      15      13     11       9        6        5        4        3       1        0                
 >30         270   247   201   166    134    112     97      83     70      58      44      33      26      13    10        7    
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Figure 3. DSS curves of 346 breast cancer cases by study period. 

 

 

n° patients at risk at different years of follow-up     

period              at start     2       4        6       8       10      12      14     16       18    20      22      24      26      28      30              % DSS      

≤1980           76    69     50      42      35      32      32      31     31       30    29      28      25      15      11       7            35.9    

1981-1990        103    96     83      76      72      64      63      59     50       37    21      10        5       1        0    -                 50.9  

1991-2000          98     95     84      69      48      35      17        6      0         -       -        -          -       -         -         -                  46.2 

 >2000                 69    51     24      11        -         -        -         -      -          -       -        -          -       -         -         -   48.5 
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