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From a global perspective, most breast cancers occur in 
postmenopausal women, but quite a number of young women 
also suffer from this disease. Currently, the age of less than 35 
years is a cut­off for defining young­aged breast cancer in 
international multi­center clinical trials. 1  In the US, breast cancer 
patients aged less than 35 years account for about 2.5% of the 
total; similarly in Europe, the proportion of young breast cancers 
in newly­diagnosed cases in each year is about 3.5%; however, 
in Korea, this proportion is about 9.5%. 2­4  In China, the proportion 
is 10%­15% , 5,6 much higher than those reported in the US and 
Europe, which still shows an increasing tendency. Though this 
proportion is not high, the absolute number of young patients is 

large. In addition, the reason for its relatively poor prognosis is 
worth further study. Hence, we conducted a retrospective study 
on clinical characteristics and prognosis of young­aged breast 
cancer to provide new ideas about more effective treatments for 
young breast cancer patients. 

We collected the data of 1377 operable breast cancer 
patients in South China treated at Sun Yat­Sen University Cancer 
Center (SYSUCC) from October 2003 to December 2006, of 
whom 905 cases were included for analyses according to the 
following inclusion and exclusion criteria. Inclusion criteria were 
as follows: 1) with complete clinical data, including general status, 
pathologic diagnosis, tumor stage, treatment and survival; 2) with 
complete follow­up data, including the time and location of 
metastasis; 3) with detection results of six tumor markers, 
including estrogen receptor (ER), progesterone receptor (PR), 
HER2/neu, Ki67, P53 and vascular endothelial growth factor 
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(VEGF). Exclusion criteria were as follows: 1) postmenopausal or 
perimenopausal patients (in case that those physiological 
conditions influenced the analysis); 2) unknown ovarian hormone 
levels after hysterectomy; 3) recurrent metastatic breast cancers 
that only underwent palliative resection; 4) those only received 
chemotherapy in  SYSUCC and without complete information of 
tumor specimens; 5) those with other malignant tumors were 
excluded in survival analysis; 6) those with non­invasive 
carcinoma were excluded in the evaluation of tumor size. 

According to the criteria set by SYSUCC, the interpretation of 
the pathologic immunohistochemical (IHC) indices were as 
followed: ER­, PR­, P53­ and VEGF­positive cases all referred to 
> 10% of the cells being positive; HER2/neu­negative, positive 
and marginally positive cases referred to 0­25%, > 50% and 26% 
­50% of the cells being positive, respectively; high expression of 
Ki67 referred to > 25% of the cells being positive. 

All the 905 patients included were premenopausal women, 
and they were divided according to diagnostic age into study 
group (189 patients aged < 35 years, with a median of 32 years) 
and control group (716 patients aged 逸 35 years, with a median 
of 44 years). The study group accounted for 13.7% (189/1377) of 
all patients and 20.9% (189/905) of premenopausal patients. 

Each patient had received corresponding local treatments 
(surgery plus radiotherapy) and systemic treatments (mainly 
adjuvant chemotherapy and endocrine therapy). The main 
surgical operations included radical mastectomy, modified radical 
mastectomy and breast­conserving surgery. The indications of 
adjuvant radiotherapy set by SYSUCC were as follows: primary 
tumor > 5 cm in size, invasion of the pectoral fascia, more than 
four metastatic axillary lymph nodes, and positive surgical margin. 
.60Co or linear accelerator was used for radiotherapy, and the 
target volume mainly included the chest wall and supraclavicular 
region. The general dose was 50 Gy, while 60 Gy was for the 
whole­breast radiotherapy after breast­conserving surgery. 
Anthracycline­containing regimens were mainly used for adjuvant 
chemotherapy, while CMF regimen (CTX, MTX, and 5­FU) was 
administrated instead in some minor cases. The main drug used 
in endocrine therapy was tamoxifen (TAM). 

All patients were followed up till January 2008. Locoregional 
recurrence meant the recurrence in ipsilateral mammary glands, 
chest wall, or regional lymph nodes identified clinically or 
histologically, while distant metastasis referred to the metastatic 
carcinoma detected by clinical examination or imaging. Locally 
advanced breast cancer (LABC) referred to stage III breast 
cancer. Disease­free survival (DFS) was calculated from the first 
day after operation to the first time of recurrence or metastasis. 
Overall survival (OS) was defined as the interval from the first day 
after operation to death or last contact. 

SPSS13.0 software was used for statistical analysis. 
Descriptives of clinical data were expressed in percentage or 
median. Univariate analysis of clinicopathologic indices (including 
age, tumor size, number of axillary lymph nodes, pathologic type, 

treatment, local or distant metastasis, and so on) was performed 
by the 字  2  test and Fisher exact test, and multivariate analysis by 
the Cox regression. Survival was analyzed by the Kaplan­Meier 
method, and compared by the log­rank test. Odds ratio (OR) and 
95% confidence interval (CI) were analyzed by the logistic 
regression. A value of  <0.05 was considered significant. 

As shown in Table 1, the proportion of LABC was significantly 
larger in study group than in control group (32.3% vs. 24.9% , 
=0.040), and the node­positive rate was also significantly higher 

in study group than in control group (57.7% vs. 43.5%,  =0.007). 
The difference in tumor stage between the two groups was not 
significant (  =0.369). Among the 644 detectable pathologic 
specimens, the occurrence rate of vascular cancer embolism was 
significantly higher in study group than in the control group (  = 
0.022). In addition, among the cases with complete pathologic 
data, no significant difference was observed between the two 
groups in the positive rates of ER, PR, HER2, Ki­67, P53 and 
VEGF (  >0.05). 

As shown in Table 2, no significant difference in endocrine 
therapy was observed between the study group and the control 
group, where TAM was mainly used and ovariectomy plus 
aromatase inhibitors were applied to a few patients with TAM 
contraindication [3 (1.59%) in the study group and 4 (0.56% ) in 
the control group]. Compared with the control group, the study 
group showed a preference for breast­conserving surgery alone 
or plus adjuvant radiotherapy. Almost all patients had received 
standard chemotherapy with anthracycline­containing regimen; 
however, more patients in the study group had received 
paclitaxel­containing adjuvant chemotheray. 

By the end of follow­up, 98 patients had disease progression, 
of whom 14 received further treatments in other hospitals had 
been followed up via telephone, 84 had received further 
treatments in SYSUCC, and 13 of them died. The 
recurrence/metastasis rate of the study group was significantly 
higher than that of the control group (16.4% vs. 7.4% , OR = 
2.122, 95% CI = 1.399­3.218,  <0.001). Based on the data of 
initial failure of the 84 progressed cases further treated at 
SYSUCC, comparing with the control group, the study group 
showed a higher locoregional recurrence rate (5.91% vs. 2.70%, 
=0.039) and a higher distant metastasis rate (10.75% vs. 

4.82%,  =0.003), with significant differences. By the end of follow­ 
up, 27 patients died, 9 (4.8%) in the study group and 18 (2.5%) 
in the control group, without significant difference (  =0.145). 

By the end, the median follow­ups were 27.77 months for all 
patients, 27.20 months for the study group, and 27.85 months for 
the control group. The median DFS was significantly longer in the 
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study group than in the control group (43.24 months vs. 28.12 
months,  <0.05) (Fig. 1). The median OS was slightly shorter in 
the study group than in the control group (49.32 months vs. 51.25 
months,  =0.10). The 1­, 2­, and 3­year DFS rates were all 
significantly higher in the study group than in the control group 
(  <0.001). The 3­year OS rates of the study group and the 
control group were similar (  =0.10). 

Stratified analyses showed that the 3­year DFS and OS rates 
of lymph node­negative patients were significantly lower in the 

study  group than in the control group, the 3­year DFS rate of 
lymph node­positive patients was also significantly lower in the 
study group than in the control group, but their 3­year OS rates 
had no significant difference; among ER­ or PR­negative patients, 
no significant difference was observed in either 3­year DFS rate 
or 3­year OS rate between the two groups, while among ER­ or 
PR­positive patients, the prognosis of the study group was 
significantly worse than that of the control group (  <0.001) (Table 
3). 

悦  澡葬  则  葬  糟  贼  藻  则  蚤  泽  贼  蚤  糟  

耘砸  葬  

孕  砸  葬  

匀  耘砸  圆 葬  

运  蚤  远苑 葬  

孕  缘猿 葬  

灾  耘郧  云  葬  

郧  则  葬  凿藻  葬  

灾  陨  葬  

责栽 泽  贼  葬  早藻  

栽怎皂燥则  泽  蚤  扎  藻  葬  

蕴晕 泽  贼  葬  贼  怎泽  

孕  燥泽  蚤  贼  蚤  增  藻 蕴晕  葬  

粤  允  悦  悦 泽  贼  葬  早藻  

陨  贼  藻  皂  

栽燥贼  葬  造  
孕  燥泽  蚤  贼  蚤  增  藻 则  葬  贼  藻 约员园豫  
栽燥贼  葬  造  
孕  燥泽  蚤  贼  蚤  增  藻 则  葬  贼  藻 约员园豫  
栽燥贼  葬  造  
垣垣原垣垣垣 
栽燥贼  葬  造  
孕  燥泽  蚤  贼  蚤  增  藻 则  葬  贼  藻 逸圆缘豫  
栽燥贼  葬  造  
孕  缘猿 皂怎贼  葬  贼  蚤  燥灶 
栽燥贼  葬  造  
孕  燥泽  蚤  贼  蚤  增  藻 则  葬  贼  藻 跃员园豫  
栽燥贼  葬  造  
郧  员 
郧  圆 
郧  猿 
栽燥贼  葬  造  
灾  陨  责则  藻  泽  藻  灶贼  藻  凿 
栽燥贼  葬  造  
责栽园 
责栽员 
责栽圆 
责栽猿 
责栽源 
栽燥贼  葬  造  
臆圆 糟  皂  
跃圆 糟  皂  
栽燥贼  葬  造  
责晕  园 辕  泽  藻  灶贼  蚤  灶藻  造  灶燥凿藻 灶藻  早葬  贼  蚤  增  藻  
责晕  员 
责晕  圆 
责晕  猿 
栽燥贼  葬  造  
园 
员原猿 
源原怨 
逸员园 
栽燥贼  葬  造  
园 
玉
域
芋 

灾  藻  则  赠 赠  燥怎灶早 责葬  贼  蚤  藻  灶贼  泽  
咱灶怎皂遭藻  则 渊豫冤暂 

员愿苑
愿缘渊源缘援  缘冤 

员愿苑
远愿渊猿远援  源冤 

员愿苑
苑园渊猿苑援  源冤 

员苑愿
苑员渊猿怨援  怨冤 

员愿园 
员员苑渊远缘援  园冤 
员苑怨 
员园源渊缘愿援  员冤 
员猿员 

苑 渊缘援  猿冤 
苑缘渊缘苑援  猿冤 
源怨渊猿苑援  源冤 

员苑远
圆猿渊员猿援  员冤 

员愿苑 
圆 渊员援  员冤 

缘猿渊圆愿援  猿冤 
员园员渊缘源援  园冤 

员源 渊苑援  缘冤 
员苑 渊怨援  员冤 

员愿缘
缘源渊圆怨援  圆冤 

员猿员渊苑园援  愿冤 
员愿怨

愿园渊源圆援  猿冤 
缘愿渊猿园援  苑冤 
圆缘渊员猿援  圆冤 
圆远渊员猿援  愿冤 

员愿远
愿园渊源猿援  园冤 
缘远渊猿园援  员冤 
圆源渊员圆援  怨冤 
圆远渊员源援  园冤 

员愿怨 
圆 渊员援  园冤 

圆愿渊员源援  愿冤 
怨愿渊缘员援  怨冤 
远员渊猿圆援  猿冤 

晕  燥灶鄄  赠  燥怎灶早 责葬  贼  蚤  藻  灶贼  泽  
咱灶怎皂遭藻  则  渊豫冤暂 
苑园园 
圆怨缘渊源圆援  员冤 
苑园员 
圆源愿渊猿缘援  源冤 
远怨远 
圆圆园渊猿员援  远冤 
远苑员 
猿园圆渊源缘援  园冤 
远远猿 
源愿怨渊苑猿援  愿冤 
远苑园 
源圆远渊远猿援  远冤 
猿苑缘

圆圆 渊缘援  怨冤 
员愿愿渊缘园援  员冤 
员远缘渊源源援  园冤 
源远愿

猿圆 渊远援  愿冤 
苑员源 

缘 渊园援  苑冤 
圆猿园渊猿圆援  圆冤 
猿怨园渊缘源援  远冤 

缘苑 渊愿援  园冤 
猿圆 渊源援  缘冤 

苑员园 
圆猿猿渊猿圆援  愿冤 
源苑苑渊远苑援  圆冤 
苑员远 
源园缘渊缘远援  远冤 
员远圆渊圆圆援  远冤 

愿圆渊员员援  源冤 
远苑 渊怨援  源冤 

苑员源 
源园缘渊缘远援  苑冤 
员远源渊圆猿援  园冤 

愿员渊员员援  猿冤 
远源 渊怨援  园冤 

苑员远 
缘 渊园援  远冤 

员远员渊圆圆援  缘冤 
猿苑圆渊缘圆援  园冤 
员苑愿渊圆源援  怨冤 

孕  

园援  远园怨 

园援  愿远猿 

园援  圆怨园 

园援  圆圆员 

园援  猿源员 

园援  缘员猿 

园援  猿远怨 

园援  园圆圆 

园援  员源员 

园援  猿源远 

园援  园园缘 

园援  园园苑 

园援  园源园 

葬  栽澡藻 凿葬  贼  葬 燥枣  泽  燥皂藻 责葬  贼  蚤  藻  灶贼  泽 葬  则  藻 蚤  n糟  燥皂责造  藻  贼  藻  援  耘砸  袁 藻  泽  贼  则  燥早藻  灶 则  藻  糟  藻  责贼  燥则  曰 孕  砸  袁 责则  燥早藻  泽  贼  则  燥灶藻 则  藻  糟  藻  责贼  燥则  曰 灾  陨  袁 增  葬  泽  糟  怎造  葬  则 蚤  灶增  葬  泽  蚤  燥灶曰 蕴晕  袁 造  赠  皂责澡 灶燥凿藻  曰 灾  耘郧  云  袁 增  葬  泽  糟  怎造  葬  则 藻  灶凿燥贼  澡藻  造  蚤  葬  造  早则  燥憎  贼  澡 枣  葬  糟  贼  燥则  援  

73



2009; Vol.28 Issue 12 

Chinese Journal of Cancer 

Univariate analysis indicated that age of < 35 years, lymph 
node­positive, vascular cancer embolism, the greatest diameter 
of tumor > 2 cm, and high expression of Ki67 were all risk factors 
of  recurrence. Multivariate analysis showed that only age of < 35 
years, lymph node­positive, vascular cancer embolism, and high 
expression of Ki67 were risk factors of recurrence (Table 4). 
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In our study, young breast cancer patients accounted for 
13.7% of all breast cancer patients, similar to the incidence in 
other areas of China, 5, 6  suggesting a homogeneous age 
distribution of breast cancer onset without significant regional 
variation in China. Nab  . 7  reported that the median age of 
2052 breast cancer patients was 56.5, while the data of SYSUCC 
was 47, 8  indicating a timing advance of about 10 years in China. 
According to a similar treatment guideline, the data of SYSUCC 
showed that the 5­year survival rate of operable breast cancer 
patients was 75.2% , 8  similar to those reported in the US and 
Europe. 9  The current study indicated that the recurrence/ 
metastasis rate of young breast cancer patients was significantly 
higher than that of the control group (  <0.001), and their DFS 
was also significantly shorter than that of the control group (  < 

0.001). No significant difference in OS was observed between the 
two groups despite the relatively worse situation of the study 
group. Hence, we suppose that diagnostic age of < 35 years 
might be an independent prognostic factor of breast cancer 
recurrence, though it could not be used as a prognostic factor of 
OS currently. 

According to a number of international clinical studies, 
comparing with the breast cancers in aged patients, those in 
young patients are more invasive biologically (for example, higher 
proportion of cells in S phase, higher ER­negative rate, higher 
histological stage, and more lymphovascular invasion), 1,10­15  with 
relatively worse prognosis. 16,17  However, in the current study, the 
situation was somehow different from those reported in other 
countries, where there were neither higher ER­ or PR­negative 
rate, nor more histological stage 芋 cases, nor more P35­positive 
cases, but was similar in terms of lymphovascular invasion. In 
China, there is no significant difference in most clinicopathologic 
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indices between the young breast cancer p atients and the 
premenopausal control group, which is also different from the 
situations in the US and Europe. This provides some clues on 
why the prognosis of the premenopausal patients are better in 
China than in the US and Europe. 

Generally, young breast cancer patients show rapid disease 
progression, with a higher rate of lymph node metastasis and a 
worse prognosis, which are opposite to the situations in old 
patients. Colleoni  . 1  and Kothari  . 18  independently 
compared the prognosis between the patients aged 臆 35 years 
and those aged > 35 years, and found that the prognosis of the 
study group was significantly worse than that of control group. 
Zhou  . 19  reported that the local recurrence rates of breast 
cancer patients aged <35, 35­50 and >50 years were 12%, 5.6% 
and 6.9% , respectively. In our current study, for the young 
patients, the median OS was 49.32 months, and the 1­, 2­, and 
3­year OS rates were 98.3%, 96.8%, and 94.3%, respectively. A 
trend was also observed that the3­year FDS and OS rates of 
young breast cancer patients were lower than those of the control 
group, but without significant difference. This agrees with the 
findings in other countries. 

In our study, further stratified analyses showed that the 
prognosis of ER/PR­positive young patients was worse than that 
of ER/PR­negative old patients. A study in Korea 15  got a similar 
result that among Korean patients, the prognosis of HR­positive 
(especially PR­positive) young patients was worse than that of the 

control group. It is a consensus that HR is a favorable prognostic 
factor of breast cancer after operation, that is, the prognosis of 
HR­positive patients is better than HR­negative patients. 
However, in our study, comparing with the control group, 
HR­positive young patients had worse OS and DFS, while 
HR­negative ones showed no significant differences. This result 
is the same as those in other studies abroad. 15,20,21 What's more, 
we discovered that, comparing with the control group, HR­positive 
young patients had a higher vascular cancer embolism rate, 
larger tumor size and higher LABC rate, which might be the 
reasons for the poor prognosis. In terms of treatment method, the 
therapeutic outcome in the study group should have been better 
since they had received a more active treatment with adjuvant 
radiotherapy and chemotherapy and more young patients had 
received TAM endocrine therapy; however, it turned out opposite. 
This is probably because the HR­positive patients aged <35 years 
benefit much less from chemotherapy than the HR­negative ones, 
22and the onset rate of amenorrhea induced by chemotherapy is 
also lower in those aged < 35 years than in those aged 逸35 
years. 23  According to a meta­analysis on the adjuvant treatment 
with LHRHa for HR­positive premenopausal breast cancer 
patients, 24  only those who are 臆 40­year­old can benefit from 
ovariectomic treatment. Therefore, in our opinion, we should 
apply a more active treatment with ovariectomy to the young 
patients to improve their therapeutic outcome. Yet, no consensus 
has been established on whether we should apply ovariectomy in 
combination with TAM or aromatase inhibitors. Some international 
studies, such as SOFT, TEXT and PERCHE, are now under way, 
and the results will further answer the question which kind of 
postoperative endocrine therapy is better for HR­positive young 
patients. 

Our study also showed that the node­negative young patients 
had worse DFS and OS than the control group; however, among 
the  node­positive patients, although young patients had a worse 
DFS than the control group, there was no significant difference in 
OS between the two groups, which may be attributed to the 
improvement of rescue and treatment methods. But this 
phenomenon may also be due to short follow­up. A Korean 
study 15  showed that among patients with lymph node metastasis, 
young patients had worse DFS and OS than old patients, while 
among node­negative patients, no significant difference existed 
between the study group and the control group. Some studies in 
the US and Europe also support this viewpoint. 21,25,26  In fact, no 
agreement has ever been reached on whether age is a risk factor 
of node­negative breast cancer patients. In the 1998 and 2001 St. 
Gallen consensus meetings, 27,28  it was recommended that age < 
35 years be a risk factor for the recurrence of node­negative 
breast cancer. Some other studies also considered age < 35 
years to be an independent factor for predicting DFS and OS of 
node­negative breast cancer patients. 14, 29, 30 

Comparing the clinicopathologic features and treatments 
between the two groups, no difference in clinicopathologic 
features among node­negative patients was found between the 
two groups, and as for treatments, we merely found that more 
young patients had received breast­conserving surgery. Till now, 
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there is still no final conclusion about whether age is a risk factor 
of local recurrence in breast­conserved cases, and there are still 
inconsistent findings in previous clinical studies. But it was 
reported in most studies that among those who received 
breast­conserving surgery, young  patients had a higher local 
recurrence rate. 12,19,31­35  However, this difference was not 
manifested in the current study. Of course, this may be due to 
the small sample size of breast­conserving patients and the short 
follow­up in our study. In the stratified analysis on node­negative 
patients who received breast­conserving surgery, there was only 
one recurrent case in the control group, which was not adequate 
for the analysis of the impact of breast­conserving surgery on the 
prognosis of node­negative young patients. 

Our study showed that the prognosis of young breast cancer 
patients was worse than that of the premenopausal non­young 
patients in South China. HR­positive young patients benefited 
much less than HR­negative patients from postoperative 
chemotherapy, and their DFS was significantly shorter than that 
of HR­positive patients in the control group. Hence, a more active 
adjuvant endocrine therapy should be adopted to enhance the 
therapeutic effect on HR­positive young breast cancer patients. 
Compared with the simple endocrine therapy using TAM, TAM 
combined with ovariectomy might be more effective, but this 
needs to be proved by further studies. 
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