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Abstract: The incidence rate of breast cancers in People’s Republic of China has increased 

in the last decade, and many cases are responsive to hormone therapies. The third-generation 

aromatase inhibitor letrozole inhibits estrogen production, and is more efficacious than the 

estrogen receptor inhibitor tamoxifen. In recent years, letrozole has been widely used to treat 

postmenopausal breast cancers in People’s Republic of China. Also, metastatic, premenopausal, 

and male breast cancers have been effectively treated by a combination of letrozole with cyto-

toxic, radiation, or other therapies. In this review, we provide a perspective and summary of 

recent advances in the use of letrozole for breast cancer in Chinese patients.
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General introduction to letrozole
Breast cancer is one of the most frequently diagnosed cancers globally, and the leading 

cause of cancer death among females.1 Based on the diverse expression of estrogen 

receptor-α (ER-α), progesterone receptor, human epidermal growth factor receptor-2 

(HER2), claudin, cytokeratin, and other molecular markers, a growing number of rec-

ognized biological subtypes of breast cancer have been identified, such as luminal A, 

luminal B, HER2, basal-like, and claudin-low. Luminal A and luminal B are com-

mon subtypes that express ER (ER+), and they depend on estrogens to support cancer 

development and progression. Cutting off the estrogen supply to ER+ breast cancer 

cells leads to tumor regression. One strategy is to antagonize ER, predominantly with 

tamoxifen, which has become the gold standard for the treatment of ER+ breast cancer 

patients over the past decades.2–5 On the other hand, estrogen deprivation therapy, which 

inhibits estrogen production, is emerging as another important treatment strategy for 

estrogen-dependent breast cancer.6,7

Letrozole and breast cancer
Elimination of estrogen production can be achieved by aromatase inhibitors. These 

inhibitors antagonize the conversion of androgens into estrogen by targeting the aro-

matase enzyme and have been increasingly used to inhibit estrogen production in breast 

cancers.6 Compounds that inhibit aromatase have been developed from the first- to the 

third-generation inhibitors, and letrozole (Femara®; Novartis Pharmaceuticals Basel, 

Switzerland) is a third-generation aromatase inhibitor with high selectivity. Specifi-

cally, because aromatase in peripheral tissues provides the major source of estrogens 

in postmenopausal women, and letrozole inhibits aromatase activity in these tissues 

by .99% in vivo,8 letrozole is most widely used in advanced, recurrent, or metastatic 

breast cancers in postmenopausal patients. In premenopausal women, high levels of 
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estrogens are produced primarily from the ovaries, where 

compensatory feedback loops for gonadotropin production 

dampen the effectiveness of letrozole.9

In recent decades, trials of letrozole in hormone-dependent 

breast cancer have shown encouraging progress compared 

with the ER antagonist tamoxifen. Letrozole has been used as 

a second-line therapy for patients with advanced breast cancer 

after other types of endocrine therapy such as tamoxifen, and 

it significantly improves disease-free and distant disease-free 

survival10,11 and increases the overall objective response rate 

(RR).12 Also, some studies have reported that the efficacy of 

letrozole is superior to tamoxifen as first-line therapy. Letrozole 

shows better efficacy than tamoxifen in terms of delayed time 

to progression, time to treatment failure, and increased overall 

objective RR in advanced and metastatic breast cancer.13,14 Fur-

thermore, other trials indicate a better outcome among women 

treated with letrozole than among those treated with tamoxifen 

in both adjuvant15,16 and neoadjuvant17,18 settings.

The efficacy of letrozole can be enhanced by combination 

with other chemotherapeutic agents. For example, letrozole 

plus lapatinib, which is an HER2 inhibitor, has shown good 

results in progression-free survival, objective RR, and clini-

cal benefit rate (CBR) in HER2+ and ER+ metastatic breast 

cancer.19,20 Also, combination with the rapamycin (mTOR) 

inhibitors temsirolimus21 and everolimus22 as well as the 

cyclin-dependent kinase inhibitor palbociclib23 improves 

letrozole efficacy. However, not every combination yields 

positive results. Bevacizumab, which is an angiogenesis 

inhibitor, has no effect on the efficacy of letrozole.24

Letrozole in People’s Republic of 
China
Overview of breast cancer status in 
People’s Republic of China
The incidence rate of breast cancer in People’s Republic of 

China has increased in this decade for multifactorial reasons, 

which include environmental pollution, changes in dietary 

structure, and exposure to exogenous estrogen, as well as the 

availability of early detection services that have contributed 

to increased reporting.25,26

The latest incidence rate of breast cancer (in 2011) was 

37.86 per 100,000 (a total of 248,000 cases; an age-standardized 

rate [ASR] of 28.51 per 100,000). It is the most frequently 

diagnosed cancer in People’s Republic of China. The mortality 

from breast cancer was 9.21 per 100,000 total cancer deaths 

(a total of 60,000 deaths; ASR, 6.57 per 100,000).27

Age and area are two major risk factors for breast cancer 

in People’s Republic of China. Females aged between 25 and 

59 years are a high-risk population, and the incidence rate peaks 

in the 55–59 year age-group (~80 per 100,000).26 In addition, 

urban areas have a higher incidence rate at 46.74 per 100,000 

(ASR, 33.66 per 100,000) compared to 28.43 per 100,000 (ASR, 

22.59 per 100,000) in rural areas.27 Also, the incidence rates in 

the western, middle, and eastern areas of People’s Republic of 

China differ. The eastern and middle areas have similar higher 

incidence rates of 35.57 and 35.58 per 100,000 (ASR, 26.21 

and 26.36 per 100,000), respectively, compared to the western 

area at 23.47 per 100,000 (ASR, 18.03 per 100,000).

Application of letrozole in People’s 
Republic of China
Clinical studies from both global and Chinese trials have 

shown that letrozole is effective and tolerated in ER+ breast 

cancers, so letrozole has ranked among the top ten for antican-

cer drug consumption in People’s Republic of China during 

the recent years.28–30 Letrozole manufactured locally (Jiangsu 

Hengrui Medicine Co., Ltd., Lianyungang, Jiangsu, People’s 

Republic of China) is chosen by many patients because its 

price is lower than Femara® from Novartis Pharmaceuticals. 

Studies have shown that the pharmacokinetics, side effects, 

and efficacy do not significantly differ between letrozole 

made locally and by Novartis.31,32

Neoadjuvant treatment with letrozole in 
People’s Republic of China
The incidence rate of breast cancer in postmenopausal 

women in People’s Republic of China is gradually increasing, 

partly because of population aging, increased breast cancer 

awareness, and screening activity. However, older patients 

have less efficient cellular repair, organ function, and drug 

catabolism. Also, cardiovascular disease, diabetes, hyperten-

sion, and other infirmities occur frequently. Therefore, such 

patients are vulnerable to chemotherapy-related cytotoxic-

ity and side effects. In addition, extensive surgery is rarely 

offered to older patients due to concerns about the increased 

risk of surgical morbidity and mortality. Therefore, endocrine 

treatments in the neoadjuvant setting are now the treatment of 

choice in People’s Republic of China to treat older ER+ breast 

cancer patients; such treatment allows good disease control 

and less extensive surgery, and is fairly well tolerated.

Several clinical trials have been performed in post-

menopausal breast cancer patients (tumor node metastatsis 

stages  I–III) to compare the efficacy of letrozole and 

tamoxifen in the neoadjuvant setting.33–37 Patients were 

given 2.5  mg/day letrozole or 20 mg/day tamoxifen for 

60–90 days. The overall RR of the two regimes was calculated 
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as a percentage of the complete and partial response in all 

patients, and then compared. The results showed that both 

letrozole and tamoxifen are well tolerated, but letrozole is 

more effective, with a higher RR than tamoxifen (Table 1). 

The differences between letrozole and tamoxifen were similar 

in groups from different parts of People’s Republic of China, 

while the RR values varied between groups, perhaps due to 

methodological differences in the measurement of response 

and the small sample sizes.

Furthermore, a nonrandomized study has evaluated 

the efficacy of letrozole for postmenopausal women with 

advanced breast cancer in whom neoadjuvant tamoxifen 

therapy failed.38 Patients failing to respond to first-line 

endocrine therapy were treated with letrozole, anastrozole, 

or exemestane as second-line therapy. The CBR (percent-

age of patients with complete or partial response and stable 

disease) was 72.73% in the letrozole group, similar to the 

anastrozole (62.5%) and exemestane (78.57%) groups. The 

results of this study thus show that letrozole is effective as 

a second-line therapy in tamoxifen-resistant patients. Nev-

ertheless, outcomes of first- and second-line treatments of 

letrozole are different as demonstrated in the aforementioned 

studies.33–37 Another systematic study also showed first-line 

application of letrozole achieved longer progression-free 

survival period (9 months) and higher CBR (80.9%) than 

second-line treatment (progression-free survival period: 

3 months; CBR: 28.6%).39

In addition, similar with the Phase III BIG 1-98 trial,16,40 

effectiveness of sequential therapy of tamoxifen and letro-

zole was compared with letrozole monotherapy in Chinese 

breast cancer patients.41 The patients received tamoxifen 

for 2–3 years and were sequentially treated with letrozole 

for 2–3 years, and they yielded a lower rate of recurrence 

and side effects compared with patients treated with 5 years 

of monotherapy of letrozole, suggesting that the effect of 

letrozole could be enhanced with combination of tamox-

ifen. However, these results are inconsistent with results 

from updated BIG 1-98 trial,40 which showed that 8-year 

sequential treatments involving tamoxifen and letrozole did 

not statistically improve outcome compared with letrozole 

monotherapy, but the sequential treatments could still reduce 

individual patient’s risk of recurrence. Therefore, whether 

sequential therapy of tamoxifen and letrozole can yield better 

outcome in Chinese population still needs validation in larger 

population and with longer duration of trial.

Letrozole treatment for metastatic breast 
cancer
Letrozole has been combined with cytotoxic chemotherapeu-

tic agents to treat ER+ metastatic breast cancers, regardless 

of the menopausal status of patients.

In Han’s studies,42 capecitabine and letrozole were used 

together as second-line therapy for metastatic breast cancer 

patients, in whom the first round of anthracycline- and taxane-

based therapy failed. Letrozole was given at 2.5 mg/day for 

6 months, and capecitabine was given at 2,510 mg/m2/day 

for 14 days. The treatments yielded a CBR of 86%. Also, 

an RR of 48% and a median time to progression (TTP) of 

12.2 months were found; side effects were usually mild to 

moderate. Similarly, in another study,43 patients who were 

resistant to anthracycline and tamoxifen chemotherapy and 

with metastatic events were identified, then 2,510 mg/m2/day 

capecitabine was given for 14 days together with letrozole 

(2.5 mg/day for 5 years). The results were: CBR, 52.5%; RR, 

22.5%; and TTP, 178 days. In People’s Republic of China, 

capecitabine is frequently used as a second-line agent to 

treat metastatic breast cancers. Previous studies have shown 

a CBR for capecitabine of 37.31% in a Chinese population 

with advanced breast cancer.44 Therefore, the two previously 

mentioned studies42,43 suggest that letrozole can improve the 

efficacy of capecitabine. Treatment with zoledronic acid 

accompanied by letrozole in patients with bone metastasis 

has been reported in three studies (Table 2).45–47 Patients had 

been treated with chemotherapy, radiotherapy, surgery, or 

tamoxifen, and this was followed by bone metastasis. Then 

letrozole was given with or without zoledronic acid. The 

results showed that letrozole had better efficacy in decreasing 

bone metastasis when combined with zoledronic acid, thus 

again demonstrating the benefit of combining letrozole with 

chemotherapy as second-line therapy for metastatic breast 

cancers. Moreover, zoledronic acid was used in one Chinese 

trial to relieve the side effects caused by letrozole. Bone 

mineral density and life quality were improved by zoledronic 

acid during letrozole treatment.48 The results were supported 

by a recent foreign Phase III study, indicating zoledronic acid 

increased bone mineral density and disease-free survival of 

early breast cancer patients receiving adjuvant letrozole.49

Table 1 Trials comparing efficacy of letrozole and tamoxifen in 
China

Trials RR, 
letrozole

RR, 
tamoxifen

Province/location  
in China

Chen33 83.7% (n=43) 61.9% (n=42) Guangxi/Southern
Wu34 84.0% (n=25) 63.34% (n=30) Henan/Middle-Eastern
Hou35 85.1% (n=48) 66.7% (n=45) Guangdong/South-Eastern
Lu and Zhou36 62.1% (n=29) 34.5% (n=29) Jiangxi/Eastern
Lu et al37 68.0% (n=25) 30.7% (n=26) Henan/Middle-Eastern

Abbreviation: RR, response rate.
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In recent years, based on the effectiveness of letrozole in 

treating ER+ breast cancer, some Chinese trials began to use 

a combined chemo-letrozole regime as first-line therapy for 

patients with advanced breast cancer. In a study of advanced 

breast cancer patients with lymph node, skin, bone, lung, and 

liver metastasis, letrozole (2.5 mg/day for at least 56 days) 

treatment was accompanied by pirarubicin, a topoisomerase II 

inhibitor (40 mg/m2/day for 42 days).50 The results gave a 

CBR of 58.7%, an RR of 30.4%, and a TTP of 10 months, 

indicating that the letrozole and pirarubicin combination is 

effective in treating metastatic breast cancers, with minor 

side effects reported in only a few patients. Furthermore, in 

another two studies, letrozole was combined with paclitaxel 

and cisplatin to treat metastatic breast cancer, giving an RR 

of 54.84%,51 a CBR of 73.08%,52 and a Karnofsky value 

improved by 64.52%51 with good tolerability. Therefore, 

these results further indicate that chemo-letrozole combined 

regimes are effective and well tolerated in patients with 

metastatic breast cancer.

Letrozole treatment in premenopausal 
women with breast cancer
In People’s Republic of China, breast cancer rates increase 

rapidly before menopause; more than half of breast cancers 

are found in premenopausal women between 25 and 55 years 

of age, 10–15 years earlier than in Western patients.26 Ovar-

ian functional ablation plus tamoxifen treatment have been 

used to treat premenopausal breast cancer.53 Recently, the 

effect of ovarian functional ablation plus letrozole treatment 

was studied in premenopausal Chinese patients with breast 

cancer (Table 3).54–57 Goserelin (3.6 mg/28 days) was used to 

ablate ovarian function, and 2.5 mg/day letrozole was given 

at the same time. The results of these studies indicate that 

letrozole plus goserelin benefit premenopausal patients by 

increasing the CBR and prolonging the median progression-

free survival.

Patients in these studies had received systemic cytotoxic, 

radiation, or endocrine therapy before the goserelin plus 

letrozole treatment, so letrozole was used as either first- or 

second-line therapy. The results of the studies by Yang et al55 

and Yao et al57 suggested that the efficacy of letrozole as 

first-line therapy is better than that of second-line therapy 

in combination with goserelin.

Overall, the treatment was generally well tolerated; in 

three studies,54–56 no patients quit the trials due to intoler-

able side effects. However, in another study,57 two patients 

withdrew because of grade II hot flushes and grade II face 

and foot edema.

Table 2 Zoledronic acid (ZA) combined with letrozole (LTZ) to treat bone metastasis

Trials ZA LTZ RR, metastasis RR, pain

ZA + LTZa LTZb ZA + LTZ LTZ

Sun and Ren45 4 mg/100 mL monthly, 2.5 mg/day, 3 months 54.17 (n=24) 8.33 (n=24) 91.67 70.83

Tang46 3 months 2.5 mg/day, 1 month 47.8 (n=23) 17.4 (n=23) 95.6 56.5

Chen et al47 2.5 mg/day, 1 month 52.63 (n=38) N/A 86.84 N/A

Notes: aZA + LTZ, RR ratio (%) in group treated with zoledronic acid and letrozole; bLTZ, RR ratio (%) in group treated with letrozole alone.
Abbreviations: RR, response rate; N/A, not available.

Table 3 Combination of goserelin and letrozole in the treatment of premenopausal breast cancer

Trials Designa Experimental group Control group

CBR (%) mPFS (months) CBR (%) mPFS (months)

Hu and Ouyang54 (n=86) LTZ + GSL (n=43) vs TMX 
alone (n=43)

58.14 12.97±2.09 37.21 (n=43) 9.09±1.77

Yang et al55 (n=140) LTZ/ANZ/ENT + GSL, first-line 
(n=117) vs second-line (n=23)

66.7b 9 35.6 6

LTZ + GSL, first-line (n=24) vs 
second-line

70.8 12 N/A N/A

Sun56 (n=64) LTZ + GSL (n=32) vs  
TMX + GSL (n=32)

78.13 N/A 59.38 N/A

Yao et al57 (n=52) LTZ + GSL, first-line (n=36) vs 
second-line (n=16)

Overall CBR 71.1, mPFS 10c

N/A N/A 56.3 10

Notes: aPatient treatment design; experimental group vs control group. bOverall CBR or mPFS in all aromatase inhibitors (including letrozole, anastrozole, and exemestane) 
plus goserelin treatments. cOverall CBR or mPFS in all letrozole + goserelin treatments regardless of first- or second-line.
Abbreviations: TMX, tamoxifen; LTZ, letrozole; GSL, goserelin; ANZ, anastrozole; ENT, exemestane; CBR, clinical benefit rate; mPFS, median progression-free survival; N/A, 
not available.
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Although ovarian functional ablation plus letrozole 

strategies are commonly used, some recent studies applied 

letrozole in combination with chemotherapy or surgery in 

premenopausal breast cancer patients. Letrozole combined 

with paclitaxel and cisplatin was effective in treating pre-

menopausal breast cancer patients.51,52 In addition, letrozole 

treatment after radical mastectomy of breast cancer achieved 

an RR of 60%, significantly higher than tamoxifen treatment 

after surgery (35%).58 Therefore, these studies suggest new 

strategies for letrozole treatment.

Letrozole in male patients with breast 
cancer
Male breast cancer accounts for 1%–2% of all breast cancers 

with ~0.1% cancer mortality.59,60 The incidence rate of male 

breast cancer is highest in Africa, followed by North America 

and Europe, and lowest in Asia.59 The epidemiology of breast 

cancer in Chinese males has not been frequently studied. One 

study reported that the incidence rate of male breast cancer in 

southwest People’s Republic of China (Chongqing Province) 

changed from 1.96% in 2007 to 6.5% in 2010,61 suggesting 

an increasing trend.

Because of the small sample size for male breast cancer, 

it is difficult to organize randomized clinical trials to inves-

tigate systematic treatment. Therefore, male breast cancer 

patients are usually treated with regimes based on those for 

female patients. In the Chinese Clinical Oncology Society, 

several successful cases of the treatment of male breast cancer 

patients have been reported. Because .90% of male breast 

cancers express ER,62 hormone therapy is frequently used, 

and letrozole is one frequently used therapy.

In one study,63 the effect of aromatase inhibitors (includ-

ing letrozole) was compared with that of tamoxifen in treat-

ing male breast cancer. However, unlike studies in female 

breast cancer indicating that aromatase inhibitors are better 

than tamoxifen, the 5-year progression-free survival rates 

(69.4% vs 77.0%) and overall survival rates (75.0% vs 

83.4%) were not significantly different between aromatase 

inhibitors and tamoxifen. Nevertheless, the study indeed 

suggests that aromatase inhibitors, including letrozole, are 

effective agents and can increase the survival rate of males 

with breast cancer.

Metastatic breast cancer was treated with letrozole in 

another two male cases.64,65 In one case, the patient was 

treated with cyclophosphamide, perarubicin, and carboplatin 

as rescue therapy. Castration was performed after stabiliza-

tion of the disease. Then letrozole (2.5 mg/day) was given 

for 4 months, which yielded a partial response.64 In the other 

case,65 the patient was also treated with cyclophosphamide, 

perarubicin, carboplatin, and castration. Then letrozole was 

given for 4 years, and a partial response was initially obtained. 

Unfortunately, after 4 years of treatment, a lung metastasis 

recurred. Therefore, these data suggest that long-term use 

of letrozole may lead to letrozole resistance, while during 

the early period of treatment, chemotherapy, castration, and 

letrozole are effective and well tolerated in metastatic breast 

cancer in males. So, it is necessary to search for a backup 

regime for letrozole resistance; in Zhang’s study,65 paclitaxel 

was used to treat the recurrence after letrozole, but follow-up 

information is not yet available.

Management of side effects
Long-term use of letrozole may lead to hypoestrogenism, 

which is associated with side effects such as sweating, hot 

flashes, arthralgia, and fatigue. Adverse effects in bone, joint, 

and muscle are common. Vitamin D and calcium, bisphos-

phonates, and appropriate physical exercise are prescribed 

for patients with osteoporosis or joint and muscle pain. 

Nonsteroidal anti-inflammatory drugs can be used in patients 

with serious symptoms.66

Sweating and hot flashes negatively influence the quality 

of life of breast cancer patients. Drugs such as venlafaxine,67 

tibolone,68 and vitamin E69 are prescribed by oncologists and 

pharmacologists in People’s Republic of China to relieve the 

symptoms. Furthermore, traditional Chinese medicine is one 

of the most frequently chosen options in dealing with various 

diseases. Several clinical studies have reported the effective-

ness of Chinese medicine in treating the sweating, hot flashes, 

irritability, and insomnia caused by letrozole treatment, 

probably by improving the function and metabolism of the 

kidney,70 liver,71 or both.72 Although these Chinese medicines 

can improve the quality of life of breast cancer patients, their 

mechanisms of action and applicability in cancer patients 

need further clarification with bigger sample sizes.

Conclusion
Letrozole is widely used in People’s Republic of China to 

treat breast cancers. Dozens of clinical trials have demon-

strated the means by which letrozole application reduces 

cancer and improves the quality of life in Chinese patients 

with breast cancer. The results of most of these studies are 

not only encouraging and consistent with those from other 

countries, but also explain the response features of the 

Chinese population to letrozole. Furthermore, some of the 

investigations have not been frequently reported in studies 

overseas. For example, the prevention of bone metastasis 
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by zoledronic acid and letrozole, and the treatment of male 

breast cancers are promising areas worthy of exploration 

in more patients. Indeed, the number of enrolled patients is 

small in most of the Chinese trials outlined earlier, which 

inevitably introduces statistical errors. Also, the duration of 

these trials was short and trials with study period .5 years 

are seldom reported, resulting in a lack of evidence on letro-

zole resistance and long-term adverse events. Moreover, the 

US Food and Drug Administration has recently approved 

palbociclib to treat metastatic breast cancer together with 

letrozole. Such new treatment yields significantly longer 

progression-free survival than with letrozole alone,73 but 

there has been no reports on the effect of this treatment on 

Chinese population. Therefore, we anticipate further studies 

with larger populations, longer durations, and new methods 

to improve the lives of breast cancer patients in People’s 

Republic of China.
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