
 Cancer Biology 2018;8(3)              http://www.cancerbio.net 

 

24 

 
Adjuvant chemotherapy for elderly (>65 years) breast cancer patients: a retrospective study 

 
Soha Mohammed Talima MD 

 
Department of Clinical Oncology & Nuclear Medicine, Kaser Alainy Faculty of Medicine, Cairo University, Egypt 

soha_talima@hotmail.com 
 

Abstract: Background: The substitution of docetaxel for doxorubicinthus creating a non-anthracycline 
combination for adjuvant therapy has proven its activity. However, scares data about the efficacy and toxicity of 
these different regimens are present in older patients with breast cancer. Therefore, we performed a retrospective 
analysis comparing Anthracycline based chemotherapy versus regimens with no Anthracyclines in the adjuvant 
chemotherapy regimens. Patients and methods: Charts of all consecutive elderly patients aged 65 years or more 
with operable BC referred to our institution between 2008 and 2015 were reviewed. Patients had stage I, II, or III 
breast cancer; and received adjuvant chemotherapy consisting of CMF, an Anthracycline-based regimen (FAC or 
FEC and TC. Data DFS, overall survival and toxicities of these regimens were calculated. Results: One hundred 
twenty patients were included, with a mean age of 69 (range 65–91); with stages: I (5%), II (27.5%), III (57.5%), 
unknown stage (10%). Forty-eight percent of the patients received anthracycline-based regimen, 30.8% received 
CMF and 20.8% received TC. The DFS was as follow 73 months for TC group,43.5 months for Anthracyclines 
(FAC) and 36.5 months for CMF group (p < 0.08). Five-year OS was 88% for TC, 85% for Anthracyclines, and 
77% for CMF (p < 0.6). Moreneutropenia experienced more during Anthracycline based chemotherapy (22.4%) as 
compared TC (16%) or CMF (13.5%). Treatment delays due to myelosuppression occurred more frequently in 
patients receiving Anthracycline based regimens. Conclusion: TC was associated with a superior DFS, OS as 
compared with Anthracycline based chemotherapy and CMF. 
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1. Introduction 

Increasing age is one of the factors responsible 
for increased incidence of breast cancer (1). Every 
eighth female has the probability of developing breast 
cancer over the course of her lifetime. Furthermore, as 
the number of older individuals is increasing 
worldwide, there is an increased probability of 
individuals with breast cancer.  

Most of the older women with breast cancer 
present with unfavorable stage distribution (2), large 
tumor size, more involvement of lymph nodes and 
more metastasis. This all is due to the delay in the 
diagnosis of breast cancer (3,4). Therefore, the 
systematic adjuvant therapy is necessary in the 
treatment of such patients which results in the 
improved survival rate and stops its recurrence. 
However, there is the limited availability of data about 
the feasibility along with the risks and benefits of 
adjuvant chemotherapy due to limited presentation of 
this group of people in trials. (5,6). 

In the treatment of early and advanced stage 
breast cancer, anthracycline based combination 
regimens are the primary class of chemotherapy 
regimens. Taxanes can be added to Anthracycline 

based combinations to get improved long term results 
(7-9), But there is a need for alternative therapy as the 
rare but potentially fatal complications (like 
cardiomyopathy) are associated with the use of 
Anthracyclines (10-12). In the context of the US 
Oncology trial, the feasibility of excluding 
Anthracyclines from adjuvant therapy was studied. 
According to the most recent result of this trial, 
docetaxel and cyclophosphamide (TC) combination 
was found to be superior to doxorubicin and 
cyclophosphamide (AC) both in terms of overall 
survival (OS) and disease free survival (DFS). Till 
now, this is the only trial showing the superiority of 
regimen which is free from Anthracycline as 
compared to one which is based upon Anthracycline 
(13). 

This representative study is meant to evaluate the 
results of different chemotherapeutic regimens used in 
older patients with breast cancer and to compare 
Anthracycline containing regimens versus taxanes 
based regimens without anthracyclines in this age 
group. 
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2. Material and methods: 
This study is based upon Breast Cancer patients 

older than 65 years treated at Clinical Oncology 
Department, Cairo University during the time period 
from 2008 to 2013. Our study was approved by the 
institutional ethical committee. Inclusion criteria for 
this analysis were: (1) >65 years of age at diagnosis, 
(2) stage I, II, or III breast cancer, and (4) adjuvant 
chemotherapy consisting of CMF (cyclophosphamide, 
methotrexate, and 5-fluorouracil), FAC or FECor AC 
(doxorubicin and cyclophosphamide), TC (Docetaxel 
and cyclophosphamide). Patients who received 
anthracycline-taxanes based treatment were excluded 
from analysis. 

Representative data which were reviewed 
includes: sex, comorbid medical problems, stage of 
tumor (as defined by the sixth edition of the AJCC 
staging system) (14), histopathological subtypes, 
estrogen and progesterone receptor status, HER-2 
status and tumor grades.  

Data were collected regarding the occurrence and 
type of surgery, type of chemotherapy (CMF or 
Anthracycline based chemotherapy or taxanes based 
chemotherapy) and complications which occurred 
after their implementation. Treatment delay, reduction 
in dose and discontinuity in treatment were also 
reported.  
 
Statistical analysis: 

Data were described as number and percentages 
or means ± standard deviation. Disease free survival 
(DFS) was calculated from the date of diagnosis to the 
date of recurrence or death. Overall survival (OS) was 
calculated from the date of diagnosis to the date of 
death. Kaplan Meier method was used to calculate 
DFS and OS. Log rank test was used to compare 
survival between groups. A P value <.05 was 
considered significant. Statistical analysis was 
performed using SPSS, version 14.0. (SPSS Inc, 
Chicago, Illinois). 
 
3. Results: 

A total of 260 Breast Cancer patients of age 65 
years and above were seen in consultation at Clinical 
oncology department between the time period from 
2008-2015. Out of these, 120 patients were included in 
our analysis. The remaining patients (n=140) either 
didn’t receive chemotherapy or received 
Anthracycline- taxanes based treatment or their data 
were incomplete. 

Patients included in this study had an average age 
of 69.72 years (SD 5.236; range 65–91). Their median 
age was 69 years. Out of these 120 patients, 57 
(47.4%) were older than 70 years old. Ninety-nine 
percent (n=119) of the total patients were female. 
Fifty-eight percent (n=68) of patients were diagnosed 

with comorbid diseases. Almost half (49.2%) of the 
patients were obese.  

The distribution of the stages of breast cancer 
was as follows: 5% Stage I (n=6), 27.5% were at Stage 
II (n=33), 57.5% were at Stage III (n=69) and 10% 
(n=12) with unknown stage. More than 71% of the 
tumors were positive for the receptors of estrogen 
while 63% were positive for the receptors of 
progesterone. Twenty percent (n=25) of them were 
HER2-neu positive tumors. For only 38 % of the total 
cases, KI 67 was available and it was high (more than 
14%) in 23.3% of tumors. Based on this data, the 
distribution of the breast cancer subtypes is as follow: 
luminal A disease was presented in 25% (n=30), 
luminal B in 26.7% (n=32), luminal disease (classified 
as luminal disease due to either unavailability of KI 67 
data or Her2 neu status) in 22.5% (n=27), triple 
negative in 6.7% (n=8) patients.  

Sixty percent (n = 72) of patients got adjuvant 
chemotherapy while the neo-adjuvant chemotherapy 
was given to 40% (n = 48) of breast cancer patients. 
Anthracycline based regimens were received by fifty-
eight patients (48.3%); 25 patients (20.8%) had 
received taxane based regimens while the CMF 
regimen was received by37 patients (30.8%). 

Seventy-three percent (29/37) of patients 
receiving CMF received the standard doses which was 
defined as cyclophosphamide 600 mg/m2 IV, 
methotrexate 40 mg/m2, 5-fluorouracil 600 mg/m2 IV 
for 8 cycles. Empirical dose reductions were done in 
twenty-seven percent of patients received CMF 
because of concern about toxicity.  

Among patients treated with FAC (or FEC) 
63.8% (37/58) received standard doses defined as 
doxorubicin60 mg/m2 IV (or Epirubicin with a dose of 
75 mg/m2) and cyclophosphamide 600 mg/m2 IV for 
six cycles. Dose reductions were due to Empirical 
dose reductions in 11 (11/21) and development of 
toxicity in 10 (10/21). 

Of the patients who received TC, 76% (19/25) 
received standard doses defined as docetaxel of 
75mg/m2 IV and cyclophosphamide 600 mg/m2 IV 
for 4 cycles. Sixteen percent (7/44) of patients 
required dose reductions during treatment secondary 
to toxicity. Eleven percent (5/44) had therapy 
abbreviated because of toxicity. Toxicity was the only 
cause of dose reductions in these patients. 

The figure (1) is showing the percent of patients 
who did not complete the planned number of 
chemotherapy cycles. Fifty-five percent (n = 66/120) 
of the total patients had therapy abbreviated (figure 
2),45.5% (n = 30/66) during the FAC or FEC group 
and 33.3% (n =22/66) during the CMF and 21.2% 
(14/66) during TC treatment. Patient preference, grade 
3 neutropenic fever, and grade 3 fatigue were the three 
most common reasons for treatment discontinuation. 
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In 57.5% (n=69/120) of patients, side effects 
related to Chemotherapy were detected. Table (2) is 
showing the common toxicities experienced during the 
treatment. Grade 3 or 4 toxicity constituted the 
majority which was present in 57.9% (n= 40/69)) of 
patients. Hematological toxicities were the most 
common (57.9%, n=40/69) in the form of neutropenia, 
thrombocytopenia and anemia. Other common grade 3 
or 4 non hematological toxicities included fatigue and 
nausea.  

Of the total group of patients, neutropenia 
experienced more during Anthracyclinebased 
chemotherapy (22.4%,13/58) as compared to patients 
received TC (16%, 4/25) or CMF (13.5, 5/37). 
Primary prophlaxis with growth factors were used in 8 
(n=32%) patients receiving TC. Secondary 
prophylaxis with Filgrastim was given for patients 
developed febrile neutropenia, or in case of treatment 
delays due to neutropenia. 

 
 

Table (1) Patient’s characteristics 
Patient’s characteristics Total No. = 120 
Age 
Mean±SD 
Median 
Range 

 
69.72 ± 5.23 
69 
65-91 

Sex 
Female 
Male 

 
118 (96.5%) 
2 (3.4%) 

Body mass index 
Normal 
Overweight 
Obese I 
Obese II 
Obese III 

 
9 (7.5%) 
30 (25%) 
24 (20%) 
18 (15%) 
17 (14.2) 

Comorbidities 
DM 
HTN 
DM+HTN 
Cardiac  
No 

 
12 (27.5%) 
29 (40%) 
20 (17.2%) 
11 (9.2%) 
32 (55.2%) 

Stage 
I 
II 
III 
unknown 

 
27 (22.5%) 
12 (10%) 
69 (57.5%) 
12 (10%) 

Histology 
IDC 
ILC 
Other (medullary) 

 
105 (87.5%) 
5 (4.2%) 
2 (1.7%) 

Immunohistochemistry 
ER status  
Positive 
Negative 
Unknown 
PR status 
Positive 
Negative 
Unknown  
HER2-NEU 
Positive 
Negative 
Unknown 

 
 
86 (71.7%) 
27 (22.5%) 
7 (5.8%) 
 
76 (63.3%) 
36 (30%) 
8 (6.7%) 
25 (20.8%) 
64 (53.3%) 
31 (25.8%) 
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KI 67 
High 
Low 
Unknown 

28 (23.3%) 
18 (15%) 
74 (61.7%) 

Molecular subtype 
Luminal A 
Luminal B 
Luminal (undefined) 
Her2 positive disease 
Triple negative disease 
Unknown  

 
30 (25%) 
32 (26.7%) 
27 (22.5%) 
8 (6.7%) 
8 (6.7%) 
15 (12.5%) 

Chemotherapy regimens 
Anthracyclines based regimens 
Taxanes based regimens (TC) 
CMF 

 
58 (48.3%) 
25 (20.8%) 
37 (30.8%) 

Relapse (systemic and/or local) 
Yes 
No 

 
39 (32.5%) 
81 (67.5%) 

 
 
 
 
Survival outcomes  

The median follow up period was23 months (1–
109 months). Relapse developed in 32.5% (n= 
39/120). The progression developed during this follow 
up period was as follows: 2 patients (6.3%) suffered 
from local relapse, 1 (3.1%) patient developed 
contralateral disease (confirmed to be metastatic from 
the primary disease) and 36 patients (25%) 
experienced distant metastasis. The distribution of 
most common metastatic sites was as follows: bone in 
16 patients, liver in 10 patients, lung in 6 patients, 

pleura in 3 patients and central nervous system in 1 
patient.  

The median disease-free survival (DFS) was as 
follow 73 months for TC group,43.5 months for 
Anthracyclines (FAC) and 36.5 months for CMF 
group (p < 0.08) (Fig. 2). Five-year overall survival 
(OS) was 88% for TC, 85% for Anthracyclines, and 
77% for CMF (p < 0.6) (Fig. 3). 

Two patients in the Anthracycline group had 
congestive heart failure. No patients experienced this 
complication in other groups.  

 
 
 

Table (2) Toxicities of different chemotherapeutic regimens 
Total number of toxicities N= 69/120 
Chemotherapy regimens TC* Anthracyclines  CMF# 
Number and Percent of Toxicity 14/25 (56%) 35/58 (60.3%) 20/37 (54%) 
Hematological:  10 (40%) 20 (34.4%) 10 (27%) 
Anemia 4 (16%) 4 (6.8%) 5 (13.5%) 
Neutropenia 4 (16%) 13 (22.4%) 5 (13.5%) 
Thrombocytopenia 2 (8%) 3 (5.1%) 0 (0%) 
Non-hematological  4 (16%) 15 (25.8%) 10 (27%) 
Fatigue 1 (4%) 10 (17.2%) 8 (21.8%) 
Nausea 2 (8%) 3 (5.1%) 1 (2.7%) 

Diarrhea  1 (4%) 2 (3.4%) 1 (2.7%) 

*TC= Taxotere (Docetaxel), Cyclophosphamide 
#CMF= Cyclophosphamide, Methotrexate, Fluorouracil 
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Figure (1) the percent of patients who did not 
complete the planned number of chemotherapy cycles.  

 

 
Figure (2). Disease-free survival (DFS). TC, 
docetaxel/cyclophosphamide; CMF, 
cyclophosphamide / methotrexate/fluorouracil. 
 

 
Figure (3). Overall survival (OS). TC, 
docetaxel/cyclophosphamide; CMF, 
cyclophosphamide/methotrexate/fluorouracil. 
 
 
4. Discussion 

Improved adjuvant regimens which are 
considered better than the four cycles of AC 
(Anthracycline) have either added the taxane to AC or 
the taxane has been given after AC (15,16). Thus the 
Anthracycline remains the backbone of the adjuvant 

chemotherapy in breast cancer. However, attempts 
towards replacing Anthracyclines with Taxanes have 
proven its effectiveness. 

In our study, we evaluated TC regimen with 
Anthracycline based chemotherapy and CMF 
chemotherapy. A significant improvement in DFS for 
TC (73 months for TC group, 43.5 months for 
Anthracyclines (FAC) and 36.5 months for CMF 
group (p < 0.08) as compared to Anthracycline based 
chemotherapy (FAC or FEC) and CMF chemotherapy 
was observed. Moreover, patients received TC had 
non-statistically significant improvement in overall 
survival (88% for TC, 85% for Anthracyclines, and 
77% for CMF (p < 0.6) when compared to 
Anthracyclines and CMF. 

The docetaxel substitution for doxorubicin was 
studied previously in a study by US intergroup. The 
older age constituted 16% (n=160) of cases of this 
trial. Their results demonstrated that in patients of 
breast cancer, the four cycles of TC regimen have 
been shown to be more effective than the four cycles 
of AC regimen. It showed that TC is equally effective 
for hormone receptor positive as well as negative 
disease. In the same trial, during an exploratory 
analysis, it was seen that TC was equally effective in 
HER2-Postive as well as HER2-Negative disease. This 
result was consistent with the observations made 
during BCIRG 001 trial (7). 

The toxicity profile of various adjuvant therapies 
was also given in our study. Hematological toxicities 
were more common than other toxicities. Neutropenia 
was more common during Anthracycline treatment 
than during TC treatments, this may be due to primary 
prophylaxis with Filgistrim in the TC patient group. 
Prophylactic antibiotics were not used routinely during 
this trial. In a prospective pharmacological study of 
patients receiving AC, an age-related decrease in nadir 
absolute neutrophil count was observed. After 4 cycles 
of AC, patients aged 65 years or older had 
significantly lower nadir absolute neutrophil count 
than those younger than age 65 (p=0.01) (17). So, 
consideration of empiric growth factor in older 
patients receiving AC is warranted. 

Coinciding with our results, a study by 
Karavasilis, et al found that elderly patients received 
Anthracycline chemotherapy developed high 
incidence of grade 3and 4 hematological toxicity 
(32%), although this did not result in increased 
mortality (18). Similarly, older patients (>65 years 
old) were more likely to develop grade 3 and 4 non-
hematological toxicity in the form of fatigue, 
mucositis, and sensory neuropathy. It was seen that the 
discontinuation rates of chemotherapy were higher in 
the Anthracycline group as compared to CMF and TC 
chemotherapy because of increased toxicity 
(neutropenia and fatigue). So, as we mentioned above 
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the use of growth factors may decrease hematological 
complications and increases tolerance of older patients 
receiving chemotherapy. 

The two patients who were on FAC regimen had 
congestive heart failure while nothing like this 
happened in the patients who were on TC or CMF 
regimen. There is a probability of 1% of the incidence 
of cardio toxicity in the patients who had four cycles 
of AC while TC is not known to be cardiotoxic. Older 
women are at increase drisk to develop cardiac 
toxicity when compared to younger patients. In a 
retrospective study of 12500 womenwith invasive 
breast cancer showing a 6 percent 5-year cumulative 
incidence of congestive heart failure (CHF) along 
women aged 65to 74 and 11 percent among women 
aged ≥ 75 years. In the other hand, younger women 
had acumulative incidence of 1-2 percent of CHF (19).  
 
Conclusions 

It is very difficult to take a decision about 
offering chemotherapy to older patients and one must 
consider the toxicity which develops as a result of it. 
In our study, although the biology of breast cancer in 
older people is more favorable but their presentation 
with advanced stage of the disease counterbalances 
this favor. About 54.5% of the patients were presented 
with stage III disease which indicates that the need of 
chemotherapy is of main importance. 

Our study confirms that TC regimen as an 
adjuvant chemotherapy in elderly patients with breast 
cancer is more effective than anthracycline or CMF 
combination chemotherapy with less toxicity and that 
anthracyclines are not required for superior antitumor 
efficacy. 
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