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Introduction 
 
Worldwide, breast cancer is the most frequently diagnosed life-threatening cancer in women 
and is the leading cause of cancer death among women. Advances in cancer research and 
increased public awareness has resulted in a greater understanding of the disease, better 
treatment and earlier detection, all leading to improved outcomes.1  
 
Breast Cancer also affects men; however, this continuing education unit was designed to give 
an overview of breast cancer in women and its treatment. At the end of this CE, pharmacists 
should be able to:  
 

1. Describe the epidemiology, aetiology, clinical presentation, staging and risk factors of 
Breast Cancer. 

2. Outline the most appropriate screening and prevention strategies for Breast Cancer. 
3. Describe treatment modalities.  
4. Design a pharmaceutical care plan to appropriately monitor therapeutic efficacy and 

toxicity. 
 
Epidemiology 

Globally, breast cancer was the second most common cancer type in 2004; Lung cancer being 
the most common. Breast cancer is also the leading cancer of women, comprising 16% of all 
female cancers. It is estimated that 519, 000 women died in 2004 due to breast cancer. The 
majority (69%) of all breast cancer deaths occurs in developing countries. 1  

Incidence rates vary greatly worldwide, with age standardized rates as high as 99.4 per 100 000 
in North America. Eastern Europe, South America, Southern Africa, and western Asia have 
moderate incidence rates, but these are increasing. The lowest incidence rates are found in 
most African countries but here breast cancer incidence rates are also increasing. 1 

Breast cancer survival rates vary greatly worldwide, ranging from 80% or more in North 
America, Sweden and Japan to around 60% in middle-income countries and below 40% in low-
income countries. 2 The low survival rates in less developed countries can be explained mainly 



   

by the lack of early detection programmes, resulting in a high proportion of women presenting 
with late-stage disease, as well as by the lack of adequate diagnosis and treatment facilities. 

Aetiology 
 
Breast tumorgenesis arises through molecular alterations at the cellular level, which result in 
the outgrowth and spread of breast epithelial cells with immortal features and uncontrolled 
growth. Four discrete breast tumour subtypes have been identified based on genomic profiling- 
luminal A, luminal B, basal, and HER2+. 3They are generally aligned closely with the presence or 
absence of hormone receptor and mammary epithelial cell type (luminal or basal) 
 

Luminal A 
(ER+ &/or PR+, HER2+) 
Most common subtype 
Less aggressive 
Lower histologic grade 
Good prognosis 
Hormone responsive 
Associated with increasing age 

Luminal B 
(ER+ &/or PR+, HER2+) 
Similar to Luminal A 
More frequently ER+PR+ 
Worse outcome than Luminal A 

Basal 
(Triple negative, cytokine 5/6, EGFR+) 
Aggressive subtype 
High grade histology and high grade mitotic 
rate 
Risk at younger age (<40) 
More likely pre-menopausal African American 
women 
 

HER2+ (ER-) 
Less common, highly aggressive subtype 
High grade histology 
Risk at young age (<40) greater than luminal 
types 
African American ethnicity may be a risk factor 
Outcome improved with HER2 

Adapted from: Swart Rachel, Breast Cancer. Emedicine Specialties. 

 
ER- Estrogen receptor; PR- Progesterone receptor;  
HER2- Human epidermal growth factor receptor; HER2 is expressed by, and involved in the growth of, some cancer cells. HER2 overexpression 
was associated with a more aggressive tumour phenotype and worse prognosis (higher rate of recurrence and mortality) especially in patients 
who do not receive adjuvant chemotherapy. 
EGFR- Epidermal growth factor receptor.  A protein found on the surface of cells to which epidermal growth factor (EGF) binds. EGFR is found at 
abnormally high levels on the surface of many types of cancer cells, which may divide excessively in the presence of EGF.  

 

 

Breast cancer risk factors 

Though several risk factors have been documented, it has not been possible to identify the 
specific risk factors for most women who develop breast cancer. 4,5  



   

The presence of a familial history of breast cancer is estimated to increase a woman’s risk by 2 
or 3 fold. Women with some rare genetic mutations (e.g. BRCA1, BRCA2 and p53) are at a very 
high risk for breast cancer. Some of the most important risk factors are the reproductive risk 
factors which are associated with the prolonged exposure to endogenous estrogens, such as 
early menarche, late menopause, and late age at first childbirth. Exogenous hormones also 
exert a higher risk for breast cancer. Oral contraceptive and hormone replacement therapy 
users are at higher risk than non-users. Breastfeeding has a protective effect. . 4,5

 

Modifiable risk factors outside of reproductive risk factors include alcohol use, overweight, 
obesity and physical inactivity. In fact, it has been calculated that 21% of all breast cancer 
deaths worldwide are attributable to these risk factors.6  

Table 2 shows the risk factors of breast cancer and their estimated relative risk. 

Table 2. Breast Cancer Risk Factors in Women 

RISK FACTOR ESTIMATED RELATIVE RISK 

Advanced age >4 

Family history 
Two or more relatives (mother, sister) 
One first-degree relative 
Family history of ovarian cancer in women <50y 

 
>5 
>2 
>2 

Personal history 
Personal history 
  Positive BRCA1/BRCA2 mutation 
  Breast biopsy with atypical hyperplasia 
  Breast biopsy with LCIS or DCIS 

 
3-4 
>4 
4-5 
8-10 

Reproductive history 
 Early age at menarche (<12 y) 
 Late age of menopause 
 Late age of first term pregnancy (>30 y)/nulliparity 
Use of combined oestrogen/progesterone HRT 
Current or recent use of oral contraceptives 

 
2 
1.5-2 
2 
1.5-2 
1.25 

Lifestyle factors 
Adult weight gain 
Sedentary lifestyle 
Alcohol consumption 

1.5-2 
1.3-1.5 
1.5 

Adapted from: Swart Rachel, Breast Cancer. Emedicine Specialties.  

 

Prevention Strategies 

Non-Pharmacologic Prevention Strategies 
 



   

Strategies to control modifiable risk factors as well as promoting healthy lifestyles could reduce 
the incidence of breast cancer for the long-term. Living healthy lifestyles include maintaining a 
healthy and balanced diet, physical activity, and controlling alcohol intake, overweight and 
obesity. 7 
 
Pharmacologic Prevention Strategies 

Two selective oestrogen receptor modulators (SERMs), tamoxifen and raloxifene, are approved 
in the U.S and Jamaica for reduction of breast cancer risk in high-risk women. Current 
recommendations are that for women with increased risk for breast cancer, offer tamoxifen (20 
mg/d for 5 y) to reduce risk of invasive ER-positive breast cancer. In postmenopausal women, 
raloxifene (60 mg/d for 5 y) may also be considered.8  

Prevention strategies may achieve some risk-reduction, however these strategies cannot 
eliminate the majority of breast cancers, therefore early detection through screening to 
improve breast cancer outcomes and survival remains the cornerstone of breast cancer 
control.9 
 
 
Early Detection  
 
There are 2 methods of early detection- early diagnosis and screening. 
 
Early Diagnosis- Awareness of early signs and symptoms of breast cancer could lead to earlier 
detection and increase better outcomes for women. 10 

Mammography screening- is the only screening method that has proven to be effective. It can 
reduce breast cancer mortality by 20 to 30% in women over 50 yrs old when the screening 
coverage is over 70%.4 In the US, the current recommendations for screening are annual 
mammography screenings after the age of 50 years. Routine screening for individuals 40-49 
years should be based on an individual assessment.11 

Adjunct Screening methods- Ultrasound and magnetic resonance imaging represent adjunctive 
screening alternatives. Their use, however, is limited by their higher cost, and low specificity. 

Breast self examination (BSE) - There is no evidence to support the effects of breast self-
examination (BSE) in improving outcomes. However, the practice of BSE has been seen to 
empower women, taking responsibility for their own health. Therefore, BSE is recommended 
for raising awareness among women at risk rather than as a screening method.7 

 

Clinical Presentation 



   

Breast cancer is often first detected as an abnormality on a mammogram before it is felt by the 
patient or health care provider. Mammographic features suggestive of malignancy include 
asymmetry, microcalcifications, and a mass or architectural distortion. If any of these features 
are identified, a diagnostic mammogram along with a breast ultrasound should be performed 
prior to obtaining a biopsy. In certain cases, a breast MRI may be warranted. Larger tumours 
may present as a painless mass. Only 5% of patients with a malignant mass present with breast 
pain. Other symptoms include immobility, skin changes (i.e., thickening, swelling, redness) or 
nipple abnormalities (i.e., ulceration, retraction, spontaneous bloody discharge). 12 

Diagnostic Procedures 

Percutaneous vacuum-assisted large gauge core biopsies with image guidance are the 
recommended diagnostic approach for newly diagnosed breast cancers. Image guided breast 
biopsy may be performed with ultrasound, stereotactic, or MRI guidance. 3,12 

Histologic Findings  

Examination of the biopsied tissue makes it possible to further distinguish the breast cancer 
type. Table 3 lists the types and some key characteristics. 

Table 3. Histological Findings 

CARCINOMA IN SITU (Cancer in its original place) HISTOLOGY 

Ductal carcinoma in situ (DCIS) 
-  Presents as calcifications, linear, clustered, segmental, focal, 
or mixed distribution.  
 
- 2 subtypes- comedo (ie, cribriform, micropapillary, solid) and 
noncomedo subtypes (better prognosis). 
-Standard treatment- surgical resection with or without 
radiation. Adjuvant radiation & hormonal therapies are 
reserved for younger women, patients undergoing 
lumpectomy, or comedo subtype. 
 
- Tamoxifen- only hormonal therapy currently approved for 
adjuvant therapy in patients treated with breast-conserving 
surgery and radiation for DCIS 

Lobular carcinoma in situ (LCIS) 
-LCIS arises from the terminal duct apparatus; diffuse 
distribution throughout the breast, and presents as a non-
palpable mass in most cases.  
 
-10-20% of women with LCIS develop invasive breast cancer 
within 15 years from their LCIS diagnosis.  
-LCIS is considered a biomarker of increased breast cancer 
risk.  
 
-Treatment options for LCIS include chemoprevention with a 
SERM, bilateral mastectomy with or without reconstruction, 
and close observation. 

INVASIVE BREAST CANCER HISTOLOGY 

Medullary carcinoma 
- Relatively uncommon (5%) and generally occurs in younger 
women.  
 
-Most patients present with a bulky palpable mass with 
axillary lymphadenopathy.   

Mucinous carcinoma  
-Rare histologic type seen in fewer than 5% of invasive breast 
cancer cases. 
 
-Presents usually during the seventh decade of life, as a 
palpable mass or as a poorly defined tumour with rare 
calcification on mammogram. Mucin production is the 
histologic hallmark. 
  
- Excellent prognosis (>80% 10-year survival). 

Tubular carcinoma 
-Uncommon histologic type involving 1-2% of all breast 

Papillary carcinoma  
- A spectrum of histological subtypes. 
 



   

cancers.  
 
- Characteristic features- a single layer of epithelial cells with 
low-grade nuclei and apical cytoplasmic snoutings arranged in 
well-formed tubules and glands.  
 
- Low incidence of lymph node involvement and a very high 
overall survival rate.  
 
- Treatment- breast-conserving surgery and local radiation 
therapy. 

- Usually presents in women > 60yrs, approx 1-2% of all breast 
cancer cases.  
 
-  2 common types: cystic (non-invasive form) and 
micropapillary ductal carcinoma (invasive form).    - Papillary 
carcinomas- centrally located in the breast and can present 
with bloody nipple discharge. Strongly ER and PR positive. 
 
- Cystic- lymph node metastasis is seen (70-90% incidence); 
number of nodes involved correlates with survival. 
 

INVASIVE BREAST CANCER HISTOLOGY  

Metaplastic breast cancer (MBC) 
- Rare; < 1% of breast cancer cases.  
 
- Characterized by a combination of adenocarcinoma plus 
mesenchymal and epithelial components. 
 
 - 3-year overall survival rate of 48-71% and 3-year disease-
free survival rate of 15-60%. 
 
- Large tumour size and advanced stage have emerged as 
predictors of poor overall survival and prognosis.  
 
- Surgery is used to treat up to 95% of women with 
metaplastic breast cancer. Few data support the effectiveness 
of systemic chemotherapy in patients.  
 

Mammary Paget disease (MPD) 
- Rare, comprising 1-4% of all breast cancers.  
 
- Peak incidence is seen in the sixth decade of life. 
  
- This adenocarcinoma is localized within the epidermis of the 
nipple-areola complex, composed of Paget cells.  
 
- MPD is assoc. with an underlying breast cancer in 75% of 
cases.  
 
- Standard treatment- surgical excision (modified radical 
mastectomy with lymph node excision). Breast conserving 
surgery can be done but at the risk of local recurrence. 
Adjuvant chemotherapy with tamoxifen may increase survival 
in premenopausal patients with lymph node metastasis.  
 
- Poor prognostic factors include a palpable breast tumour, 
lymph node involvement, histological type, and patient 
younger than 60 years. The overall 5-year and 10-year survival 
rates are 59% and 44%, respectively. 

Inflammatory breast cancer (IBC) 
Uncommon, approx 1% to 3% of all breast cancers.  
Usually there is no single lump or tumour. Presentation- inflammation- redness, warmth, and swelling. The skin looks thick and 
pitted (orange peel). The breast may get bigger, hard, tender, or itchy. In its early stages, inflammatory breast cancer is often 
mistaken for infection. 
 Because there is no defined lump, it may not show up on a mammogram, early detection difficult.   
More metastatic, poorer prognosis than invasive ductal or lobular cancer. 

 
Adapted from: Swart Rachel, Breast Cancer. Emedicine Specialties, : Dipiro J et al. Pharmacotherapy: A 
Pathophysiologial Approach. 6

th
 Edition. Chapter 22. 

 

Prognostic and Predictive Factors 

The prognosis of breast cancer outcomes is dependent on many factors, most notably cancer 
type, grade, early detection, tumour size, lymph node involvement, hormone receptor status, 
HER over expression and many more. Therefore, the prognosis of a woman’s outcome is an 
individual assessment. 13 

 



   

Staging 

The American Joint Committee on Cancer staging system groups patients based on the tumour 
size (T), lymph node status (N), and distant metastasis (M) into 4 stages.14 

Table 4. TNM Staging System for Breast Cancer 
Stage Tumour Node Metastases Key 
0 Tis N0 M0 Primary tumour (T) 

Tx: Primary tumour cannot be assessed 
T0:  No evidence of primary tumour 
Tis: (DCIS) Carcinoma in situ 
Tis: (LCIS) Carcinoma in situ 
Tis: Paget disease of the nipple with no tumour (Paget disease 
associated with a tumour is classified according to the size of the 
tumour.) 
T1:  Tumour 2 cm or smaller in greatest diameter 
T2:  Tumour >2 cm but not >5 cm in greatest diameter 
T3: Tumour >5 cm in greatest diameter 
T4:  Tumour of any size, with direct extension to (a) the chest wall or 
(b) skin only.  
Regional lymph nodes (N) 
Nx: Regional lymph nodes cannot be assessed (e.g., previously 
removed) 
N0: No regional lymph node metastasis 
N1: Metastasis in movable ipsilateral axillary lymph node(s) 
N2: Metastasis in ipsilateral axillary lymph node(s) fixed or matted, or 
in clinically apparent ipsilateral internal mammary nodes in the 
absence of clinically evident axillary lymph node metastasis 
N3: Metastasis in ipsilateral infraclavicular or supraclavicular lymph 
node(s) with or without axillary lymph node involvement, or 
clinically apparent ipsilateral internal mammary lymph node(s) and in 
the presence of axillary lymph node 
Distant metastasis 
Mx: Distant metastasis cannot be assessed 
M0:  No distant metastasis 
M1: Distant metastasis 

I T1 N0 M0 

IIA T0 
T1 
T2 

N1 
N1 
N0 

M0 
M0 
M0 

IIB T2 

T3 

N1 

N0 

M0 

M0 

IIIA T0 
T1 
T2 
T3 

N2 
N2 
N2 
N1-2 

M0 
M0 
M0 
M0 

IIIB T4 
T4 
T4 

N0 
N1 
N2 

M0 
M0 
M0 

IIIC Any T N3 M0 

IV Any T Any N M1 

Adapted from: AJCC Cancer Staging Manual. Sixth Edition (2002). Springer-Verlag New York. 
 

Medical Therapy 

Surgery 

Surgery is considered the mainstay of treatment of breast cancer as many women with early 
stage cancer are treated with surgery alone. There are several different types of surgery, most 
notably lumpectomy- the surgical resection of the complete primary tumour and mastectomy 
the complete removal of all breast tissue.3,13 

 



   

Radiation Therapy 

Breast-Conserving Radiation Therapy (RT) 

The purpose of radiation therapy following breast-conserving surgery is to eradicate local sub 
clinical residual disease while reducing local recurrence rates by approximately 75%. Based on 
results from several randomized controlled studies, radiation to the intact breast is considered 
standard of care even in the lowest risk disease with the most favourable prognostic 
features. 3,13 

Post mastectomy Radiation Therapy 

Clinical practice guidelines developed by the American Society of Clinical Oncology along with 
several prospective randomized clinical trials recommend post mastectomy radiation therapy 
be performed using the following criteria. 3,13 

 Positive post mastectomy margins 
 Primary tumours larger than 5 cm 
 Involvement of 4 or more lymph nodes 

 

Adjuvant Therapy for Breast Cancer 

Adjuvant treatment of breast cancer is designed to treat micro-metastatic disease, breast 
cancer cells that have escaped the breast and regional lymph nodes but have not yet 
established an identifiable metastasis or to treat patients at high-risk of recurrence. Treatment 
is aimed at reducing the risk of future recurrence, thereby reducing breast cancer-related 
morbidity and mortality.13 

Combination chemotherapy regimens are recommended in the adjuvant setting. The most 
commonly used regimens are shown below. 

 

Table 5 Most Common Combination Chemotherapies in Breast Cancer 
Regimen Dose and Schedule Frequency Cycles 
TAC 
Taxotere (Docetaxel) 
Adriamycin 
Cyclophosphamide 

 
75 mg/m² IV day 1 
50 mg/m² IV day 1 
500 mg/m² IV day 1 

Every 21 days 6 

AC => T (conventional regimen)
 15  

Adriamycin 
Cyclophosphamide 
Followed by 
Paclitaxel 

 
60 mg/m² IV day 1 
600 mg/m² IV day 1 
 
175 mg/m² IV day 1 

Every 21 days 
 
 
 
Every 21 days 

4 
 
 
 
4 

Dose-Dense 
Adriamycin 
Cyclophosphamide 
Followed by 

 
60 mg/m² IV day 1 
600 mg/m² IV day 1 
 

 
Every 14 days 
 
 

 
4 
 
 



   

Paclitaxel 175 mg/m² IV day 1 Every 14 days 4 

Metronomic regimen 
Adriamycin 
Cyclophosphamide 
Followed by 
Paclitaxel 

 
20 mg/m² IV day 1 
50 mg/m² PO 
 
80 mg/m² IV day 1 

 
Every week 
Every day 
 
Every week 

 
12 

AC => T + H (Trastuzumab)
 16- 

4 mg/kg IV load then 2 mg/kg weekly with Paclitaxel then give 6 mg/kg IV every 3 weeks for 40 
weeks; NOTE Trastuzumab to be added to a weekly Paclitaxel regimen in HER2-positive breast cancer patients

 

FEC-100
 17 

5-FU 
Epirubicin 
Cyclophosphamide 

 
500 mg/m² IV day 1 
100 mg/m² IV day 1 
500 mg/m² IV day 1 

 
Every 21 days 

 
6 

FAC
 18, 19 

5-FU 
Adriamycin 
Cyclophosphamide 
 
5-FU 
Adriamycin 
Cyclophosphamide 

 
600 mg/m² IV day 1 
60 mg/m² IV day 1 
600 mg/m² IV day 1 
 
500 mg/m² IV days 1 and 8 
30 mg/m² IV days 1 and 8 
100 mg/m² PO days 1-14 

 
Every 21 days 

 
4 

CMF (Bonadonna regimen)
 20 

Cyclophosphamide 
Methotrexate 
5-FU 

 
100 mg/m² PO days 1-14 
40 mg/m² IV days 1 and 8 
600 mg/m² IV days 1 and 8 

 
Every 28 days 

 
6 

Metronomic regimen
 21 

Cyclophosphamide 
Methotrexate 
5-FU 
 

 
50 mg/m² PO days 1-7 
15 mg/m² IV 
300 mg/m² IV 

 
Weekly 

 
24 

TC
 22 

Taxotere 
Cyclophosphamide 

 
75 mg/m² IV day 1 
600 mg/m² IV day 1 

 
Every 21 days 

 
4 

TCH
 23 

Taxotere (Docetaxel) 
Carboplatin 
Trastuzumab 

 
75 mg/m² IV day 1 
AUC 6 IV day 1 
4 mg/kg loading dose IV followed by 
2 mg/kg/wk X 18 then q3wk X 12 

 
Every 21 days 

 
6 

Adapted from: Dipiro J et al. Pharmacotherapy: A Pathophysiologial Approach. 6
th

 Edition. Chapter 22.
13

and Swart 
Rachel, Breast Cancer. Emedicine Specialties.

3
 

 

Adjuvant Hormonal Therapy 

In oestrogen-receptor positive early stage breast cancer, hormonal therapy plays a major role in 
adjuvant treatment, either alone or in combination with chemotherapy. Hormonal therapy 
decreases oestrogen’s ability to stimulate existing micro-metastases or dormant cancer cells.24 
Adjuvant hormonal therapy has been shown to reduce the relative risk of distant, ipsilateral, 
and contralateral breast cancer recurrence by up to 50% in tumours with high ER expression. 
Hormonal therapies include tamoxifen and the aromatase inhibitors example anastrozole, 
letrozole, and exemestane.25,26 

Tamoxifen 
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Tamoxifen is a selective oestrogen receptor modulator (SERM), which binds to and inhibits 
oestrogen receptor signalling in the breast. As a receptor antagonist, it is effective in both 
premenopausal and postmenopausal women. It has ER-stimulating effects in other tissues, 
including bone (resulting in preservation of bone density) and endometrium (leading to a 2- to 
4-fold increased risk of endometrial cancer). 27 It has been shown in multiple studies to 
decrease breast cancer associated mortality and recurrence. In an analysis of 55 trials 
evaluating tamoxifen versus placebo in the adjuvant treatment of breast cancer, 5 years of 
tamoxifen therapy resulted in a 47% reduction in recurrence and a 22% reduction in mortality.28 

Tamoxifen is a prodrug that is metabolized primarily by the cytochrome P450 (CYP2D6) system 
to its active metabolite, endoxifen. More than 80 different alleles of the CYP2D6 gene have 
been identified with varying activity levels. Consequently, patients can be categorized by their 
level of CYP2D6 activity into high/extensive or low/poor metabolizers.29 

Drugs that inhibit CYP2D6 activity can also decrease the conversion of tamoxifen to endoxifen. 
Selective serotonin-reuptake inhibitors fluoxetine (Prozac) and paroxetine (Paxil) are are 
potent CYP2D6 inhibitors. 30Thus, the use of potent CYP2D6 inhibitors should be avoided if 
possible in patients on tamoxifen. Other drugs that are strong inhibitors of CYP2D6 include 
quinidine, risperidone, and tenofovir. 

The known, serious side effects of tamoxifen are blood clots, strokes, uterine cancer, and 
cataracts. Other side effects of tamoxifen are similar to the symptoms of menopause. The most 
common side effects are hot flashes and vaginal discharge. Some women experience 
irregular menstrual periods, headaches, fatigue, nausea and/or vomiting, vaginal dryness or 
itching, irritation of the skin around the vagina, and skin rash.  

Aromatase inhibitors (AIôs) 

AI’s function by inhibiting aromatase, the enzyme (found in body fat, adrenal glands, and breast 
tissue as well as tumour cells) responsible for converting other steroid hormones into 
oestrogen. 31Aromatase is the sole source of oestrogen in postmenopausal women and likely 
the underlying reason that obesity (larger volume of body fat produces more oestrogen) has 
been associated with a higher risk of breast cancer in postmenopausal patients. As the AI’s have 
no effect on ovarian oestrogen production, they are only effective in postmenopausal women. 
Several large randomized trials including BIG1-98 and ATAC have shown aromatase inhibitors to 
be superior to tamoxifen with regard to disease-free survival in postmenopausal women with 
early stage breast cancer.32 

Common side effects of AI’s include hot flashes (12-36%), headache (9-13%), vaginal dryness 
(2%), and mood changes (19%). Other adverse events include: 

 An increase in joint disorders (including arthritis, arthrosis and arthralgia 17%).  

 An increase in the incidence of osteoporosis and fractures (specifically fractures of spine, hip 
and wrist). A hip fracture often results in prolonged hospitalization and long term care in a post-
menopausal woman. 

http://www.cancer.gov/dictionary/db_alpha.aspx?expand=m#menstrual cycle
http://www.cancer.gov/dictionary/db_alpha.aspx?expand=f#fatigue
http://www.cancer.gov/dictionary/db_alpha.aspx?expand=n#nausea
http://www.cancer.gov/dictionary/db_alpha.aspx?expand=v#vomit
http://www.cancer.gov/dictionary/db_alpha.aspx?expand=v#vagina
http://en.wikipedia.org/wiki/Arthritis
http://en.wikipedia.org/wiki/Arthrosis
http://en.wikipedia.org/wiki/Arthralgia
http://en.wikipedia.org/wiki/Osteoporosis


   

 Hypercholesterolemia (especially without 5-alpha-reductase inhibitor) 

 Bisphosphonates are sometimes prescribed to prevent the osteoporosis induced by aromatase 
inhibitors but have another serious side effect, osteonecrosis of the jaws. Since statins have a 
bone strengthening effect 33, combining a statin with an aromatase inhibitor may avoid both 
fractures and possible cardiovascular risks 34without jaw osteonecrosis.35In one study of women 
with breast cancer taking anastrozole, statin use was associated with a 38% reduced fracture 
risk, or approximately the equivalent of 10 mg alendronate daily.32 

 
Treatment of Inflammatory Breast Cancer 
 

Chemotherapy- Anthracyclines (doxorubicin or epirubicin) and taxanes (paclitaxel or docetaxel) are the 

most effective chemotherapy drugs for IBC, and most women with IBC receive a combination of at least 

two different drugs. If the cancer is HER2-positive, trastuzumab (Herceptin®) may be given as well.13 

Aggressive chemotherapy is often followed by local regional treatment. The 2 major types of local 

treatment are surgery and radiation. Surgery is used if the cancer has not spread too far to be removed 

completely. Sometimes chemo given before surgery will cause the cancer to shrink enough so that it can 

be removed with surgery. The usual operation is a modified radical mastectomy, where the entire breast 

and the lymph nodes under the arm are removed. Because IBC involves so much of the breast and skin, 

a lumpectomy or skin-sparing mastectomy is not a treatment option. If, after chemotherapy and 

surgery, no cancer is found in the breast or in the lymph nodes, the patient is far less likely to have the 

cancer return come back. 13 

Breast radiation is used in most cases, whether or not surgery is done, to further slow the disease. 

Radiotherapy is usually given once a day for 6 weeks, in some cases a more intense treatment (twice a 

day) can be used in this disease. Radiotherapy may be followed by additional systemic treatment. The 

adjuvant therapy can include chemotherapy, hormonal therapy (tamoxifen or an aromatase inhibitor, if 

the cancer cells contain oestrogen receptors), and/or trastuzumab (if the cancer is HER2-positive). 13 

 
Systemic Treatment of Metastatic Breast Cancer 
 

Marked advancements are being made in the treatment of early stage breast cancer, but many 
women still develop recurrence and metastasis. In addition, 5-10% of breast cancer patients 
have metastatic disease at presentation. While treatments for metastatic breast cancer 
continue to improve, there remains no cure once distant metastases develop. Although 
occasional patients with metastatic breast cancer benefit from surgical resection for an isolated 
recurrence and many require radiation therapy for palliation at a specific site (or definitive 
treatment of brain metastasis), in general recurrent or metastatic breast cancer must be 
approached systemically such that the therapeutic effect reaches all sites of disease. There are 
two main interventions: hormone therapy and chemotherapy.3,12,13 

 

http://en.wikipedia.org/wiki/Hypercholesterolemia
http://en.wikipedia.org/wiki/5-alpha-reductase_inhibitor
http://en.wikipedia.org/wiki/Bisphosphonates
http://en.wikipedia.org/wiki/Osteonecrosis_of_the_jaws
http://en.wikipedia.org/wiki/Statins
http://en.wikipedia.org/wiki/Anastrozole


   

Hormone therapy in Metastatic Breast Cancer 

For patients who have hormone receptor (ER and/or PR) positive disease without a life-
threatening component (e.g. massive liver metastases) or systemic symptoms requiring 
immediate palliation for comfort, hormone manipulation is in general the initial treatment of 
choice. Response rates are higher with chemotherapy, but so is the incidence of potentially 
dangerous toxicity, and there is no evidence that patients live longer as a result of receiving 
initial chemotherapy. A trial of hormone manipulation alone can assess whether hormone 
therapy is effective, which is impossible to determine if given together with cytotoxic 
chemotherapy. This is especially important when the patient has relapsed disease because the 
benefit of second-line hormone manipulation is nearly 50%, and failure to benefit from an 
initial trial with endocrine therapy correlates with second-line failure. Common hormonal 
therapies and dosages are listed below. 3,12,13 

 

Table 6 Hormonal Therapy in Metastatic Breast Cancer 
 

POST MENOPAUSAL WOMEN 

Tamoxifen 20 mg PO every day  
OR 
Aromatase inhibitor 
Anastrozole 1mg po every day OR 
Letrozole 2.5mg po every day OR 
Exemestane 25mg po every day  
OR 
Fulvestrant 500mg IM loading dose followed by 250mg IM every month 
OR 
Megestrol 40mg po 4 times daily 

PREMENOPAUSAL WOMEN 
Tamoxifen 20mg po every day 
OR 
Aromatase Inhibitor + LHRH 
Leuprolide 7.5 mg IM depot q28d; 22.5 mg IM q3mo; 30 mg IM q4mo 
Goserelin 3.6 mg SC depot q28d; 10.8 mg SC q3mo 
Megestrol 40 mg PO 4 times a day 
 
Adapted from: Swart Rachel, Breast Cancer. Emedicine Specialties. Dipiro J et al. Pharmacotherapy: A 
Pathophysiologial Approach. 6

th
 Edition. Chapter 22. 

 
Chemotherapy for Metastatic Breast Cancer 

Cytotoxic chemotherapy for metastatic breast cancer initially consisted of single agent 
regimens. Now, combination therapy is considered upfront depending on the patient's 
performance status due to higher response rates. However, in the setting of advanced disease, 



   

the goal in determining a treatment regimen should be to prolong survival while maintaining a 
good quality of life. 

When the patient has life-threatening disease and/or severe symptoms that require quick 
relief, combinations of cytotoxic agents may be preferable because of their high response rate 
and early onset of clinical benefit. Randomized trials have shown a survival advantage for the 
use of a two-drug combination versus a single agent, but they have not led to widespread 
adoption of this practice, since 1) the combination is more toxic; and 2) the study designs were 
flawed in that patients randomized to receive a single agent initially were not crossed over to 
the other drug component of the initial therapy at the time of relapse. A second situation, 
which is becoming increasingly common, is where a cytotoxic chemotherapeutic agent is 
combined with a targeted agent other than hormone therapy. These targeted agents often 
have very low response rates when given as single agents but provide added benefit when 
given in combination with cytotoxic chemotherapy. 

 

Table 7 Chemotherapy Agents used in Metastatic Breast Cancer 

Drug Class Dose/Schedule Overall 
Response 
Rate 

Toxicity 

Capecitabine Oral fluoro-
pyrimidine 

1250 mg/m²/d PO for 2 weeks 
with 1 wk off 

30% Rash, hand-foot syndrome, 
diarrhoea, mucositis 

Docetaxel Antimicrotubule 75-100 mg/m² IV q3wk 
or 
40 mg/m²/wk X IV for 6 wk with 2 
wk off 

30-68% Myelosuppression, alopecia, 
skin reaction, mucositis, 
and fluid retention 

Doxorubicin Anthracycline 
(antitumor 
antibiotic) 

45-60 mg/m² IV q3wk 
or 
20 mg/m² IV qwk (not to 
exceed a cumulative dose 
of 450-500 mg/m²) 

35-50% Myelosuppression, nausea/ 
vomiting, mucositis, diarrhoea 
cardiotoxicity, alopecia 

Doxil 
(liposomal 
encapsulated 
doxorubicin) 

Anthracycline 20 mg/m² IV q2wk 
or 
35-40 mg/m² IV q4wk 

 Less cardiotoxicity, neutropenia, 
alopecia, stomatitis, hand-foot 
syndrome 

Epirubicin Anthracycline 90 mg/m² IV q3wk (not 
to exceed cumulative dose 
of 900 mg/m²) 

35-50% Myelosuppression, mucositis, 
nausea, vomiting, cardiotoxicity 

Gemcitabine Antimetabolite 725 mg/m²/wk IV for 3 wk 
then 1 wk off 
or 
1 g/m²/wk 
IV X 2 then 1 wk off 

 Myelosuppression, nausea/ 
vomiting, flulike syndrome, 
elevated LFTs 

Nab-paclitaxel Antimicrotubule 80-100 mg/m²/wk IV X 3 then 1 
wk off 
or 

58-62% 
 
33% 

Less neuropathy, and allergic 
reaction 



   

260 mg/m² IV q3wk 

Paclitaxel Antimicrotubule 80 mg/m²/wk IV 
or 
175 mg/m² IV over 3 hours q3wk 

25-50% Myelosuppression, alopecia, 
neuropathy, allergic reaction 

Trastuzumab Monoclonal 
antibody 

4 mg/kg loading dose, then 2 
mg/kg weekly or 
8 mg/kg 
loading dose, then 6 mg/kg 
q3wk 

10-15% Fever, allergic reaction, 
cardiotoxicity/CHF 

Vinorelbine Vinca alkaloid 20 mg/m²/wk IV 35-45% Myelosuppression, nausea/ 
vomiting, constipation, fatigue, 
stomatitis, anorexia 

Adapted from: Dipiro J et al. Pharmacotherapy: A Pathophysiologial Approach. 6
th

 Edition. Chapter 22.
12

 and Swart 
Rachel, Breast Cancer. Emedicine Specialties. 

 
 
 
Table 8. Combination Regimens for Metastatic Breast Cancer 

Chemotherapy Dose and Schedule Cycle 

XT 36 
Capecitabine 
Docetaxel 

 
1250 mg/m² bid days 1-14 
75 mg/m² day 1 

 
Repeat cycle every 21 days 
May decrease capecitabine dose 
to 850-1000 mg/m² to reduce 
toxicity risk 

XP37 
Capecitabine 
Paclitaxel 

 
825 mg/m² bid days 1-14 
175 mg/m² day 1 

 
Repeat cycle every 21 days 

XN 38 
Capecitabine 
Navelbine 

 
1000 mg/m² bid days 1-14 
25 mg/m² days 1 and 8 

 
Repeat cycle every 21 days 

Gemcitabine 39 
Paclitaxe 

1250 mg/m² days 1 and 8 
175 mg/m² day 1 

Repeat cycle every 21 days 

Carboplatin 40 
Paclitaxel 

AUC of 6 day 1 
200 mg/m² day 1 

Repeat cycle every 21 days 

Carboplatin41 
Docetaxel 

AUC of 6 day 1 
75 mg/m² day 1 

Repeat cycle every 21 days 

Paclitaxel 42 
Bevacizumab 

90 mg/m² day 1, 8, and 15 
10 mg/kg day 1 and 15 

Repeat cycle every 28 days 

HER2 Positive Metastatic Breast Cancer Regimens 43,44,45,46 

Trastuzumab 
 
Paclitaxel 

4 mg/kg loading dose then 
2 mg/kg weekly 
80 mg/m² IV weekly 

 

Trastuzumab 
 
Docetaxel 

8 mg/kg loading dose then 
6 mg/kg day 1 
100 mg/m² IV day 1 

Repeat cycle every 21 days 

Trastuzumab 
 

4 mg/kg loading dose then 
2 mg/kg weekly 
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Vinorelbine 25 mg/m² day 1 weekly 

Lapatinib 
Capecitabine 

1250 mg PO daily 
2000 mg/m² daily days 1-14 

Repeat cycle every 21 days 

Paclitaxel 
Lapatinib 

175 mg/m2  
1500 mg/d 

Repeat cycle every 3 weeks 

Adapted from: Dipiro J et al. Pharmacotherapy: A Pathophysiologial Approach. 6
th

 Edition. Chapter 22.
24

 and Swart 
Rachel, Breast Cancer. Emedicine Specialties. 

 

The initial choice of chemotherapy is highly influenced by the patient's personal history of prior 
drug exposure. For example, if doxorubicin (Adriamycin) was a component of prior adjuvant 
therapy, the tumour cells have a higher risk of developing resistance, and there is a relationship 
of cumulative total dose over a lifetime to the risk of potentially fatal cardiomyopathy as a 
result of this drug. 
 
It is important to realize that if a year or more has elapsed since completion of adjuvant 
therapy, a patient's tumour is likely to respond to a previously given drug or combination as 
though that drug or combination had never been given. Most patients have been exposed to 
both an anthracycline (i.e., doxorubicin) and a taxane (docetaxel or paclitaxel) in the adjuvant 
setting. Treatment of breast cancer with a taxane in the metastatic setting after treatment in 
the adjuvant setting may be difficult because of residual toxicity. Although taxanes are not 
cardiotoxic, they can produce lingering neuropathy (especially paclitaxel) or problems with 
oedema (docetaxel especially), which makes further administration problematic. Substitution of 
one taxane for the other is possible, depending on the nature of the chronic toxicity. If the 
tumour has recurred quickly after administration of adjuvant chemotherapy containing a 
taxane, then changing the schedule of administration can be effective.3 

Treatment of HER2+ Metastatic Breast Cancer 

 

In the metastatic setting, a pivotal phase III trial compared first line chemotherapy 
(doxorubicin/epirubicin and cyclophosphamide or paclitaxel) plus trastuzumab versus 
chemotherapy alone in HER2+ patients. Trastuzumab plus chemotherapy was associated with a 
significant improvement in time to disease progression (7.4 months vs. 4.6 months), RR (50% 
vs. 32%), and 1-year survival (25.1 months vs. 20.3 months) compared to chemotherapy alone. 
Additionally, there is evidence suggesting that "up front" use of trastuzumab with 
chemotherapy, in women with advanced HER2+ breast cancer, prolongs life compared to 
sequential administration, with trastuzumab reserved for the time of disease progression on an 
initial chemotherapy regimen. Based on these results, the US Food and Drug Administration 
approved trastuzumab for first line therapy in HER2+ metastatatic breast cancer. However, the 
question of optimal duration of trastuzumab therapy remains unresolved. 

Another agent used in the treatment of HER2+ metastatic breast cancer is lapatinib. Lapatinib, a 
tyrosine kinase inhibitor (TKI), was approved in 2007 for the treatment of metastatic breast 
cancer in HER2+ patients after progression on trastuzumab. This small molecule is known to 
block multiple epithelial growth factor receptors, EGFR (HER-1) and HER2, and is generally well 



   

tolerated with diarrhoea, skin rash, fatigue and nausea as the main toxicities. An analysis of 
cardiac toxicity found that 1.7% of patients exposed to lapatinib experienced a decline in LVEF 
with 0.2% being symptomatic, lower than the comparable incidence observed with 
trastuzumab.  

Antiangiogenic Therapy in Breast Cancer 
 
Angiogenesis is recognized as a key process in the progression and metastasis of breast cancer. 
Bevacizumab (Avastin) is a humanized mAb directed against VEGF, which exerts an independent 
effect on the process of new blood vessel formation in tumours (angiogenesis). Bevacizumab is 
approved for first-line therapy of HER2- metastatic breast cancer patients.   

Adjunctive Bisphosphonate Therapy in Metastatic Breast Cancer 

Adjuvant bisphosphonate therapies lessen the damage to bone from metastatic disease. 
Bisphosphonates act by inhibiting osteoclast function and thereby reducing the resorption of 
bone, critical to progression of disease within the cortex. Controlled trials have shown that 
administration of a bisphosphonate is associated with a delay in the development of new 
skeletal related events, thus reducing or delaying the need for palliative radiation, orthopaedic 
surgery to address pathologic fractures, and use of narcotic analgesics.3,24 

In the setting of metastatic disease, bisphosphonates have little or no survival effect. However, 
IV bisphosphonates do appear to provide a continuous effect on bone for the duration of their 
use, and for this reason, monthly administration continues for an indefinite period in breast 
cancer patients with bone metastasis. 3,24 

A recent study examined the potential role of bisphosphonates in cancer treatment-induced 
bone loss and found that aromatase inhibitors or androgen deprivation can be risk factors for 
osteopenia, osteoporosis, and bone fracture, and that this can be mitigated with appropriate 
bisphosphonate therapy. 

 

Follow-up Guidelines 

There is no consensus among oncologists as to the appropriate and optimal follow-up for long-
term breast cancer survivors. The majority of relapses, both local and distant, occur within the 
first 3 years, especially in higher risk and oestrogen receptor-negative patients. The National 
Comprehensive Cancer Network (NCCN) recommends the following guidelines for breast cancer 
patients in the adjuvant setting. 

 

Table 9. Follow-up Recommendations for Breast Cancer Survivors per NCCN* Guidelines 

Intervention† Year 1 Year 2 Year 3-5 Year 6+ 

History and q3-4mo q4mo q6mo Annually 



   

physical 
examination 

Mammography Annually (or 6 mo 
after 
post-

BCS‡ irradiation) 

Annually Annually Annually 

CXR NR§ NR NR NR 

Pelvic 
examination|| 

Annually Annually Annually Annually 

Bone density¶ q1-2y   
 

 

*National Comprehensive Cancer Network 
†
 Bone scan, blood counts, liver function tests, and tumour markers are not routinely recommended and should be performed if 

clinically indicated. 
‡
 Breast-conserving surgery 

§
 Not recommended 

||
 For patients with an intact uterus on tamoxifen 

¶
 For patients at risk for osteoporosis 

 

Note well, the follow-up guidelines focus on parameters that are relevant to the management 
of the cancer. Oncologists rely on the expertise of other health care providers to manage and 
monitor the complications that may arise from the use of chemo-therapeutic agents. 

 

¢ƘŜ tƘŀǊƳŀŎƛǎǘΩǎ ǊƻƭŜ ƛƴ .ǊŜŀǎǘ /ŀƴŎŜǊ ¢ǊŜŀǘƳŜƴǘ  

In general, cancer patients and pharmacists interact less often when compared to the 
pharmacist interactions and interventions with patients with other chronic disorders. Two of 
the key factors that contribute to a minimized interaction are discussed below.  

 In Jamaica, cancer drugs are often purchased directly from pharmaceutical distributors 
because of cost and unavailability from pharmacies.  

 For many patients,  the medical oncologist is often the primary provider of cancer 

care and offers  an ñall-inclusiveò service. They are in a unique position to coordinate 

delivery of antitumo ur therapies  and play a direct role in the management, medicine 
administration and monitoring of their patients.  

Despite these restrictions, pharmacists still have unique opportunities to play important roles in 
the health care of breast cancer patients. Pharmacists should use every opportunity to offer 
Pharmaceutical Care to these patients. Some strategies include: 

 Coordinating with oncologists in the selection and sourcing of cancer drugs, and the 
monitoring of drug-related adverse events. 

 Coordinating the health care team in the community setting on behalf of the cancer 
patient. For example, as a result of chemotherapy a patient may develop several 



   

complications which requires management by several specialists- a cardiologist, a 
nephrologist, all of whom are initiating therapies. The cardiologist may not know what 
the oncologist or nephrologist is prescribing for the patient. In the community setting, 
the decentralization of health services can lead to poorer communication between 
health care professionals. The pharmacist has the unique role of monitoring the 
therapies because 

o Patients typically fill their prescriptions at one local pharmacy- the pharmacist 
sees all the prescriptions.  

o Pharmacists are easily accessible by the patient 
o The pharmacist has the expertise to monitor for drug-related problems and 

coordinate the health care team to ensure the best outcomes for the patient. 

 Offering patient education about breast cancer, prevention, detection and most 
importantly information about their drug treatment, benefits and awareness of adverse 
effects. 

 Targeting patients on adjuvant hormonal therapies, monitoring the courses of their 
therapy, ensuring compliance. 

 The intervention may be as simple as providing over-the counter remedies for patients 
for better outcomes- example the metastatic patients on morphine for analgesia with 
constipation.  

 Very importantly to continue in the pharmacists’ traditional roles as patient advocates, 
offering valuable health care and emotional support and encouragement if necessary. 

Developing the Pharmaceutical Care Plan47 

Patient care planning involves assessing a health problems and needs, setting 
objectives/therapeutic goals, performing interventions and evaluating results. The 
development of a pharmaceutical care plan (PCP) can be summarized into a five-step process: 

Step 1- Gathering information 

The pharmacist should gather an accurate medical history, including prescription and non-
prescription medication and the reasons they were prescribed or taken.  The pharmacist will 
likely have to obtain some information from the physician(s) e.g. laboratory values, and disease 
severity. It is also important to ask the patient for their list of chief concerns (i.e. problems that 
are currently bothering them) with their condition. 

 

Step 2- Identifying the problem 

The pharmacist should review the objective and subjective (those that the patient describes) 
findings, drug monographs to identify the drug-related problems. The list below outlines 
common drug-related problem categories.48 



   

 Medication with no medical indication 

 Patient has medical conditions for which there is no medication prescribed 

 Medication prescribed inappropriately for a particular medical condition 

 Immunization regimen is incomplete 

 Current medication therapy regimen contains something inappropriate (dose, dosage form, 
duration, schedule, route of administration, method of administration) 

 There is therapeutic duplication 

 Medication to which the patient is allergic has been prescribed 

 There are adverse drug or device-related events or potential for such events 

 There are clinically significant drug-drug, drug-disease, drug-nutrient, or drug-laboratory test 
interactions or potential for such interactions 

 Medical therapy has been interfered with by social, recreational, non-prescription, or non-
traditional drug use by the patient or others 

 Patient not receiving full benefit of prescribed medication therapy 

 There are problems arising from the financial impact of medication therapy on the patient 

 Patient lacks understanding of medication therapy 

 Patient not adhering to medication regimen 

Step 3- Assessing the problems 

The pharmacist analyzes the information and draws conclusions in preparation for developing 
the individual patient’s PCP. One key process is prioritizing the problems in order of 
importance, so that most serious, even life threatening problems are dealt with first. 

Step 4- Developing the PCP 

The pharmacist establishes the therapeutic goals and indicates the recommended course of 
action to meet each goal. Each goal should have defined measurable outcomes. 

Step 5- Evaluating the achievement of Outcomes 

The outcomes must be meaningful, measurable and manageable. The outcomes should be 
specific and have a defined follow-up period(s).  

Documentation is a key step in PCP; it not only serves as a guide during the implementation of 
PCP but also as a record of the pharmacist’s intervention and contribution to the achievement 
of the desired outcomes in the patient. 

ASSESSMENT- Multiple Choice Quiz 

 

1. All the following are true about Breast Cancer, except... 

A. Breast cancer is the leading cancer of women  
B. Breast cancer was the second most common cancer type in 2004 
C. Breast cancer only affects females. 



   

D. There are four discrete breast tumour subtypes. 
E. All are true. 
 

2. Select the modifiable risk factor for Breast cancer. 

A. Alcohol use.   
B. Overweight and obesity. 
C. BRCA1/BRCA2 mutation  
D. A and B only 
E. All of the above. 
 

3. Which Hormonal therapy is approved in Jamaica for the prevention of Breast Cancer?  

A. Exesmastine   
B. Tamoxifen  
C. Letrozole  
D. Anastrazole  
E. All of the above 
 
4. True or False. Breast self-examination has been proven to improve clinical outcomes in Breast cancer 

patients. _______________ 

 
5. The components of early detection include...   

A. Early diagnosis   
B. Mammography screening  
C. Breast self-examination 
D. A and B only  
E. All of the above 
 
6. True or False. Breast cancer is often first detected as an abnormality on a mammogram before it is 
felt by the patient or health care provider. ___________________ 
 
 
7. The mainstay of therapy in early stage breast cancer is?  

A. Chemotherapy 
B. Hormonal Therapy 
C. Surgery 
D. Radiation 
E. All of the above 
 

8. Adjuvant treatment of breast cancer is aimed at.... 



   

A. Treating micro-metastatic disease  
B. Reducing the risk of future recurrence 
C. Reducing breast cancer-related morbidity and mortality  
D. B and C only 
E. All of the above 
 
9. True or False. Hormonal Therapy plays a major role in oestrogen positive early stage breast 

cancer.________  

10. Which of the following drugs could potentially affect Tamoxifen’s therapeutic effect? 

A. Fluoxetine   
B. Paroxetine 
C. Risperidone 
D. A and B only 
E. All of the above 
 
11. True or False. Statins and bisphosphonates may be combined with aromatase inhibitors to avoid 

osteoporosis, osteopenia and risk of bone fracture. 

12. The most common side effect of hormonal therapy in breast cancer patients is? 

A. Menopausal symptoms (hot flashes, diaphoresis) 
B. Headaches 
C. Mood changes 
D. DVT 
E. All of the above 
 

13. The following statements about inflammatory breast cancer are true, except.... 

A. Most women with IBC receive a combination of at least two different drugs 
B. This type of breast cancer has a very poor prognosis and is very common.  
C. Breast radiation is used in most cases, whether or not surgery is done, to further slow the disease. 
D. Usual presentation is redness, warmth and swelling of the affected breast. 
E. Anthracyclines (doxorubicin or epirubicin) and taxanes (paclitaxel or docetaxel) are the most effective 
chemotherapy drugs for IBC. 
 

14. The following statements about Metastatic breast cancer are true, except.... 

A. 5-10% of breast cancer patients have metastatic disease at presentation 
B. Systemic treatment is the mainstay of treatment.  
C. Hormone therapy and chemotherapy are the two main interventions. 
D. Only combination chemotherapy is utilized.  



   

E. The initial choice of chemotherapy is highly influenced by the patient's personal history of prior drug 
exposure 
 

15. Rash, hand-foot syndrome, diarrhoea and mucositis are the common adverse events of?   

A. Epirubicin 
B. Capecitabine 
C. Gemcitabine. 
D. Docetaxel 
E. None of the above 
 

16. The following chemotherapeutic agents are used in HER+ metastatic breast cancer.. 

A. Bevacizumab 
B. Lapatinib 
C. Trastuzumab 
D. B and C 
E. All of the above 
 

17. The following statements about bisphosphonates in Breast cancer therapy are true, 

except.... 

A. Adjuvant bisphosphonate therapies lessen the damage to bone from metastatic disease. 
B. Bisphophonates reduce or delay the need for palliative radiation, orthopaedic surgery to address 
pathologic fractures, and use of narcotic analgesics 
C. Bisphosphoantes prolong survival in metastatic disease. 
D. Bisphosphonate therapy mitigates the risk of osteopenia, osteoporosis, and bone fracture from 
aromatase inhibitor use. 
E. All are true 
 
18. True or False. The majority of relapses, both local and distant, occur within the first 5 
 years, especially in higher risk and oestrogen receptor-negative patients. ________________ 
 

19.  The Pharmaceutical care services of the pharmacist should include: 

A. Coordinating with the health care team. 
B. Providing disease/ drug education. 
C. Monitoring drug related problems 
D. Patient advocacy  
E. All of the above 
 



   

20. Pharmacists are in the unique position to coordinate the health care team in the community 

setting because: 

A.  In the community setting- the decentralization of health services can lead to poorer communication 
between health care professionals. Patients may have many doctors but usually only have 1 
pharmacy/pharmacist.  
B. Pharmacists are easily accessible by the patient 

C. The pharmacist has the expertise to monitor for drug-related problems and coordinate the health 
care team to ensure the best outcomes for the patient. 

D. A and B only 
E. All of the above 
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