
Lecture 18: Treating Breast Cancer





Mammography



Mammography Conflicting Recomendations



Digital Infrared Thermal Imaging - Thermography

qNot widely used, but could 
be more effective than 
mammography

qMeasures temperature 
increase due to increased 
blood flow and metabolism 
at site of tumor.

qUses a heat sensitive 
camera, which works much 
like a night vision camera to 
record thermal changes in 
the breast tissue.

qUNPROVEN ACCURACY







Breast Cancer Treatment Options
qTreatment options 

dependent on stage of 
cancer

qLocal or regional 
tumor: treated with 
surgery, radiation or 
chemotherapy

qSystemic treatments
are directed to the 
whole body or "system” 
for metastasized 
cancers



Radiation Therapy/ Brachytherapy
q Use of high-energy radiation to kill cancer cells and shrink 

tumors 
q External-beam radiation therapy-destroy cells, either directly or 

by interfering with cell reproduction using high-energy X-rays 
q Radioactive material placed in body in the area near cancer 

cells (internal radiation therapy, implant radiation, or 
brachytherapy). 



Sentinel Lymph Node Biopsy

Significantly reduces 
lymphedema (swelling)
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What Percentage of Breast Cancers have 
Hormone Receptors?

q ~75% of breast 
cancers are 
estrogen-receptor-
positive ("ER-
positive" or "ER+").

q~65% of ER-positive 
breast cancers are 
also progesterone-
receptor-positive 
("PR-positive" or 
"PR+").

qApproximately 25% 
of breast cancer 
patients have tumors 
that are HER2+. 

Multiple immunofluorescence labeling of fixed sections of breast cancer.
A breast cancer positive for estrogen receptor (ER). An area of ductal
carcinoma shows high-resolution four-color immunolabeling after in situ
staining for cytokeratin 8/18 (green), ER (red) and vimentin (yellow). Nuclei
were counterstained with DAPI (blue).



Anti-Estrogens/Selective Estrogen Receptor 
Modulators (SERMs)



Tamoxifen Helps Prevent  Breast Cancer 
q Tamoxifen is a selective 

estrogen receptor modulator,
or SERM 

q 1992 NCI study involving 
~13,000 healthy women at 
high risk for breast cancer 
based on their family or 
medical history.

qHalf were given tamoxifen, 
while  other half were given a 
placebo. 

qAfter 5 years, group receiving 
tamoxifen had a lower rate of 
breast cancer.



How Tamoxifen Works & Who Gets it
q Tamoxifen is the oldest of all the 

SERMs (Selective Estrogen Receptor 
Modulators)

q Prescribed for women with hormone-
receptor-positive breast cancer before 
and after menopause. 

q Reduces the risk of breast cancer for 
women who:

Ø are at high risk of breast cancer but 
have no personal history of the 
disease, or

Ø have non-invasive, hormone-receptor-
positive breast cancer, or DCIS (ductal
carcinoma in situ), or

Ø have hormone-receptor-positive 
invasive breast cancer at any stage

Cell with estrogen receptors 
blocked by tamoxifen and helper 
proteins.

A Estrogen receptor
B Tamoxifen
C Estrogen helper proteins
D Tamoxifen helper proteins
E Nucleus
F DNA genetic material



Side Effects of Tamoxifen



Raloxifene and Breast Cancer Treatment
q Raloxifene is another anti-

estrogen SERM medication. 
qApproved by the FDA in 1997 

for preventing osteoporosis in 
postmenopausal women 

qReduces risk of breast cancer 
without stimulation of uterine cell 
division exhibited by tamoxifen. 

qNCI sponsored STAR (Study of 
Tamoxifen and Raloxifene), was 
begun in 1999 and followed 
more than 20,000 women for a 
period of 5 to 10 years. 



Hormone Receptors Make A Difference
q Estrogen and progesterone receptors, 

allow the tumors to take in the 
hormones

q If a woman's tumor is positive for 
hormone receptors, it improves her 
chance of surviving

q After 5 years, 91% of women with 
hormone receptor +ve tumors are alive, 
compared with 80–81% of women 
whose tumors test -ve

q Tumors that do not contain hormone 
receptors are more likely to be able to 
spread to other parts of the body. 

q There are better treatments to reduce 
recurrence of receptor-positive tumors.





Triple Negative Breast Cancer: TNBC



Immunotherapies  Opdivo Keytruda anti PDL abs





Abraxane chemo drug inhibits mitosis
Taxol natural product

Tecentriq = Atezolizumab anti PD-L1 antibody



Mechanism of Aromatase Inhibitors and 
Tamoxifen in Breast Cancer Treatment 

Aromatase
Inhibitors 
Supersede 
Tamoxifen in 
some Breast 
Cancers 



How Aromatase Inhibitors Like Femara®

(letrozole)





Pinkwashing


