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Tum or Markers

Tum or m arkers are m olecules that  can often be detected in higher than norm al am ounts in the 
blood, ur ine or body t issues of som e pat ients with certain types of cancer. Tum or m arkers are 
produced either by the tum or itself or by the body in response to the presence of cancer or certain 
benign (noncancerous)  condit ions. Measurem ents of tum or m arker levels can be useful when 
used along with X- rays or other tests in the detect ion and diagnosis of disease and m onitor ing of 
t reatm ent . They can also help predict  the stage of the disease, since the higher the tum or m arker 
level, the greater the likelihood that  the disease is aggressive or has m etastasized (spread) . 
However, m easurem ents of tum or m arker levels alone are not  sufficient  to diagnose cancer. 
With a few except ions tum or m akers are not  widely used to screen or diagnose disease because 
noncancerous condit ions can som et im es produce a posit ive result .

Som e tum or m arker levels are m easured on the surgical specim en before t reatm ent  to help 
physicians plan appropriate therapy. An exam ple would be the tum or m arker HER2 or est rogen 
receptor (ER) , progesterone receptors (PR)  or a genom ic profile of a tum or like Oncotype DX® .  
Knowing the levels of these character ist ics help determ ine t reatm ent  opt ions. 

Tum or m arker levels m ay also be m easured during t reatm ent  to m onitor a pat ient ’s response to 
the t reatm ent . A decrease or return to norm al levels of a tum or m arker m ay indicate that  the 
cancer has responded favorably to therapy. I f the tum or m arker level r ises, it  m ay indicate that  the 
cancer is growing. Finally, m easurem ents of tum or marker levels m ay be used after t reatm ent  is 
com plete as a part  of follow-up care to check for recurrence. Tum or m arkers after t reatm ent  will be 
considered along with the pat ient ’s history, physical exam  and other lab tests by the physician to 
determ ine further t reatm ent . 

Studies on I n it ia l Cancer  Specim en

Est rogen ( ER)  and Progesterone ( PR)  Receptors
Est rogen and progesterone receptors are recom m ended to be m easured on every newly 
diagnosed breast  cancer pat ient . I t  is also recom m ended that  test ing of levels be perform ed on 
m etastat ic lesions if biopsy is possible and the results would influence t reatm ent  planning. I n both 
prem enopausal and postm enopausal pat ients, ER/ PR horm one receptor status is used to ident ify 
pat ients m ost  likely to benefit  from  horm onal types of cancer therapy. Horm onal therapies include:

 Ŷ Tam oxifen (Nolvadex®, Soltamox®)
 Ŷ Arom atase I nhibitors (AI s) , which include anast raozole (Arim idex®) , let rozole (Fem ara®)  and 

exem estane (Arom asin®)
 Ŷ Fulvest rant  (Faslodex®)

Est rogen and progesterone receptors are relat ively weak predictors of disease- free survival and are 
not  recom m ended to be used alone to assign pat ients to prognost ic groupings. 
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HER2 / neu Gene
HER2/ neu gene is another tum or m arker that  m ay be increased in som e tum ors. Am plificat ion 
or over-expression is the determ ining factor for the use of the drugs Hercept in or Tykerb®  as 
recom m ended chem otherapy drugs. Horm onal therapies designed to block HER2 include:

 Ŷ Trastuzum ab (Hercept in®)
 Ŷ Pertuzum ab (Perjeta®)
 Ŷ Lapat inib (Tykerb®)
 Ŷ Nerat inib (Nerlynx®)
 Ŷ Ado- t rastuzum ab em tansine or T-DM1 (Kadcyla®)

Ki- 6 7  Tum or Marker  
Ki-67 is a cancer ant igen that  is found in growing and dividing cells. I t  is absent  in the rest ing 
phase of cell growth when no cell division is occurr ing. Rate of cell growth m ay be determ ined by 
the test ing for Ki-67. This test  is done on a sam ple of tum or t issue and reports how rapidly the 
tum or is growing which determ ines aggressiveness.

Urok inase Plasm inogen Act ivator  ( uPA) ; Plasm inogen Act ivator  I nhibitor  ( PAI - 1 )
Higher than norm al levels of these tum or m arkers in the cancer t issue m ay m ean that  the cancer 
is m ore aggressive ( faster growing) . These tum or m arkers m ay be used to guide the use of 
chem otherapy after surgery for pat ients with node-negat ive breast  cancer (no cancer found in the 
lym ph nodes) .

Genom ic Test ing 
Genom ics is the study of how an individual’s genes behave in their  cancer cells. Genom ic tests 
study genes to help determ ine what  is causing the cancer to grow. The inform at ion derived from  a 
genom ic test  can help physicians determ ine t reatm ent  opt ions.

 Ŷ Oncotype DX ®  has two genom ic tests, one for DCI S and one for invasive breast  cancer.  
 Ɣ I n Situ ( DCI S) :  The in situ (DCI S)  study is for ER-posit ive lum pectomy pat ients. The test  

studies 12 genes associated with aggressiveness and returns a score that  predicts 10-year 
r isk of local recurrence or invasive breast  cancer. A low Recurrence Score for Stage 0 ( in 
situ cancer)  m ay allow a pat ient  to avoid radiat ion therapy.

 Ɣ I nvasive Breast  Cancer : The invasive breast  cancer study m easures 21 genes known 
to be associated with aggressive breast  cancer. The test  is approved for pat ients with 
invasive breast  cancer who are ER posit ive, HER2 negat ive, diagnosed in stages I - I I I a, 
and have 1 – 3 posit ive nodes. The test  returns a Recurrence Score on a scale from  0 – 
100. Low scores indicate that  chem otherapy will not  likely be of benefit .

 Ŷ Breast  Cancer  I ndex ( BCI )  is a genom ic study for est rogen posit ive wom en who have 
taken an endocrine m edicat ion for 4 – 5 years. The study determ ines if the pat ient  m ay 
benefit  by cont inuing to take endocrine therapy for an addit ional five years. The study is 
perform ed on the or iginal pathology slides and reports whether the pat ient  has a low to high 
r isk of breast  cancer recurrence. Low r isk pat ients are unlikely to benefit  from  addit ional 
therapy and can confident ly stop endocrine therapy after five years. High r isk wom en will 
benefit  from  cont inuing to take endocrine therapy.

 Ŷ Mam m aPrint ®  is a genom ic study offered to wom en under the age of 61 with ER-posit ive 
or ER-negat ive carcinom as with negat ive lym ph nodes. An analysis of 70 different  gene RNA 
profiles help ident ify wom en with a higher r isk of recurrence. This analysis helps a physician 
m ake t reatm ent  decisions.

 Ŷ Other  Genom ic Test ing Labs  m ay include:  Prosigna®,  EnoPredict ®,  Mam m ost rat ® and 
I HC4®.



©  2021 page 3 of 3   |    0809

0 8 0 9  Breast  Cancer  Character ist ics: Tum or Markers

Last  Reviewed:  07/ 2020    |    Last  Modified:  07/ 2020

Proteom ic Studies
Another newer approach is called proteom ics which studies the pat tern of all the proteins in the 
blood instead of looking at  an individual protein. This new test ing m ethod allows physicians to 
study the proteins in the body looking for increases in the proteins associated with cancer. This test  
is also used to help determ ine aggressiveness of disease. 

Blood Markers After  Treatm ent
After t reatm ent  tum or blood m arkers m ay be used along with a pat ient ’s history and physical exam  
to m onitor response to t reatm ent . 

CEA ( Carcinoem bryonic Ant igen)
CEA belongs to a fam ily of cell-surface glyco-proteins with increased expression found in a num ber 
of cancers, including breast  cancer. CEA is not  recom m ended alone for screening, diagnosis, 
staging or rout ine surveillance of breast  cancer pat ients following prim ary therapy. However in the 
absence of other readily m easurable disease tests, an increasing CEA level m ay suggest  t reatm ent  
failure. 

CA 1 5 - 3  and CA 2 7 .2 9
CA 15-3 and CA 27.29 are tum or m arkers that  m ay be used to help healthcare professionals m ake 
decisions regarding therapy for m etastat ic breast  cancer. Baseline levels of the tum or m arkers are 
taken before t reatm ent  and m onitored. Early increases m ay occur when t reatm ent  begins because 
dying cells m ay spill their  contents into the bloodst ream . However, r ising levels after six weeks m ay 
indicate that  t reatm ent  is insufficient  and m ay be used as a guide for t reatm ent  adjustm ent .

There are num erous tests for other m arkers that  m ay be perform ed on a tum or. Ask your physician 
which tum or m arkers will be ordered to evaluate your tum or and follow-up care. 
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