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CTCs (circulating tumor cells)-
Cells that have spread from the tumor 
tissue into the bloodstream. They are relatively 
uncommon in non-malignant conditions, 
as most PitNET are. 

Novel tumor markers

DNA methylation- 
PitNETs release tumor-related information 
in the blood that allows the identification 
of clinically relevant methylation signatures 
specific to patients with PitNETs. 
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Circulating tumor DNA (ctDNA)-
Fragmented DNA released into 
the bloodstream by deceased tumor cells that 
retains all of its original genetic and 
epigenetic properties. 

Microarray-Based Approach- 
Microarray technologies evaluate the simultaneous 
expression of thousands of genes and it can provide 
a genome-wide view of gene expression in cancer. 
   

Micro-RNAs (miRNAs)-
Short, non-coding RNAs, which intercept mRNA
transcripts and thus can disrupt protein translation.
They are circulating in the plasma after leaking from
PitNET and can be used in a liquid biopsy format.   

Proliferative Marker Ki-67-
Antigen KI-67 is a nuclear protein that is associated with cellular proliferation. 
Ki-67 values greater than 3% predict more aggressive tumor behavior.

Apoptosis - 
or programmed cell death, 
is characterized by a rapid sequence 
of events aimed at destruction of damaged cells. 
The majority of apoptotic activity was seen in 
corticotrope adenomas, where apoptosis is often 
repressed in neoplasms to promote tumor growth.repressed in neoplasms to promote tumor growth.
p53- 
p53 mutation has not been documented in PitNETs, 
p53 immunoreactivity has been found 
to correlate with tumor invasiveness. 
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Pituitary neuroendocrine tumors (PitNETs) are common, 
generally benign tumors with complex clinical manifestations 
related to hormone hypersecretion and/or growing sellar tumor mass. 
Only a particular group of selected biomarkers show promises in 
differentiating pituitary tumors, therefore, the most common and 
promising biomarkers and terms were analyzed, proposing the need 
for uniform design, application of methods and standardized criteria for uniform design, application of methods and standardized criteria 
for correcting the interpretation of results.

It remains necessary to understand how potential drivers in PitNETs 
and altered gene expression promote tumorigenesis,and find ways to 
target these mechanisms using novel therapies and use them for design
 of specific and sensitive diagnostic procedures. Altogether with 
approprite technological advancements, this approach could provide 
robust diagnostic markers and treatment management strategies 
for patients with PitNEfor patients with PitNETs.
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