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Pituitary adenomas produce clinical effects and are subtyped based on the pituitary peptide 

hormone that the tumor cell produce.  Accurate subtyping of these tumors is essential for 

prescribing therapy and assessing prognosis. Immunohistochemistry (IHC) has been the primary 

work horse for this purpose. The approach to IHC analysis always includes a large battery of 

stains for all of the following pituitary hormones: follicle stimulating hormone (FSH), luteinizing 

hormone (LH), thyroid stimulating hormone (TSH), prolactin (PRL), growth hormone (GH) and 

adrenocorticotropic hormone (ACTH). The resulting immunophenotype is correlated with 

patient’s symptoms and serum hormone levels to infer the adenoma subtype. This IHC-based 

analysis consumes large amounts of biopsy specimen and often falls short of material when 

analyzing small adenomas obtained from transphenoidal resections. In addition, consistent 

review of IHC stains is difficult due to both inter- and intra-institutional variability in the stain 

quality. Finally, a comprehensive pituitary IHC battery is expensive and maintaining an adequate 

supply of high-quality stains can be difficult at a time when commercial availability of IHC-

compatible antibodies for pituitary hormones is declining. 

We developed a novel shotgun proteomics assay for subtyping pituitary adenomas from 

formalin-fixed paraffin-embedded (FFPE) specimens. Two 6µm thick serial sections were cut 

from the paraffin block. One section was stained with H&E or reticulin to identify the adenoma 

areas and the second section was prepared for laser microdissection (LMD). The detected 

adenoma areas were automatically transferred on to the second section using image analysis 

software. Three independent dissections of 100,000µm2 were performed and proteins present in 

the FFPE fragments of each dissection were extracted and digested using trypsin. Resulting 



peptides were separated on an Eskigent liquid chromatography system and analyzed using a 

QExactive mass spectrometer (LC-MS/MS). MS/MS were identified using a previously 

described informatics workflow1.  

We analyzed a cohort of 35 cases of different subtypes: 8 gonadotrophs, 8 null cell types, 8 

corticotrophs, 6 prolactinomas and 5 somatotrophs. Figure 1 shows the hormone identification 

profile (HIP) of each of these subtypes. The hormone profile of each case was correlated with the 

patient’s clinical record, serum hormonal levels and electron microscopy (EM). 100% of the 

cases were in agreement with the clinical picture. We also correlated the HIP profile with IHC 

battery and found 89% agreement rate. The exceptions were gonadotrophs that had no clinical 

symptoms of FSH or LH elevation and did not have serum elevations of FSH or LH. This assay 

is being validated for implementation in a CAP/CLIA compliant clinical laboratory for routine 

use.  



Figure 1: Detection of Pituitary Hormones Unambiguously Classifies the Adenoma. Three cases each of corticotroph, 

gonadotroph, null cell type, prolactinoma and somatotroph adenomas were selected. Adenoma areas were microdissected and 

subjected to proteomics analysis. Basic pituitary hormones were highlighted with blue stars. Various secretogranins were highlighted 

with yellow stars. Pituitary hormones detected in each adenoma were specific to its subtype. Numbers in the green boxes are MS/MS 

spectral counts. 
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