
A462 | Journal of the Endocrine Society | doi: 10.1210/jendso/bvaa046

A462JESOCI, Volume 4, Abstract Supplement, 2020

nature of early-onset PA has prevented a detailed study 
of the histologic characteristics and aldosterone-driver so-
matic mutations in adrenal tumors from these patients.
Objective: To determine histologic and somatic mutation 
profile in early-onset APA.
Methods: Fifty-five formalin-fixed paraffin-embedded 
(FFPE) adrenals from patients at the age of 35 years old or 
younger who underwent adrenalectomy at the participating 
centers were studied (45 women, 9 men, and 1 unknown 
sex). CYP11B2 immunohistochemistry (IHC)-guided 
tumor capturing was used to selectively obtain DNA from 
APA. Mutation status was determined either by Sanger 
sequencing or targeted next-generation sequencing.
Results: CYP11B2 IHC identified APAs in all adrenal 
specimens. Solitary APAs were found in 53 adrenals. 
One adrenal had multiple APAs and one had a dominant 
CYP11B2-negative tumor and a smaller APA. In total, DNA 
from 57 APAs were sequenced. Two APAs were excluded 
from the analysis due to low sample quality. In 52 of the 
55 APAs, somatic mutations were identified in one of the 
aldosterone-driver genes or CTNNB1 gene, encoding 
β-catenin. The most common genetic alteration was seen 
in KCNJ5 (37/55, 67%), followed by CACNA1D (7/55, 13%), 
ATP1A1 (3/55, 5%), CTNNB1 (3/55, 5%), and ATP2B3 (2/55, 
4%). No sex difference in the prevalence of KCNJ5 muta-
tion was observed in this age group.
Conclusion: The majority of adrenals from early-onset PA 
patients had a solitary APA. Regardless of sex, the most 
common genetic cause of early-onset APA was somatic 
mutations in KCNJ5.
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Silent corticotroph adenomas (SCAs) are tumors of the 
TPIT anterior pituitary cell lineage that do not lead to bio-
chemical or clinical Cushings syndrome. Thus, they present 
as clinically nonfunctioning pituitary adenomas (CNFPAs) 
and are only diagnosed pathologically. Since they are often 
aggressive tumors, identification of a peripheral blood 
marker of SCA activity would be useful for diagnosis and 
monitoring. Some data suggest that aberrant processing of 
POMC, the precursor of ACTH, underlies the lack of ele-
vated biologically active ACTH and thus cortisol excess in 
SCAs. We hypothesized that these tumors could secrete 
POMC, resulting in elevated plasma levels of POMC in 
patients with SCAs. Therefore, we investigated plasma 

POMC levels as a potential marker of this tumor type 
and correlated with tumor ACTH immunoreactivity (IR), 
which may be detecting unprocessed POMC. We studied 
267 patients (134M, 133F, age 56.3±13.6yr) with CNFPAs 
(Cushings excluded) prior to surgery and at enrollment in a 
prospective, observational study. We also studied 9 patients 
with known SCAs with residual macroadenomas after sur-
gery. Peripheral blood was sampled for POMC, ACTH and 
cortisol levels. POMC was measured by in-house two-site 
ELISA (detects POMC and 22kD pro-ACTH) and ACTH 
and cortisol by Immulite(Siemens). POMC levels were 
compared to the 95%CI of the mean of 70 healthy subjects 
and considered elevated if ≥ the 97.5 percentile of 39 fmol/
mL. Of the CNFPA cohort, 12/267 had elevated POMC levels 
(range 39-166 fmol/mL) and 4 of the 12 had elevated ACTH 
levels (> 50 pg/ml)(range 53.6-76 pg/ml). Of the 12 with ele-
vated POMC, 9 underwent surgery and 6 of them had posi-
tive ACTH IR in their tumors. An additional 13 patients in 
the CNFPA cohort had weak ACTH IR tumors, but POMC 
<39  fmol/mL and normal ACTH. POMC levels were ele-
vated in all 9 known SCA patients (range 40-996 fmol/mL), 
being highest in those with the most aggressive tumors. 
ACTH levels were elevated in 6 of them (range 50.6-397 
pg/ml). POMC levels were lowered with surgery in 4 of 
4 SCA patients followed longitudinally. Two SCAs were 
treated with monthly pasireotide LAR (40 mg escalated to 
60 mg) for 8 months. Plasma POMC levels fell from 104 to 
21 fmol/mL in 1 patient, but did not change in the 2nd, 124 
to 112  fmol/mL. Both patients had no change in the size 
of their macroadenomas during treatment. In summary, 
patients with elevated plasma POMC levels were correctly 
identified as SCAs in most surgically treated patients and 
POMC levels were lowered by tumor removal in all who 
were tested longitudinally. Although POMC levels were not 
elevated in some other patients with weakly positive ACTH 
IR tumors, further characterization of these tumors by lin-
eage specific transcription factors is underway to confirm 
them to be of corticotroph cell origin. These data suggest 
that plasma POMC measurements may have clinical utility 
in the evaluation of SCAs and this warrants further study.
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Most reports of cortisol half-life in the literature report a 
range of 90-130 min, which results are based on descriptive 
model that assumes mono-exponential decay of a single, 
total cortisol compartment. Free cortisol half-life has been 
similarly assessed using a descriptive single compartment 
model (1). However, the descriptive model is not physiologic 


