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6 days prior. Past medical history included hypertension, 
type 2 diabetes, hyperlipidemia, traumatic brain injury, 
CSF leak with bacterial meningitis s/p sphenoid repair and 
palsy of the right III,
V and VI cranial nerves. Head CT showed a 1.9 x 2.1 x 
1.5  cm soft tissue-density mass medial to the right cav-
ernous carotid artery extending into the sphenoid sinus. 
There was expansile bony change to the floor and right 
dorsum of the sella. The mass showed mild contrast en-
hancement and abutted the superior orbital fissure. A brain 
MRI was not obtained due to history of a left cochlear im-
plant. He did not have any cushingoid features on exam. 
Neuro-ophthalmology exam revealed, severe sixth cranial 
nerve palsy, bilateral optic disc pallor and a mild right 
superotemporal visual field defect. Pre-operative pituitary 
function tests revealed ACTH 103 pg/ml (7–63), cortisol 14 
ug/dl (6.0–18.4), FSH 2.7 mIU/ml (1.5–12.4), LH 3.8 mIU/
ml (1.7–8.6), prolactin 17.6  ng/ml (4–15.2), total testos-
terone 175 ng/dl (249–836), TSH 1.10 uIU/ml (0.27–4.20), 
free T4 0.67ng/dl (0.8–1.8) and IGF-1 208 ng/ml (69–224). 
He underwent successful endoscopic trans-sphenoidal re-
section of a 4.2 x 2.5 x 0.5 cm mass. Pathology revealed hy-
aline deposits in the cytoplasm and perinuclear cytokeratin 
in more than 50% of the adrenocorticotroph cells consistent 
with Crooke’s cell adenoma. Post-operatively, his right eye 
pain and abduction deficit improved, and diplopia returned 
to baseline. He was placed on a short hydrocortisone taper. 
Due to high risk of recurrence, he received 54Gy in 30 
fractions to the sella. Six and 12-month follow-up head CTs 
revealed stable residual enhancing tissue. Pituitary func-
tion tests done 9  months post-surgery were normal and 
no hormone replacement was needed. He was clinically 
stable 12 months after surgery.
Conclusion: We described a rare case of invasive Crooke’s 
cell pituitary adenoma with visual disturbances that was 
managed with resection and radiotherapy. The patient 
remained free of recurrence 1  year later. However, life-
time surveillance is necessary due to high incidence of 
recurrence.
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SAT-021
Menopausal hormone therapy slows bone turnover and 
reduces the risk of osteoporotic fractures. The objective 
of this post hoc analysis was to evaluate bone turnover 

markers (BTM) in the phase 3 REPLENISH trial, which 
evaluated vasomotor symptoms (VMS) with an oral estra-
diol/progesterone (E2/P4) in postmenopausal women with 
a uterus.
Eligible women for this analysis had ≥50 moderate to se-
vere VMS/week, <5 years since last menstrual period, and 
BTM measurements at baseline, and months 6 and 12. 
Percent changes for 3 BTM (bone specific alkaline phos-
phatase [BSAP], C-terminal telopeptide of type I collagen 
[CTX-1], and N-terminal propeptide of type I procollagen 
[PINP]) assessed by immunoassay methods were evaluated 
from baseline to months 6 and 12 for the 1/100, 0.5/100 and 
placebo groups.
A total of 157 women (40–61  years, 69% White) were 
analyzed (56 for each 1/100 and 0.5/100; 45 for placebo). 
Mean baseline values ranged from 14.0–14.3 U/L for BSAP, 
0.34–0.39 ng/mL for CTX-1, and 76.9–79.3 ng/mL for PINP. 
Mean differences in percent change from baseline versus 
placebo significantly decreased with both E2/P4 doses for all 
3 BTM at months 6 and 12. Mean differences from placebo 
for E2/P4 at months 6/12 ranged from -8.1% to -17.8% for 
BSAP (all, P≤0.02), -30% to -41% for CTX-1 (all, P≤0.001), 
and -14% to -29% for PINP (all, P≤0.007).
REPLENISH data provide support for a potential skeletal 
benefit of E2/P4 when used for the treatment of moderate 
to severe VMS.
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Micronutrients are involved in nearly all cellular processes, 
inadequacies or deficiencies may accelerate cellular 
aging and increase risk for chronic diseases later in life.1 
Optimizing micronutrient intake may help reduce the risk 
for developing certain age-related conditions/diseases, in-
cluding osteopenia/osteoporosis,2 sarcopenia,3 falls,4 mild 
cognitive impairment,5 immunosenescence,6 impaired 
resilience,7 hypertension,8 cataracts,9 and age-related 
macular degeneration.10 The importance of calcium and 
vitamin D for maintaining bone health has been estab-
lished,2 but these micronutrients may also be involved with 
muscle health and reducing the risk for falls and conse-
quent bone fractures in later life.11 Vitamin D may also be 
involved in stress management and resilience.12 Vitamins 
C, D, and E, zinc, selenium, and other micronutrients are 
necessary for healthy immune system function,13,14 and 
vitamin E is important for cognition,15 immune compe-
tence,16 and eye health.10 Although these micronutrients 
are individually involved with these processes by acting 
as antioxidants, hormonal regulators of gene expression, 
or cofactors in enzymatic reactions, there are also impor-
tant interactions between micronutrients to consider (eg, 
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calcium/vitamin D in musculoskeletal health). Importantly, 
a significant proportion of the aging population does not 
meet the recommended intake of many micronutrients.17 
Clinical trials on the benefits of micronutrient supple-
mentation have not been conclusive, but adequate intake 
should be considered an essential component of comprehen-
sive healthcare for older adults.
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Environmental exposures that occur early in life affect 
breast development and breast cancer (BC) risk in adult-
hood. Puberty is one such developmental ‘window of suscep-
tibility’ when estrogen (E) stimulates breast adipocytes and 
stromal and epithelial cells to proliferate at an exponen-
tial rate, making them vulnerable to carcinogens. Excess 
adiposity during adulthood may increase BC risk through 
obesity-associated inflammation and/or aromatase activity, 
which increases local E levels. While obesity during pu-
berty might be expected to also increase future BC risk, 
epidemiological studies suggest that pediatric obesity may 
actually be protective. The current studies investigated the 
gene expression profile of the normal adolescent breast and 
how early life factors such as obesity may influence these 
profiles.

We performed RNA-seq in 62 histologically-normal breast 
tissue samples from adolescent girls and young women 
(mean age 17.8 yrs) who underwent breast reduction sur-
gery. Twenty-nine patients were normal weight (NW; mean 
BMI 23.2 kg/m2) and 33 were overweight/obese (OB; BMI 
31.7). Comparison of our adolescent dataset with published 
mammary RNAseq datasets from pubertal mice, rats, 
macaques, and adult women (mean age 38 yrs) revealed 
relatively poor (~ 30%) overlap with other species, but 88% 
overlap with adults for the 500 most highly expressed genes 
in each dataset. The small gene set (n=43) common to all 
groups was enriched for extracellular matrix components.
We used DESeq2 to identify differentially-expressed (DE) 
genes in NW vs OB samples. To avoid confounding due 
to differences in the cellular composition of NW and OB 
samples, we first used CIBERSORT to computationally es-
timate the adipocyte fraction of each sample and included 
this estimate as a covariate. We identified 74 up-regulated 
and 73 down-regulated genes in NW vs. OB (padj < 0.05). 
We used Ingenuity Pathway Analysis (IPA) to determine 
whether the DE genes might reflect activation or inhibition 
of upstream transcriptional regulators in OB samples. IPA 
identified the cytokines CSF1 and CSF2 and the chemo-
kine receptor CCR2 as the most highly activated upstream 
regulators, suggesting a signature of increased inflamma-
tion in OB samples. While classical E receptor (ER) targets 
(e.g., PR, AREG) were not DE’d, IPA identified ESR1, 
17-α-ethinyl estradiol, genistein, and PR, as well as growth 
factors/receptors (EGF, IGF-1, HGF, HER3) and kinases 
(AKT1, ERK) involved in hormone-independent ER activa-
tion, as activated upstream regulators in OB samples.
These studies represent the first investigation of the 
human breast transcriptome during late puberty and dem-
onstrate that in adolescents, as in adults, OB is associated 
with increased inflammation which may augment E action 
in the breast microenvironment.
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Background: The central role of Vitamin D is the homeo-
stasis of calcium and phosphorus, affecting bone metab-
olism directly. The principal source of Vitamin D is the 
synthesis by the skin in response to its exposure to ultravi-
olet B radiation.
The synthesis of vitamin D by the skin is affected by dif-
ferent factors such as age, pigmentation, use of sunscreen, 
and clothing. The low sun exposure, especially in extreme 


