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Introduction: Amantadine is one of the few options 
commonly used to treat fatigue associated with multiple 
sclerosis. However, in a previous trial investigating the ef-
fect of amantadine on oral glucose tolerance test results, 
amantadine caused a reduction in plasma glucose and 
glucagon levels while increasing insulin levels in healthy 
volunteers [1]. If amantadine can reduce glucagon levels, 
we hypothesized that it might also cause hypoglycemia in 
patients with type 1 diabetes.
Case presentation: The patient is a 34-year-old African 
American male who has a past medical history of type 1 di-
abetes and multiple sclerosis. His baseline hemoglobin A1c 
values ranged from 6.9% to 7.6% and his weight was 88 Kg. 
His insulin glargine dose was 28 units daily while his in-
sulin lispro was 10 units before meals. For almost one year 
he was followed in clinic and had no episodes of severe hy-
poglycemia (defined as hypoglycemia requiring assistance 
from another person).
The patient complained about gait imbalance and fa-
tigue from multiple sclerosis for which he was followed by 
a neurologist. To treat these symptoms, he was prescribed 
amantadine 100 mg twice daily. A couple of hours following 
his first dose of amantadine after eating his usual breakfast 
(with his sister), the patient was found unconscious by his 
sister. Emergency Medical Services (EMS) was called and 
he was found to have a blood glucose of 22 mg/dL. He was 
admitted to the hospital. During that admission, amantadine 
was discontinued, and he was discharged on insulin glargine 
24 units daily and insulin lispro 10 units with meals.
Discussion: We present a case of suspected amantadine in-
duced severe hypoglycemia. In patients with type 1 diabetes, 
there is a loss of the pancreatic β-cells while the α-cells are 
preserved [2, 3]. We hypothesize that if amantadine reduces 
glucagon production from the α-cells, patients would be 
prone to severe hypoglycemia, presumably because of the 
unopposed insulin action. Although it is unlikely that the 
severe hypoglycemia was secondary to insulin since the pa-
tient was on stable doses, it cannot be completely excluded. 
We recommend caution when prescribing amantadine to 
patients on insulin therapy particularly within the first two 
hours after rapid acting insulin administration. More re-
search is needed to explore this possibility.
References: [1] Diabetes Metab Syndr Obes 2009; 2: 203. [2] 
Br J Diabetes Vasc Dis 2014; 14: 45. [3] Peptides 2018; 10: 54.
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Introduction: Prolactinomas is a common endocrine dis-
order that can be associated with significant morbidity. 
Generally, prolactinomas are more responsive to pharma-
cologic treatment than any other types of pituitary ad-
enoma. Dopamine agonists (DA), including cabergoline 
and bromocriptine, are the first line of treatment in all 
sizes of prolactinomas and they decrease both the secre-
tion and size of these adenomas. However, treatment re-
mains challenging for patients who are intolerance to those 
medications. Case: We report a 32-year-old Hispanic woman 
who presented with secondary amenorrhea, she was found 
to have hyperprolactinemia of 1496 mcg/L. MRI of the brain 
showed a pituitary adenoma measuring 2.7 cm with sella 
turcica invasion and mass effect on the optic chiasma. She 
failed the lowest doses of oral cabergoline and bromocriptine 
and underwent TSS and gamma knife radiosurgery. Given 
her persistent symptoms (marked depression, insomnia, fa-
tigue, short-term memory loss, and lack of concentration 
along with constipation) and elevation of prolactin, she 
was started on low dose vaginal cabergoline leading to a 
marked improvement of her symptoms and a steady de-
crease in serum prolactin. Discussion: Despite the avail-
ability of DA as a first-line treatment of Prolactinoma, 
treatment remains challenging, given the commonly re-
ported side effects for all DA. Cabergoline is oftentimes the 
treatment of choice due to efficacy and favorable side-effect 
profile. However, intolerance to those medications can 
lead to discontinuation of therapy and increase morbidity. 
Other strategies, including transsphenoidal surgery (TSS) 
or radiation therapy, have been considered for the minority 
of patients whose adenomas are resistant to DA or who 
cannot tolerate these drugs. Interestingly, tolerance to DA 
can be improved by administering the drug intravaginally, 
which can have similar efficacy to the oral route and a more 
favorable side-effect profile. However, only a few studies 
assessed the effectiveness and tolerance of vaginal DAs in 
hyperprolactinemic patients intolerant to oral medications, 
little evidence supports the use of intravaginal DA to im-
prove drug tolerance, and further studies are necessary to 
determine the safety and efficacy of vaginal cabergoline.
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Background: Radiolabeled somatostatin (SST) analogs have 
been proven to be effective in the diagnosis and treatment of 
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neuroendocrine tumors (NETs), which are characterized by 
high somatostatin receptor (SSTR2) expression. At present, 
there are several SST analogs available that differ from each 
other in the affinity for SSTR2 and tumor retention time. 
To date, only a single SST agonist -DOTA-TATE- has been 
approved by the FDA for imaging and treatment of NETs. 
Recent studies have shown that addition of Evans blue (EB) 
moiety to an SST agonist results in superior uptake and 
increased retention time within the tumors. The goal of our 
study was to compare the diagnostic and therapeutic efficacy 
of three different radiolabeled SST analogs in a tumor mice 
model: EB-TATE - a novel modified agonist; DOTA-TATE - an 
agonist and JR11 - an antagonist. Methods: A rat pancre-
atic cell line (AR42J), characterized by high SSTR2 expres-
sion, was used to create a subcutaneous xenograft mice 
model. The AR42J cells formed sizable tumors within two 
weeks post-injection. The 86Y-EB-TATE, 68Ga-DOTA-TATE, 
and 68Ga-DOTA-JR11 were used to determine standard up-
take values by positron emission tomography (PET) imaging. 
For treatment purposes, the SST analogs were labeled with 
177Lu to generate 177Lu-EB-TATE, 177Lu-DOTA-TATE and 
177Lu-DOTA-JR11. The mice were assigned to treatment 
groups based on comparable tumor volume at baseline and 
received two doses (0.5mCi) of the 177Lu-labeled analogs 
one week apart. Tumor measurements were performed 
twice per week and the mice were euthanized if their tumor 
burden exceeded 2 cm at any point in the study or after 6 
weeks - landmark of the end of the study. Results: Among 
the three analogs tested, the novel SST analog 86Y-EB-
TATE was characterized by 4.3- and 3.7- fold higher tumor 
uptake in comparison to 68Ga-DOTA-TATE (p<0.001) and 
68Ga-DOTA-JR11 (p<0.001), respectively. There was no sig-
nificant difference between the uptake of 68Ga-DOTA-TATE 
and 68Ga-DOTA-JR11 (p=0.9). Consistently with higher 
tumor uptake on imaging, 177Lu-EB-TATE-treated mice 
responded to the treatment with an overall 86.5±13.2% re-
duction in the tumor volume after two weeks post-therapy. 
On the contrary, despite therapy with 177Lu-DOTA-TATE 
and 177Lu-DOTA-JR11, the mice treated with these agents 
presented with tumor progression exceeding 2 cm and were 
euthanized. Consequently, the progression-free survival 
(PFS) was significantly longer in 177Lu-EB-TATE group 
(24±0 days) compared with 177Lu-DOTA-TATE (7.7±2.6 days, 
p<0.001) and 177Lu-DOTA-JR11 (6.3±3  days, p<0.001). 
There was no difference in PFS between 177Lu-DOTA-TATE 
and 177Lu-DOTA-JR11-treated mice (p=0.3). Conclusion: 
EB-TATE is characterized by superior diagnostic and thera-
peutic efficacy in comparison to DOTA-TATE and DOTA-JR11. 
EB-TATE might be used as imaging and therapeutic agent in 
tumors characterized by high SSTR2 expression.

Adrenal
ADRENAL CASE REPORTS II

Adrenal Incidentaloma to Pheochromocytoma 
(Variant of Unknown Significance of Von Hippel 
Lindau Syndrome, VHL)
Yin Htwe Oo, MD.
DALLAS VAMC, DALLAS, TX, USA.

SUN-194
Introduction
The majority of adrenal masses are found incidentally 
during imaging for non-adrenal causes. Approximately 
5% of adrenal incidentalomas have proved to be 
pheochromocytomas. The majority of incidentalomas are 
benign and non-secretory.
Case
A 73 years-old white male with pre-diabetes and morbid 
obesity has been followed by endocrine service for right 
adrenal incidentaloma overall several years. A  1.6  cm 
right adrenal nodule with 31 Hounsfield Unit was found 
incidentally in 2009 CT abdomen for abdominal pain. 
It was a lipid poor adenoma with >60% absolute con-
trast washout in 10 minutes. Biochemically it was non-
secretory. The size of nodule was gradually increased 
over next seven years measuring at 1.9 x 1.6 cm in 2010 
and 2.1 x 1.6 cm in 2012 but remained non-secretory. In 
2015 CT scan, it was measured at 3.0 x 2.3 cm with ab-
solute washout value of 45% and relative washout value 
of 34%. The size was overall stable again for next three 
years measuring at 3.2 x 2.2  cm in 2018 scan. Repeat 
plasma and urine metanephrine were about 2-folds 
higher than upper normal reference level in 2015 and 
3-folds higher in 2017. Clinically he was asymptomatic 
except anxiety. He has normocalcemia. He underwent 
laproscopic right adrenectomy after alpha blockage with 
doxazosin. Pathology showed 4.5  cm pheochromocytoma 
with positive chromogranin and synaptophysin. Fulgent 
paraganglioma-pheochromocytoma comprehensive panel 
with negative for RET,NF1,FH,SDHB,SDHD,SDHC,S
DHAF2,SDHA,MAX,TMEM127 and VHL but noted to 
have heterozygous VUS of VHL c.205>G(p.Arg69Gly). He 
has no significant family history or personal history to 
suggest VHL.
Discussion
In a patient with lipid poor adrenal incidentaloma, pheo-
chromocytoma should be ruled out biochemically with ei-
ther plasma or 24hr urine fractionated metanephrine. Both 
tests have similar specificity and sensitivity. Even with 
initial negative biochemical assessment, repeat screening 
should be performed annually based on clinical suspicion 
and radiology characteristics. Imaging can be performed an-
nually or biannually to assess the stability of nodule. VHL 
is an autosomal dominant hereditary disease with del/dup 
mutation in the VHL gene and associated with multisystem 
tumor such as CNS or retinal hemagioblastomas, RCC, 
pheochromocytoma, pancreatic NET, endolymphatic sac 
tumor, epididymal and broad ligament cystadenoma and 
visceral cysts.
Learning points
Lipid poor adrenal incidentaloma needs interval biochem-
ical and imaging follow up. The frequency of monitoring 
can be individualized based on clinical suspicion and ra-
diology findings. Pheochromocytoma can be clinically 
silent especially if it is small, however, it can be lethal 
with late or missed diagnosis. This is the first published 
case report of c.205C>G VHL variant associated with 
pheochromocytoma.


