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Background: Hypopituitarism in the elderly popula-
tion is an underdiagnosed condition and may increase
co-morbidities in glucose metabolism, dyslipidemia and car-
diovascular risk factors. Pituitary macroadenomas are be-
nign tumors, which prevalence is unknown in aged people,
and is frequently associated to impairment in pituitary func-
tion. Objective: The aim of this study is to identify cardi-
ovascular risk factors in hypopituitary septagenarians and
octagenarians by diagnosis and after long term follow up
of pituitary dysfunction. Methods: This is a retrospective
observational study and the patients were recruited and
selected from a service registry in a tertiary medical center.
We included patients aged from 70-99 years with the diag-
nosis of pituitary macroadenomas, evaluated hormonal and
biochemical parameters, cardiovascular risk scores were cal-
culated by diagnosis and compared after long term follow up.
All patients signed informed consent. Results: Thirty five
patients were included, 21 patients aged 70-75 years (72.61
yo), 7 patients 76-80 years (77.28yo), 7 patients 81-99 years
(89.28 yo). All tumors were macroadenomas, 40% of them
Non Functioning Pituitary Macroadenomas, mean max-
imal diameter 3.4 cm (2.9-.4.3), 40% of them submitted to
surgery, 14% adjuvant radiotherapy, 20% presented pre-
vious apoplexy. Co-morbidities were frequent by diagnosis,
85.71% presented Hypertension, 37.14% Diabetes, 62.8%
Hypercholesterolemia and 45.71% Hypertriglyceridemia.
Hypopituitarism was present in 71.42%, GH deficiency in
37.14%, hypogonadism in 60%, central hypothyroidism in
54.28%, adrenal insufficiency in 31.42%, 51.42 % presented
more than two combined deficiencies. Analysis of cardio-
vascular risk prediction in total cohort showed, 57.14% of
patients presented reduction of Framingham Score and
45.71% in Coronary Calcium Score, during mean time follow
up of 13.09 years (3-32 years after diagnosis). According
to ages, Framingham score and Coronary Calcium Score
reduced respectively in 66% and 33.3% (70-75 yo), 57.15%
and 85.71% (76-80 yo) and 42.85% and 28.57% (81-99 yo),
during long term follow up. Discussion and Conclusion:
In this study, most of hypopituitary aged patients presented
reduction of cardiovascular risk factors during long
term treatment and follow up, despite replacement with
corticosteroids and gonadal steroids. Considering the impor-
tance of early diagnosis and the lack of data observed in the
medical literature, larger scale studies should be performed
with the objective to assess of the risk benefit ratio of hor-
monal replacement in metabolic control in septagenarian
and octogenarian patients.
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INTRODUCTION: The association between diabetic
ketoacidosis (DKA) and acute pancreatitis (AP) is well
established. Hypercalcemia from primary hyperparathy-
roidism (PHPT) is a rare cause of AP, accounting for less
than one percent of cases. The constellation of PHPT, AP,
and DKA as an initial presentation of diabetes is not known.
CASE PRESENTATION: A 33-year-old male with minimal
prior healthcare contact presented to the ER with acute en-
cephalopathy after three weeks of polyuria and polydipsia,
and later abdominal pain, nausea, and vomiting. He was
hyperglycemic to 1310 mg/d]l with an anion-gap metabolic
acidosis (pH 7.12, serum bicarbonate of 7 mEq/L, anion
gap of 33) and elevated beta-hydroxybutyrate to greater
than 9 mmol/LL, and was profoundly dehydrated with
hyperosmolarity to 354 mOsm/kg. He was hypercalcemic
to 14.0 mg/dl with elevated parathyroid hormone of 260.7
pg/L. CT of the chest, abdomen, and pelvis revealed acute
necrotizing pancreatitis. He was treated with insulin, ag-
gressive fluid resuscitation, and supportive measures, with
resolution of encephalopathy, DKA, AP, hyperosmolarity,
and kidney injury. Calcium and parathyroid hormone
remained elevated, with further workup suggesting PHPT
as the etiology of his hypercalcemia.

DISCUSSION: Associations between PHPT and AP, and
between AP and DKA, are established in the literature,
but few cases of DKA from hypercalcemia-induced AP have
been described. Our patient highlights the importance of
the etiologic workup in both DKA and AP, as both carry
high mortality and have high rates of recurrence. Further
study is needed to better characterize the relationship be-
tween DKA, AP, and PHPT to better inform early diagnosis
and prevention efforts.
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Pheochromocytomas and paragangliomas (PPGLs) are
neuroendocrine tumors derived from chromaffin cells. At
least 30% of PPGL patients have hereditary predisposition.
PPGLs in children are more often hereditary, multiple and
extra-adrenal. To date, more than 14 tumor-susceptibility
genes have been reported: Cluster 1 or hypoxic (VHL,
SDHB, SDHD, SDHC, SDHA, SDHAF?2, FH, ENGL1 and
HIF2A) and cluster 2 (RET, NF1, TMEM127 and MAX).
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The aim of this study was to evaluate clinical and molec-
ular aspects of a Brazilian cohort of pediatric patients with
PPGLs. Out of 262 patients with PPGLs, 26 (9 %) were
diagnosed before 19 yrs of age (16 males and 10 females),
with a median age of 14.5 yrs (range, 4 to 18). Genetic in-
vestigation was performed in 19 patients: 14 by automated
Sanger sequencing (VHL, SDHB, SDHD and RET genes)
and 5 by a custom next-generation sequencing (NGS) panel
including all genes previously associated with germline
mutations in PPGLs. Median tumor size was 5.5 cm (1.7 to
16). Pheochromocytomas (PHEOs), paragangliomas (PGLs)
or both were diagnosed in 46%, 31% and 23% of the patients,
respectively. Bilateral PHEOs were diagnosed in 61% of
the cases, most of them asynchronous (75%). Genetic diag-
nosis was confirmed in 14 out of 19 (74%) patients and all
variants were found in heterozygous state: 8 VHL missense
mutations from 6 kindreds (p.R167W in 2 kindreds,
p.-R167Q in one and p.G114S in 3); 3 SDHB mutations
(p.C98Y, ¢.201-2A>G and p.L180L); 2 SDHD mutations
(p.Y144_H145del and p.Q121*); and one RET mutation
(p.C634R). All 8 VHL patients had bilateral PHEOs and 3
of them had also abdominal PGLs. All patients with SDHB
mutations had abdominal PGLs. Two patients with SDHD
mutation had head and neck paraganglioma (one of them
had unilateral PHEO). Genetic investigation by NGS Panel
was negative in all 5 cases: 2 malignant PPGLs (one PHEO
and one PGL) and 3 PHEOs. Four out of 26 (15%) pediatric
PPGLs were malignant: 2 with SDHB mutation and 2 with
negative screening (one PHEO and one PGL). In conclu-
sion, the majority of pediatric PPGLs (74%) were heredi-
tary and almost exclusively caused by mutations in hypoxic
genes. VHL (PHEOs) and SDHB (only PGLs) were the most
frequent affected genes in this cohort of pediatric PPGLs.
Support: CAPES grant to Petenuci J.

Reproductive Endocrinology

MALE REPRODUCTIVE HEALTH - FROM
HORMONES TO GAMETES

Adoption of an Age Adjusted Testosterone Reference
Range Reduces Referrals to Endocrine Clinic and
New Prescriptions of Testosterone

Charlotte Dewdney, MBChB, Heidi Mendoza, PhD, Rosemary
Clark, MBChB, PhD, Sandra MacRury, MD, Rod Harvey,
MBChB, Kenneth Muir, MBChB, Satinder Bal, MD,

Catherine Anne Dorrian, PhD, FRCPath, David P. Macfarlane,
Dr, MB, PhD.

NHS Highland, Inverness, United Kingdom.

SAT-047

Testosterone levels decline with age. However, until re-
cently well defined harmonised age and/or obesity (BMI
<30kg/m?) adjusted reference ranges did not exist.! There
is also a lack of international consensus on whether an
age adjusted reference range (RR) should be used to de-
fine the syndrome of hypogonadism in men. Our local
referral guideline suggests referral to endocrinology is ap-
propriate if morning testosterone is <9.4nmol/L similar to
the Endocrine Society Clinical Practice Guideline.? In mid
2018 our laboratory adopted the published all men age
adjusted RR'. We sought to; i) investigate clinic referrals
before and after adoption of the all men age adjusted RR
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and, ii) to model the impact on referrals and prescription
of testosterone replacement therapy (TRT) had we adopted
either the lower limit of either all men or non-obese age
adjusted RR as our referral criteria. Despite similar num-
bers of testosterone levels being measured in the labora-
tory, referrals to endocrine clinic for investigation of male
hypogonadism fell by 52% (n=101 vs 48) in the one year fol-
lowing the introduction of the new age adjusted RR, with a
corresponding reduction in prescriptions for testosterone.
Mean testosterone concentration (6.7£2.5 vs 6.4+£3.9nmol/L
[meantSD], NS), and age (51£13.9 vs 50117.9 years, NS)
of individuals referred were similar before and after the
change of RR. Of the 101 patients referred for investigation
of hypogonadism prior to the new RR mean testosterone
concentrations were 8.5+4.5, 7.3x4.1, 6.8%£3.6, 6.7x2.1 &
6.6t1.6nmol/L, with 39, 71, 39, 40 & 17% of the 87 patients
seen in clinic being prescribed TRT in age groups 19-39
(n=28), 40-49 (n=7), 50-59 (n=33), 60-69 (n=20) &70-79
(n=6) respectively, excluding those with a history of ana-
bolic steroid use or Klinefelter’s syndrome. Mean BMI was
30.9+4.4kg/m? which was similar between age groups.
Had the lower limit of normal of the all men testosterone
RR been employed as our referral criteria in the preceding
year, 23.8% (24/101) of referrals would not have met re-
ferral criteria, and 26.2% (n=11/42) of those receiving a
prescription would potentially not have received a trial of
TRT. In contrast, had the non-obese age adjusted RR had
been adopted for all men 13.9% (14/101) of referrals would
not have met referral criteria and, of those prescribed tes-
tosterone, 2.4% (n= 1/42) would not have received a trial of
TRT. In conclusion, adoption of the all men age adjusted
RR for testosterone has been associated with a significant
fall in referrals for investigation of male hypogonadism.
However, modelling of historical clinic data would suggest
that some non-obese individuals miss out on a therapeutic
trial of TRT, especially if the all men, rather than non-
obese, age adjusted RR is adopted.

Reference: (1) Travison et al, J Clin Endocrinol Metab,
2017,102(4):1161-1173, (2) Bhasin S et al,. J Clin Endocrinol
Metab. March 2018;103(5):1715-1744.
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Background

Acromegaly is a complex disease, primarily treated with
pituitary surgery or long-acting somatostatin analogues
(LA-SSA). Few studies have examined real-world use
of LA-SSA. This analysis evaluated LA-SSA treatment
patterns in Sweden for patients with acromegaly.

Methods



