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These data highlight a long-term defective corticotroph
function in patients with CS following BADx. Low ACTH
concentrations long term after BADx for adrenal CS cor-
roborate that corticotroph function fails to recover after
CS cure. In the light of these findings, the utility of the
synacthen test for excluding secondary/tertiary adrenal
insufficiency following CS remission is disputable and re-
mains to be evaluated in future studies dedicated to CS
cohorts.
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Background: Sodium abnormalities (dysnatremia) are
frequently observed in patients with community-acquired
pneumonia and are associated with excess mortality. Data
on the prevalence of hyponatremia and hypernatremia
(serum sodium [Na] < 135 and > 145 mmol/L respectively)
in patients with coronavirus disease 19 (COVID-19) are
currently lacking. Methods: The aim of this study was to
evaluate the prevalence and etiology of hyponatremia and
hypernatremia at several timepoints during hospitaliza-
tion of COVID-19 patients. This retrospective, longitudinal,
observational study included all COVID-19 positive adult
patients admitted to two London hospitals over an 8-week
period (February to May 2020). Results: Clinic records were
reviewed in 488 patients, 277 males (56.8%) and 211 females
(43.2%), with a median age of 68 years. Comorbidities were
documented in 79.6%, with the commonest being hyperten-
sion (45.7%), diabetes mellitus (25%), and chronic kidney
disease (16.4%). Prior to admission, 25 patients (5.1%)
had pre-existing chronic hyponatremia. At hospital pre-
sentation, median [Na] concentration was 137 mmol/L.
Dysnatremia was present in 146 patients (29.9%), in-
cluding 26 (5.3%) with hypernatremia and 120 (24.6%)
with hyponatremia, of whom [Na] was 130-134 mmol/L
in 90 (18.4%) and < 130 mmol/L in 30 (6.2%). Only 19%
of patients with < 130 mmol/LL underwent adequate lab-
oratory assessment of the etiology of hyponatremia. Of
those, based on a urinary sodium cut-off of 30 mmol/L,
hyponatremia was classified as hypovolemia in 75% and
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non-hypovolemic in 25%. For the remaining hyponatremic
cases, using 5 mmol/L as the cut-off value for plasma urea,
55.7% were classified as probable hypovolemic and 44.3%
non-hypovolemic hyponatremia. There was an

upward trajectory of [Na] values during hospital stay
with a median increase of 2 mmol/LL in the first 48
hours following admission. On the fifth day of hospital-
ization, the prevalence was similar for hypernatremia
and hyponatremia (13.8% and 14.1%, respectively). On
the tenth day, hypernatremia was more common than
hyponatremia (14.2% vs 10.2% respectively). Analysis of
[Na] throughout the hospital stay defined four subgroups;
185 patients (37.9%) remained normonatremic throughout
hospitalization; 180 (36.9%) had exposure to hyponatremia;
53 (10.9%) were exposed to hypernatremia; and 70 (14.3%)
experienced both hypernatremia and hyponatremia.
Conclusions: Hyponatremia, usually mild, was common
at admission in Covid-19 positive patients, while hypo-
volemic hyponatremia appeared to be the predominant
etiology. During hospital stay, abnormal sodium concen-
tration was recorded in more than two thirds of Covid-19
positive patients. The association of dysnatremia with the
outcomes in hospitalized COVID-19 patients warrants fur-
ther exploration.
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Background: Avoidant/restrictive (A/R) food intake dis-
order (ARFID) is characterized by restrictive eating defined
by lack of interest in food, sensory sensitivity, and/or fear
of aversive consequences of eating resulting in a failure to
meet adequate nutritional and/or energy needs. The com-
plex psychopathology that differentiates ARFID from other
eating disorders highlights the need to explore the role of
sensory systems in disease etiology. Olfaction has an impor-
tant role in eating behavior. Specifically, olfactory dysfunc-
tion is associated with decreased food intake and appetite.
Olfactory performance and associated clinical characteris-
tics have yet to be examined in individuals with ARFID.
We hypothesized that higher levels of PYY, which signals
satiety, would be associated with poorer olfactory perfor-
mance; whereas greater food fussiness and A/R eating
severity would be associated with stronger olfactory perfor-
mance. Methods: We evaluated a cross-sectional sample
of children and adolescents with full and subthreshold
ARFID (n=82, 46.2% female, mean age 15.813.8). We meas-
ured olfactory performance with the Sniffin’ Sticks test
(Burghardt®, Wedel, Germany) which captures odor dis-
crimination, odor identification, and odor threshold. Higher



scores on all three indices represent stronger olfactory per-
formance. We also measured fasting serum PYY; severity
of A/R eating on the Pica, ARFID and Rumination Disorder
Interview (PARDI); and food fussiness as a measure of food-
related sensory sensitivity on the Adult Eating Behavior
Questionnaire. Statistical analyses included T-test and
spearman’s correlations. Results: Greater fasting serum
PYY levels were associated with significantly poorer per-
formance on the odor threshold test (r=-0.4, p=0.003).
Greater severity of A/R eating (r=-0.3 p=0.008) and food
fussiness (r=-0.2, p=0.03) were both associated with signif-
icantly poorer performance on the odor discrimination test.
Conclusions: As predicted, we found that higher levels of
PYY were associated with poorer olfactory performance in
youth with full and subthreshold ARFID. However, con-
trary to hypotheses, we found that greater food fussiness
and severity of A/R eating were associated with poorer ol-
factory performance. Future research should investigate
whether high levels of PYY and poor olfactory performance
are causes, consequences, or correlates of A/R eating.

Neuroendocrinology and Pituitary

NEUROENDOCRINOLOGY AND PITUITARY
CLINICAL ADVANCES

Oxytocin Levels in Response to Pituitary Provocation
Tests in Healthy Volunteers

Clara Odilia Sailer, MD, PhD', Bettina Felicitas Winzeler,

MD’, Sandrine Andrea Urwyler, MD’, Ingeborg Schnyder,

MD', Julie Refardt, MD', Anne Eckert, MD?, Nimmy Verghese,
M.S¢?, Martin Fassnacht, MD?, Irina Oana Chifu, MD?,
Elizabeth Austen Lawson, MD, MMSc?, Joseph G. Verbalis, MD’,
Wiebke Kristin Fenske, MDC, Mirjam Christ-Crain, MD, PhD".
"Department of Endocrinology, University Hospital Basel, Basel,
Switzerland, “Transfaculty Research Platform Molecular and
Cognitive Neuroscience, Psychiatric University Hospital, Basel,
Switzerland, *Department of Internal Medicine I, Division of
Endocrinology and Diabetes, University Hospital, University

of Wuerzburg, Wuerzburg, Germany, “Neuroendocrine Unit,
Massachusetts General Hospital, Harvard Medical School,
Boston, MA, USA, ®Division of Endocrinology and Metabolism,
Department of Medicine, Georgetown University Medical
Center, Washington, DC, USA, *Department of Endocrinology
and Nephrology, Leipzig University Medical Center, Leipzig,
Germany.

Background: Oxytocin, secreted into the -circulation
through the posterior pituitary, regulates lactation, weight,
and socio-behavioral functioning. Oxytocin deficiency has
been suggested in patients with hypopituitarism, however,
diagnostic testing for oxytocin deficiency has not been de-
veloped. Known stimuli used in the diagnosis of pituitary
deficiencies - the hypertonic saline and arginine infusion
tests stimulating copeptin levels, and the oral macimorelin
test stimulating growth hormone levels - have also been
shown to stimulate oxytocin secretion in animal models.
We hypothesized that these provocation tests would stimu-
late plasma oxytocin levels in humans.

Methods: Basal plasma oxytocin levels were measured
for all three tests. Stimulated plasma oxytocin was meas-
ured once plasma sodium >150 mmol/l for the hypertonic
saline and after 45 minutes for the arginine infusion and
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the oral macimorelin test, expected peak of copeptin and
growth hormone levels, respectively. Primary outcome was
change between basal and stimulated oxytocin levels using
a paired t-test.

Results: Median (IQR) age of all participants was 24 years
(22, 28), 51% were female. As expected, copeptin increased
in response to hypertonic saline from 4.0 pmol/L [3.3, 6.7]
to 34.2 pmol/L [23.2, 45.4] (p-value <0.001) and in response
to arginine infusion from 4.6 pmol/L [3.2, 6.2] to 8.3 pmol/L
[6.4, 10.8] (p-value <0.001). Growth hormone increased in
response to oral macimorelin from 1.6 ng/mL [0.3, 17.2] to
106.0 ng/mL [73.3, 127.2] (p-value <0.001). Oxytocin levels
increased in response to hypertonic saline infusion from 0.3
pg/mL [0.3, 0.5] to 0.6 pg/mL [0.4, 0.7] (p-value 0.007), while
there was no change in response to arginine infusion (basal
0.4 pg/mL [0.4, 0.6], stimulated 0.4 pg/mL [0.3, 0.6], p-value
0.6), nor to oral macimorelin (basal 38.7 pg/mL [31.1, 66.9],
stimulated 34.2 pg/mL [31.2, 48.2], p-value 0.3).
Conclusion: We found that hypertonic saline infusion
results in doubling of oxytocin levels. Further research will
be important to determine whether this test could be used
diagnostically to identify patients with oxytocin deficiency.
In contrast to animal data, arginine and macimorelin did
not stimulate oxytocin.
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Background & Methods: Pituitary stalk lesions (PSL) are
various changes located in the pituitary infundibulum. The
underlying pathology and exact diagnosis are difficult to es-
tablish due to their unique anatomical locus. A retrospective
observational analysis of 60 adult patients (34W/26M) with
pituitary lesions was performed. The mean age of diagnosis
was 33.8 years (SD 23.7). The etiologies were divided into 3
groups (congenital, inflammatory, neoplastic), classified as
exact, probable or unknown and characterized hormonally.
Aim: To present the etiological spectrum of pituitary stalk
lesions and their clinical and hormonal characteristics on
the basis of long term observation in the pediatric/adult
endocrinology departments of our university. Results:
The most common causes of PSL were neoplasms (20/60,
33.3%, 14W/6M); congenital malformations were detected
in 17/60 (28.3%, 6W/11M), while inflammatory etiology
was found in 15/60 (25.0%, 9W/6M) of patients. The exact
diagnosis was established in 26/60 (43.3%) cases (16 con-
genital malformations, 6 adenomas, 1 pituitary cancer,
1 craniopharyngioma, 1 germinoma and 1 lymphocytic
hypophysitis [LH]). The probable cause was suggested in
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