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autoantibodies (anti-GAD-65, anti-islet cell, IA-2, and in-
sulin antibodies) were measured to screen for the possi-
bility of undiagnosed LADA.
Results: Between June 2015 to May 2019, there were 
647 DKA events of which 43 were related to SGLT-2i 
(Prevalence 6.64%). Canagliflozin was the most common 
SGLT-2i (53.5%) followed by Empagliflozin (34.9%). The 
most common precipitant was infection (16.3%), followed 
by surgery (14%). At presentation, average blood glucose 
was 14.95±12.51  mmol/L, pH 7.23±0.16, HCO3 12.86  ± 
5.51  mmol/L, potassium 4.40±0.86  mmol/L and anion-
gap 22.05±5.51  mmol/L. Average HbA1c was 9.2%±2.10 
and BMI was 29.34±4.49. Twenty patients had pancreatic 
autoantibodies testing and seven were positive (35%), most 
commonly anti-GAD-65 (71.4%). As a result, seven patients 
were diagnosed with LADA who were previously diagnosed 
with type-2 diabetes. Out of the 7 patients with LADA, 2 
had a positive family history of type-1 diabetes.
Conclusion: SGLT-2i associated EuDKA could unmask 
underlying LADA. Further studies are warranted to deter-
mine if routine pancreatic antibodies should be drawn for 
diabetes typing prior to prescribing or at presentation of 
SGLT-2i associated EuDKA.
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Background
Adrenal incidentalomas can present with subclinical 
Cushing’s Syndrome (SCS), which is defined as ele-
vated cortisol levels without overt clinical signs or 
symptoms. Inaccuracies in ACTH levels due to issues 
with the assay and non-classic presentation of Cushing’s 
Syndrome (CS) can delay appropriate diagnosis and 
timely intervention.
Clinical Case
A 50-year-old female with a history of an incidentally dis-
covered 3.4 x 1.8 cm adrenal mass was referred for evalua-
tion of hypercortisolism (midnight salivary cortisol 0.17 μg/
dL, normal < 0.09 μg/dL) with lack of suppression of both 
ACTH (19 pg/mL, normal 6-50 pg/mL) and cortisol (13.1 μg/
dL, normal 6.0-18.4 μg/dL) on overnight 1-mg dexametha-
sone suppression test (DST). Pheochromocytoma work up 
was negative.
Her medical history was remarkable for premature ovarian 
failure at age 40 and osteoporosis at age 48 (Lumbar spine 
T-score -3.6, Femoral neck T-score -3.7, Hip T-score -2.7).
She denied alcohol abuse and depression screening was 
negative. She reported high levels of stress and insomnia. 
She denied muscle weakness, acne, or change to body hab-
itus. Fasting blood glucose was intermittently as high as 
212 mg/dl but HbA1c was 5.5%. She did not have a history 
of hypertension or glucocorticoid use. Her BMI was 20 kg/
m2 and she did not appear Cushingoid. A  pitutiary MRI 
showed no evidence of pituitary lesions or enlargement.
Discussion and Follow up

A non-suppressed ACTH made an adrenal source of cor-
tisol unlikely. The working diagnosis was pseudo-CS sec-
ondary to stress, loss of diurnal rhythm due to insomnia, or 
overlooked depression.
She was taking supplements, including biotin, and was 
asked to discontinue these for two weeks. Repeat 1-mg 
DST revealed an elevated cortisol of 9.8 μg/dL with a once 
again non-suppressed ACTH of 20 pg/mL. Her dexameth-
asone level was 109 ng/dL (normal after 1 mg dexameth-
asone 180-950  ng/dL), which may suggest slightly faster 
metabolism. All ACTH levels were run on Immulite assays, 
which has recently been suggested to be unreliable (1). 
When repeated using the Roche Assay, ACTH was low at 
1.6 pg/mL. Given suppressed ACTH in conjunction with 
hypercortisolemia and osteoporosis, an adrenal source of 
CS was confirmed. Diagnosis was further solidified by a 
DHEA-S level of 11.4 μg/dL (normal 35.4 - 256 ug/dL). She 
underwent adrenalectomy and pathology revealed adrenal 
cortical adenomas.
Conclusion
The correct diagnosis of adrenal CS in this patient was 
delayed due to erroneously higher ACTH result by the 
Immulite assay. Similar cases have been reported in the lit-
erature with the use of Immulite assays for measurement 
of ACTH leading to invasive diagnostic procedures and 
even unnecessary pituitary surgery (1).
1.
Greene LW, Geer EB, Page-Wilson G, Findling JW, 
Raff H.  Assay-Specific Spurious ACTH Results Lead 
to Misdiagnosis, Unnecessary Testing, and Surgical 
Misadventure-A Case Series. J Endocr Soc. 2019;3(4):763-72.
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In real practice, many patients with osteoporosis are poorly 
compliant with oral bisphosphonate, partly due to gastro-
intestinal side effects and partly due to medication proce-
dure leading to premature termination of treatment. Once 
yearly intravenous zoledronic acid is well tolerated; little or 
no gastrointestinal effects and effective drug in treatment 
of postmenopausal osteoporosis with favourable dosing reg-
imen to improve compliance of patients. So this study aims 
to study treatment outcomes of intravenous zoledronic 
acid vs oral alendronate in postmenopausal women with 
osteoporosis. This study was a randomized open label com-
parative study and included 94 postmenopausal women 
with osteoporosis. In this study, once yearly zoledronic 

D
ow

nloaded from
 https://academ

ic.oup.com
/jes/article/4/Supplem

ent_1/SU
N

-386/5832070 by guest on 02 N
ovem

ber 2020



doi: 10.1210/jendso/bvaa046 | Journal of the Endocrine Society | A431

A431 JESOCI, Volume 4, Abstract Supplement, 2020

acid (ZOL) infusion provided a greater reduction of serum 
procollagen type 1 N propeptide (P1NP) at 3 months than 
once weekly oral alendronate (ALN). Percentages of P1NP 
change in ZOL group was -70.25±17.51% and ALN group 
was -60.61±18.87% (P= 0.012). A decrease of P1NP ≥40% 
was observed in the majority of patients in both groups 
(89.4% in ZOL group and 85.1% in ALN group) (P= 0.536). 
ZOL was non-inferior to ALN in terms of BMD change at 
lumbar spine (4.8±5.5% in ZOL versus 4.9±4.5% in ALN 
treated patients) with P value of 0.922 and also at total 
hip (3.8±8.0% in ZOL versus 3.8±7.5% in ALN group) (P= 
0.970). Two cases (4.3%) of new fractures was observed in 
ZOL group whereas 4 cases (8.5%) of new fractures occurred 
in ALN group over one year of study. The overall frequencies 
of treatment related adverse effects were similar between 
ZOL group (57.4%) and ALN group (42.6%) (P= 0.149). ZOL 
group showed significantly increased frequencies of mus-
culoskeletal pain (57.4%) and acute phase reaction (12.8%) 
and 12.8% of participants in ALN group complained of 
heartburn. The overall preference to continue current 
medication was higher in ZOL group than ALN group (P= 
0.002). The participants treated with ZOL were tend to have 
more satisfaction (P= 0.026) and willing to receive it longer 
period (P< 0.001).Compared to weekly oral alendronate 
therapy in treatment of postmenopausal osteoporosis, 
yearly infusion of 5 mg zoledronic acid infusion produced 
a significant greater response in serum P1NP at 3 months 
and similar change in BMD at one year of treatment and 
overall frequencies of adverse effects were similar between 
two treatment groups with excellent patient preference 
and satisfaction after zoledronate treatment. Reference: 
(1) Al-Bogami et al (2015) Favorable therapeutic response 
of osteoporotic patients to treatment with intravenous 
zoledronate compared with oral alendronate. Saudi Med J. 
36(11):1305-1311. (2) Saag et al (2007) A single zoledronic 
acid infusion reduces bone resorption markers more rapidly 
than weekly oral alendronate in postmenopausal women 
with low bone mineral density. Bone. 40:1238-1243.
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BACKGROUND: DKA is a life-threatening and expen-
sive complication of diabetes, costing $5.1 billion annually. 
Recurrent DKA accounts for ~ 20% of DKA admissions. Here 
we present 2 patients with relapsing DKA during transition 
from ICU to the medical floor. CASE-1: A 61-year-old pre-
viously healthy man presented with 3-day of generalized 
weakness and nausea. Review of systems was positive for 
polyuria and polydipsia. His brother has T2D. Examination: 
afebrile, HR 166/min, BP 146/104mmHg, dry oropharynx. 
Labs: Serum glucose 689mg/dl, Na 126mmol/L(136-
145mmol/dl), K 4.8mmol/L(3.5-5.1mmol/L), Cl 78mmol/
L(98-107mmol/L), bicarbonate 8mmol/L(21-32mmol/L), 

creatinine 4 mg/dl(0.7-1.3mg/dl), Anion gap(AG) >20(5-20), 
HCT 57.6%(38.8-48%), A1c 10.4%, c-peptide 1.5ng/ml(0.8-
3.8ng/ml). Urine: ketones++. A diagnosis of new-onset dia-
betes presenting with DKA was made. Patient was admitted 
to ICU and insulin and saline were infused per protocol. 
Because the AG closed promptly and bicarbonate improved 
to 20mmol/L, insulin drip was stopped in the ICU and pa-
tient was transferred to medical floor. Evaluation on the 
medical floor 4 hours later showed bicarbonate of 14 mmol/L 
and AG >20. Due to deterioration, patient returned to the 
ICU for management of recurrent DKA. After stabiliza-
tion in ICU, patient returned to the medical floor and was 
successfully discharged on basal-bolus insulin the next 
day. CASE-2: A 35-year-old with history of T2D presented 
with 1-day of nausea and vomiting. Review of systems was 
positive for polyuria and polydipsia. Home medications: 
metformin, glipizide and glargine. Examination: afebrile, 
HR 104/min, BP 154/97mmHg and tender abdomen. Labs: 
Serum glucose 411mg/dl, Na 137mmol/L, K 4.6mmol/L, Cl 
103mmol/L, bicarbonate 17mmol/L, Creatinine 0.9  mg/dl, 
AG 22, BHB 6.98  mmol (0.0-0.89mmol), A1c 9%. Patient 
was admitted to ICU for DKA management. Bicarbonate 
improved to 20  mmol/L, so insulin drip was stopped in 
the ICU and patient was transferred to medical floor. 
Evaluation after 6 hours showed bicarbonate of 17mmol/L 
and AG of 20. Because of the decreasing bicarbonate and 
increasing AG, a diagnosis of recurrent DKA was made and 
prompt insulization was restarted. Patient responded to 
the regimen and was discharged home on basal-bolus two 
days later. CONCLUSION: Recurrent DKA due to abrupt 
cessation of IV insulin prolonged these patients’ hospital-
ization. The practice of overlapping IV insulin with SQ 
insulin for >30 min prevents dissipation of insulin action 
during resolution of DKA. Half-life of IV insulin is 3 min, 
so SQ insulin must be given before cessation of the insulin 
drip to prevent the relapse. Omission of this practice, as 
occurred in these patients unfortunately, caused relapse 
in DKA and prolonged hospitalization. Education of ICU 
staff on proper insulin management is warranted to pre-
vent healthcare cost: the cost of a DKA hospitalization was 
$26,566 in 2014.

Pediatric Endocrinology
ADVANCES IN PEDIATRIC OBESITY AND CANCER

Relationship of TSH Levels with the Components of 
Metabolic Syndrome in a Nationally Representative 
Population of Youth in the United States.
Xinlei Chen, MS1, Shuliang Deng, MS1, Vidhu V. Thaker, MD2.
1Mailman School of Public Health, New York, NY, USA, 
2Columbia University Medical Center, New York, NY, USA.

OR22-04
Introduction: Subclinical hypothyroidism (SH) is defined 
as elevated TSH with normal thyroid levels, and is often as-
sociated with obesity. SH has been linked to cardiometabolic 
risk factors such as abnormal lipids, elevated blood pres-
sure, atherosclerosis and fatty liver. This study sought to 
elucidate the association of TSH level with the components 
of metabolic syndrome independent of BMI in children from 
the National Health and Nutrition Examination Survey 
(NHANES).
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