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Duration of follow-up, 13-96 months
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Summary of medical therapies for Cushing’s 
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Summary of medical therapies for Cushing’s 

11β-hydroxylase inhibitor

blocks multiple adrenal enzymes

11β-hydroxylase and aldosterone synthase inhibitor
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Chemical structure of levoketoconazole (Recorlev) 



Dose-dependent effects of levoketoconazole and ketoconazole on cortisol 

production by HAC15 (Human adrenocortical carcinoma) cells before and 

after ACTH stimulation

J Clin Endocrinol Metab, 2021

Levoketoconazole, the 2S,4R Enantiomer of Ketoconazole a New Steroidogenesis 

Inhibitor for Cushing’s Syndrome



Dose-dependent effects of levoketoconazole and ketoconazole 

on cortisol production in primary human adrenocortical cultures

J Clin Endocrinol Metab, 2021

Levoketoconazole, the 2S,4R Enantiomer of Ketoconazole
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SONICS
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Pituitary, 2021



Lancet Diabetes Endocrinol 2019

Adverse events



Pituitary 2022

Phase 3, placebo-controlled, randomized-withdrawal study with open-label titration-maintenance (14-19 weeks) 

followed by double-blind, randomized-withdrawal (~8 weeks), and restoration (~8 weeks) phases
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Loss of therapeutic response defned as mUFC>1.5×ULN 

or mUFC>40% above baseline Pituitary 2022



Liver safety profile of Levoketoconazole and 

Ketoconazole



Case study

 40-year-old male

 2003 – Cushing disease, obesity, hypertension

 MRI – Rt. 3-mm microadenoma; IPSS – pituitary disease

 8/2003 – TSS with hormonal remission

 2012 –bariatric surgery (sleeve gastrectomy); weight loss, 74 kg

 2017 – weight gain – 110 kg, hypertension

 UFC – 309 (-75); ACTH – 100

 3/2018 – TSS for suspected Lt. microadenoma, negative pathology

 6/2018 – Rt. Explorative TSS, normal pituitary, UFC – 232



LOGICS study

 8/2018 – baseline UFC – 245, 244, 215 (normal, 50)

 Central hypothyroidism – Euthyrox initiated

 Following Euthyroidism – UFC -322, 182, 215; Slivary cortisol – 0.27,0.24

 11/2018 - Levoketoconazole 300 mg/day, one week – UFC – 137, 67; 

Salivary cortisol – 0.17

 12/2018 - Levoketoconazole 450 mg/day – UFC – 42, 24 (-50); 

Salivary – 0.11, myalgia resolved

 2/2019 - Levoketoconazole 450 mg/day – UFC – 60, 25. Salivary – 0.1

 2/2019 – before randomization – UFC – 32, 32, 20; Salivary <0.1

 3/2019 – 2 weeks following randomization – UFC – 58, 112, 442; 

Salivary – 0.15; clinical deterioration

 5/2019 – rescue treatment – UFC – 13, 23, 12



OPTICS study – open label extension

 11/2019 – Levoketoconazole 450 mg/day – UFC – 49, 47, 35

 5/2020 – UFC – 82, 24, 43; Salivary- 0.11

 12/2020 – bariatric surgery; before surgery – 115 kg

 1/2021 - 99.5 kg

 3/2021- anastomotic ulcer; started PPI (Nexium); Levoketoconazole

discontinued

 5/2021- UFC – 576, 529, 313 (-50); Salivary – 0.87

 10/2021 – 85 kg

LOGICS OPTICS
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LINC 4



Osilodrostat LINC 4
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Case study - continued

 8/2021-10/2021 – UFC -1065-1492 (-75)

 11/2021-12/2021 – 800 mg Ketoconazole, Nexium, UFC – 511, 537 (-75)

 2/2022 – 800 mg Ketokonazole + 1000 mg Metyrapone, Nexium, UFC – 255

 4/2022 – Osilodrostat (Isturisa) - 2 mg x 2/day, UFC – 122

 5/2022 – Osilodrostat - 2+3 mg/day, UFC – 108 (-75)

 7/2022 – 3 ng x 2/ day – UFC – 34 (-75) (urine volume – 600 cc)

OPTICS



Levoketoconazole vs. Osilodrostat

 No head to head study

 LINC 4 (osilodrostat) – mean baseline UFC -3.1x ULN; 

 LINC 3 (Osilodrostat) – mean baseline UFC – 7.3 x ULN

 SONICS (levoketoconazole) – mean UFC – 4.9 x ULN

 LOGICS (Levoketoconazole) – mean UFC – 5.4 X ULN

 LINC 4 – 77% normalized UFC among the 44 completers

 LINC 3 – 53% normalized UFC among 137 patients         

 SONICS – 62% normalized UFC among the 55 completers

 LOGICS – 65% normalized UFC before randomization 



Summary

 Cushing syndrome is a serious and life-threatening disease

 Pituitary-directed and adrenal-directed medications are available for 

patients with active disease following unsuccessful surgery

 Adrenal-directed drugs are more potent (50% remission rate) and can be 

given as combined treatment

 However, up to 25% of patients with Cushing experience resistance to 

medical treatment

 New medications, approved recently – levoketoconazole, osilodrostat –

showed better efficacy for hypercortisolism control with a good safety 

profile

 Treatment with these drugs should be considered for patients with active 

disease resistant to the current treatment  


