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ABSTRACT

Osilodrostat represents a promising advancement in the treatment
landscape for Cushing syndrome, a rare disorder characterized by
excessive cortisol production. Approved by regulatory authorities in
recent years, Osilodrostat offers a targeted approach to managing this
challenging condition, providing new hope for patients who have limited
treatment options. The drug’s mechanism of action distinguishes it from
traditional therapies, potentially offering new hope for patients with
difficult-to-treat forms of Cushing syndrome. Ongoing research aims to
further explore its long-term safety profile and its role in combination
therapies, highlighting Osilodrostat as a promising advancement in the
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management of this challenging endocrine condition.
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Introduction

Cushing syndrome is a rare but serious endocrine disorder
characterized by prolonged exposure to excessive levels
of cortisol, a hormone crucial for regulating metabolism,
immune response, and stress adaptation. The condition
arises from various underlying causes, including adrenal
tumors, pituitary adenomas, or rarely, ectopic ACTH-
producing tumors. These abnormalities disrupt the intricate
balance of the hypothalamic-pituitary-adrenal (HPA) axis,
leading to unchecked cortisol production and subsequent
systemic effects. Clinically, patients with Cushing syndrome
often present with central obesity, muscle weakness,
glucose intolerance, hypertension, and skin changes such
as thinning and striae.! Psychological symptomes, including
depression and cognitive impairment, may also manifest.
Diagnosis involves a combination of clinical suspicion,
biochemical testing to confirm hypercortisolism, and
imaging studies to localize the source of excess cortisol
production. Management strategies range from surgical
resection of tumors to medical therapies aimed at reducing
cortisol levels and controlling associated comorbidities.
Despite its challenges, timely diagnosis and appropriate

treatment can significantly improve outcomes and
mitigate the long-term complications associated with
this complex disorder. Osilodrostat represents a novel
therapeutic approach for managing Cushing syndrome, a
rare endocrine disorder characterized by excessive cortisol
production.? This medication acts as a potent inhibitor of
11B-hydroxylase, a key enzyme involved in cortisol synthesis,
thereby reducing cortisol levels at the source. Approved
in recent years, Osilodrostat offers a targeted treatment
option for patients who may not respond to or tolerate
conventional therapies. Clinical trials have demonstrated its
efficacy in lowering urinary free cortisol levels, alleviating
symptoms such as weight gain, hypertension, and glucose
intolerance. The drug’s mechanism of action distinguishes it
from traditional therapies, potentially offering new hope for
patients with difficult-to-treat forms of Cushing syndrome.
Ongoing research aims to further explore its long-term
safety profile and its role in combination therapies,
highlighting Osilodrostat as a promising advancement in
the management of this challenging endocrine condition.?

Mechanism of Action: Osilodrostat, a novel therapeutic
agent approved for the treatment of Cushing syndrome,
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exerts its effects through a precise mechanism aimed at
reducing the excessive cortisol production characteristic
of this disorder. This detailed explanation delves into
the biochemical pathways and clinical implications of
Osilodrostat’s mechanism of action.

Inhibition of 11B-Hydroxylase: Osilodrostat functions
as a potent and selective inhibitor of 11B-hydroxylase, a
key enzyme involved in the final step of cortisol synthesis
within the adrenal glands. Cortisol synthesis begins with
cholesterol conversion to pregnenolone, followed by several
enzymatic steps culminating in the production of cortisol.
11B-hydroxylase specifically catalyzes the conversion of
11-deoxycortisol to cortisol. By inhibiting this enzyme,
Osilodrostat disrupts the final step of cortisol biosynthesis,
thereby reducing the production of cortisol at its source.*

Normalization of Cortisol Levels: The primary therapeutic
goal of Osilodrostat is to lower elevated cortisol levels seen in
patients with Cushing syndrome. This reduction is achieved
by blocking the enzymatic activity of 11B-hydroxylase, which
leads to decreased synthesis and secretion of cortisol from
the adrenal glands. Clinical trials have demonstrated that
Osilodrostat effectively reduces biomarkers of cortisol
activity, such as urinary free cortisol (UFC) levels, thereby
alleviating the systemic manifestations associated with
hypercortisolism.®

Distinct Mechanism Compared to Traditional Therapies:
Osilodrostat’s mechanism of action distinguishes it from
traditional treatments for Cushing syndrome, such as adrenal
enzyme inhibitors (e.g., ketoconazole) or glucocorticoid
receptor antagonists (e.g., mifepristone). While these
agents target different aspects of cortisol regulation,
Osilodrostat specifically targets cortisol synthesis within the
adrenal glands by inhibiting 11B-hydroxylase. This targeted
approach offers a unique advantage in addressing the
underlying cause of hypercortisolism, potentially minimizing
side effects associated with broader systemic actions.

Clinical Efficacy: Osilodrostat has demonstrated significant
clinical efficacy in the management of Cushing syndrome,
a disorder characterized by excessive cortisol production.
This section provides a detailed exploration of the drug’s
effectiveness based on clinical trials and real-world
evidence.>®

Reduction in Cortisol Levels: Clinical trials evaluating
Osilodrostat have consistently shown its ability to
lower cortisol levels in patients with Cushing syndrome.
Reductions in urinary free cortisol (UFC), a key biomarker of
disease activity, have been substantial, indicating effective
suppression of cortisol production at its source—the adrenal
glands. This biochemical control translates into clinical
improvements, including reductions in symptoms such as
central obesity, hypertension, glucose intolerance, and

musculoskeletal issues associated with hypercortisolism.

Symptomatic Relief and Quality of Life: Patients treated
with Osilodrostat have reported significant symptomatic
relief and improvements in quality of life. Symptoms such
as weight gain, facial rounding (moon face), and hirsutism
have shown noticeable improvements, contributing to
enhanced patient well-being and functional outcomes.
Moreover, reductions in fatigue and psychological distress
commonly associated with Cushing syndrome have been
observed, underscoring Osilodrostat’s comprehensive
impact on disease burden.

Durable and Sustained Response: Osilodrostat has
demonstrated durable efficacy, with sustained reductions
in cortisol levels and symptomatic improvements observed
over extended treatment periods. This aspect is crucial in
managing Cushing syndrome, which often requires long-
term therapeutic strategies to maintain disease control and
prevent relapse. The drug’s ability to provide consistent
cortisol suppression without compromising safety highlights
its reliability as a treatment option for patients who may
not respond adequately to or tolerate traditional therapies.?

Comparison with Standard Treatments: In comparison
to standard treatments like ketoconazole or metyrapone,
which also target cortisol synthesis or action, Osilodrostat
offers a targeted mechanism of action with potentially fewer
systemic side effects. This distinction makes Osilodrostat
particularly valuable for patients requiring effective cortisol
control while minimizing treatment-related complications.

Safety Profile: The safety profile of Osilodrostat is generally
favorable, with adverse events primarily related to cortisol
deficiency upon abrupt withdrawal or dose adjustments.
Common side effects include adrenal insufficiency, fatigue,
nausea, and headache. Proper titration and monitoring of
cortisol levels are crucial to mitigate these risks effectively.
Long-term studies are ongoing to assess its safety and
tolerability in real-world settings.®

Clinical Implications: Osilodrostat’s approval represents
a significant milestone in the management of Cushing
syndrome, offering a targeted therapeutic option that
addresses the underlying pathophysiology of the disease.
Its distinct mechanism of action and favorable efficacy
and safety profile position it as a valuable addition to the
treatment armamentarium, particularly for patients who
are intolerant or resistant to existing therapies. Future
research may explore its use in combination therapies or in
specific patient populations to optimize outcomes further.

Targeted Therapy Addressing Underlying Pathophysiology:
One of the key clinical implications of Osilodrostat is its
targeted mechanism of action against 11B-hydroxylase, a
critical enzyme involved in cortisol synthesis. By specifically
inhibiting cortisol production at the adrenal gland level,




Thakur K & Shah P
Int. J. Adv. Res. Pharm. Edu. 2024; 6(1)

Osilodrostat addresses the root cause of hypercortisolism
in Cushing syndrome. This targeted approach contrasts
with traditional therapies that may have broader effects
or target downstream cortisol actions, offering a more
focused and potentially effective treatment option.®

Efficacy in Controlling Cortisol Levels: Clinical trials have
consistently demonstrated Osilodrostat’s efficacy in
lowering cortisol levels, as evidenced by reductions in
urinary free cortisol (UFC) and other biomarkers of disease
activity. This biochemical control translates into significant
clinical improvements, including reductions in symptoms
such as central obesity, hypertension, glucose intolerance,
and psychological distress. The ability of Osilodrostat to
achieve and maintain cortisol suppression over extended
periods is critical for managing the chronic nature of Cushing
syndrome and improving long-term outcomes.

Improvement in Symptom Burden and Quality of
Life: Osilodrostat has been associated with substantial
symptomatic relief and improvements in quality of
life for patients with Cushing syndrome. Reductions in
symptoms such as weight gain, facial rounding, fatigue,
and musculoskeletal issues contribute to enhanced physical
function and overall well-being. By alleviating the burden of
hypercortisolism, Osilodrostat may also mitigate associated
comorbidities and improve patient outcomes across various
domains of health.

Potential for Individualized Treatment Approaches: The
introduction of Osilodrostat expands the armamentarium
of treatment options available for Cushing syndrome,
providing clinicians with a valuable tool for individualizing
patient care. Its distinct mechanism of action and favorable
safety profile offer flexibility in treatment selection,
particularly for patients who may not tolerate or respond
adequately to existing therapies. This flexibility enables
healthcare providers to tailor treatment regimens based
on patient-specific factors, including disease severity,
comorbidities, and treatment goals.

Safety Considerations and Monitoring Requirements:
While generally well-tolerated, Osilodrostat requires
careful monitoring of adrenal function and cortisol levels
to mitigate risks such as adrenal insufficiency and other
treatment-related adverse events. Close collaboration
between endocrinologists, primary care providers, and
multidisciplinary teams is essential to optimize safety and
efficacy outcomes throughout the course of treatment.”

Conclusion

In conclusion, Osilodrostat emerges as a promising novel
therapy for the management of Cushing syndrome,
demonstrating potent inhibition of cortisol synthesis and
significant clinical efficacy. While further research is needed
to fully elucidate its long-term safety and potential role in

combination therapies, Osilodrostat represents a critical
advancement in improving outcomes and quality of life for
patients living with this challenging endocrine disorder. Its
approval marks a hopeful step forward in addressing the
unmet medical needs of individuals with Cushing syndrome.
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