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Complications of Elevated Antidiuretic Hormone (ADH) and Cortisol Levels

Mohammada Alam*1

Abstract: This review article explores the physiological and clinical consequences of sustained
elevations in antidiuretic hormone (ADH) and cortisol levels, focusing on their independent and
overlapping complications. Elevated ADH, commonly seen in syndrome of inappropriate
antidiuretic hormone secretion (SIADH), results in water retention and hyponatremia, which can
lead to acute neurological symptoms such as seizures and coma, and chronic complications
including cognitive decline, gait disturbances, and osteoporosis. Elevated cortisol levels, as seen
in endogenous Cushing’s syndrome or with prolonged glucocorticoid therapy, are associated
with systemic complications including hypertension, insulin resistance, visceral obesity, muscle
wasting, osteoporosis, neuropsychiatric disorders, immune suppression, and increased
cardiovascular risk. The review also addresses the diagnostic challenges in differentiating
SIADH from adrenal insufficiency or other electrolyte disorders, especially in hospitalized or
postoperative patients. Additionally, the interplay between cortisol and ADH regulation is
discussed, emphasizing the complex neuroendocrine feedback mechanisms involved. Early
recognition and appropriate management of these hormonal imbalances are critical to reducing
morbidity and improving long-term outcomes.
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1. Independent Scholar

Introduction Meanwhile,  chronic  hypercortisolism—
whether endogenous (e.g., Cushing’s disease,
adrenal tumors) or exogenous (iatrogenic
glucocorticoid  use)—disrupts  metabolic,
cardiovascular, skeletal, immune, and
neuropsychiatric equilibrium. This review
provides a comprehensive synthesis of the
current literature, with a focus on the
complications arising from prolonged high
levels of ADH and cortisol, their overlapping
pathophysiology, and clinical implications for
diagnosis and management.

This review synthesizes current evidence
regarding the pathophysiology and systemic
complications associated with persistently
elevated antidiuretic  hormone (ADH),
characteristic of syndrome of inappropriate
antidiuretic hormone secretion (SIADH), and
chronic hypercortisolism, as occurs in
Cushing’s  syndrome  (endogenous  or
exogenous). Elevations in  antidiuretic
hormone (ADH) and cortisol exert profound
effects across multiple organ systems. In the
case of ADH, the syndrome of inappropriate SIADH and Elevated ADH:
antidiuretic hormone secretion (SIADH) leads
to dysregulated ~ water =~ homeostasis,
hyponatremia, and potential neurologic crisis.

Excessive, unsuppressed ADH secretion—or
increased renal sensitivity to ADH—Ieads to
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water retention, dilutional hyponatremia, and
euvolemic or mild hypervolemic states. Acute
hyponatremia may precipitate cerebral edema
with headache, nausea, seizures, confusion,
coma, and even death; whereas chronic
hyponatremia is associated with subtle
neurological decline, gait disturbances,
cognitive impairment, osteoporosis, and
increased mortality risk. Etiologies are
diverse—including CNS disorders,
malignancies (notably small cell lung cancer),
certain medications, surgical stress, and rare
hereditary syndromes. Management focuses
on fluid restriction, addressing underlying
causes, cautious correction to avoid osmotic
demyelination, and wuse of vasopressin
receptor antagonists when indicated.

Elevated Cortisol / Cushing’s Syndrome:

Chronic  hypercortisolism—whether  from
pituitary adenomas (Cushing’s disease),
ectopic ACTH secretion, adrenal tumors, or
prolonged glucocorticoid therapy—causes
widespread metabolic and structural organ
dysfunction. Complications include
hypertension, insulin resistance or overt
type 2 diabetes, dyslipidemia, visceral obesity,
coagulopathy, increased thromboembolic and
cardiovascular events, immune suppression

with infection risk, osteoporosis and
pathological fractures, myopathy,
neuropsychiatric impairments (depression,
cognitive decline), and delayed wound

healing. Hypercortisolism may also manifest
with electrolyte disturbances—particularly
hypokalemia and hypernatremia due to
cortisol's mineralocorticoid activity in ectopic
ACTH secretion—and rare life-threatening
events such as gastrointestinal perforation.

Interrelationship and Clinical Implications:

In certain clinical contexts, glucocorticoid
excess can indirectly influence ADH
dynamics: cortisol exerts inhibitory feedback
on CRH and vasopressin release, potentially
ameliorating hyponatremia in SIADH; yet in
high ADH-secreting states, this effect may be
insufficient [8]. Diagnostic vigilance is
essential to distinguish among overlapping
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syndromes such as SIADH, cerebral salt-
wasting, and secondary adrenal insufficiency,
particularly in postoperative or neurologically
compromised patients.

Results
SIADH and Elevated ADH

SIADH results from inappropriate ADH
release or heightened renal responsiveness,
due to diverse causes including CNS disease,
pulmonary disorders, drugs, malignancies
(notably small cell lung cancer), surgery, or
idiopathic/genetic syndromes. The principal
consequence is dilutional hyponatremia,
driven by  water retention.  Acute
hyponatremia may precipitate cerebral edema,
seizures, coma, or death, while chronic
hyponatremia may produce cognitive decline,
gait instability, osteoporosis, and elevated
mortality risk.

Chronic Hypercortisolism (Cushing’s
Syndrome)

Chronic elevated cortisol is associated with a
constellation of complications across systems.
High blood pressure, visceral obesity,
dyslipidemia, insulin resistance, and overt
type2 diabetes comprise the metabolic
syndrome hallmarks; musculoskeletal
complications include progressive
osteoporosis, fractures, and sarcopenia;
neuropsychiatric manifestations span
depression, anxiety, cognitive deficits, and
mood  lability;  immune  suppression
predisposes to severe infections; and elevated
thromboembolic  risk often compounds
cardiovascular morbidity and mortality.
Recent echocardiographic studies show
hypercortisolism-related myocardial fibrosis
impairs left ventricular function beyond
metabolic  effects, underscoring direct
cardiomyopathic impacts even after remission.
Also notable are cortisol-related
microvascular  complications in  type2
diabetes—elevated cortisol correlates with
higher rates of diabetic nephropathy,
retinopathy, and neuropathy, suggesting
cortisol may serve as a predictive metabolic
marker in diabetes management.
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Discussion
Pathophysiology and Clinical Spectrum

Elevated ADH triggers dilutional
hyponatremia and its attendant neurological
risks; when chronic, it subtly contributes to
bone loss and cognitive impairment. Its
etiology is multifactorial, necessitating careful
differential diagnosis—particularly against
cerebral salt wasting or postoperative cortisol
deficiency—which may alter management
strategy.

In contrast, cortisol excess mobilizes energy
stores through gluconeogenesis and insulin
resistance  while  suppressing  anabolic
processes in bone and muscle. Cortisol also
downregulates  immune response  and
promotes systemic endothelial dysfunction,
explaining widespread dermatologic,
cardiovascular, musculoskeletal, and
neuropsychiatric complications.

Interplay Between ADH and Cortisol
Excess

Though direct studies on interplay remain
limited, cortisol’s feedback inhibition on
vasopressin (ADH) production may modulate
hyponatremia in SIADH-related states—yet
often fails to prevent complications in more
severe or persistent ADH excess states.
Distinguishing overlapping syndromes like
SIADH, adrenal insufficiency, and cerebral
salt wasting is vital, especially in the
perioperative or neurologically compromised
population.

Long-term Consequences and Remission

Even after biochemical remission of
hypercortisolism, studies suggest persistent
adverse cardiovascular changes—such as
myocardial fibrosis and impaired left
ventricular mechanics—that may not fully
reverse, particularly in patients with
longstanding disease [12]. The long-term
burden includes sustained metabolic risk,
reduced quality of life, and elevated mortality.
Ongoing monitoring remains important even
after  remission, with  attention to
cardiovascular, metabolic, cognitive, and
bone health domains.
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Conclusion

Elevated ADH and cortisol create distinct but
occasionally overlapping clinical syndromes,
affecting  water  balance, electrolytes,
metabolism, musculoskeletal integrity, mental
health, immunity, and cardiovascular function.
Although mechanisms differ, the morbidity
and mortality associated with both disorders
underscore the need for early detection,
comprehensive management, and long-term
follow-up.

Recommendations
Early and Accurate Diagnosis

Clinicians should maintain a high index of
suspicion for SIADH and hypercortisolism in

patients  presenting  with  unexplained
hyponatremia, metabolic syndrome features,
or neuropsychiatric symptoms.

Comprehensive hormonal workups including
serum sodium, osmolality, urine sodium,
cortisol levels, and ACTH should be promptly
performed in appropriate clinical contexts.

Differential Diagnosis is Crucial

Conditions with overlapping presentations—
such as SIADH vs. adrenal insufficiency or
cerebral salt-wasting syndrome—must be
carefully  distinguished, especially in
hospitalized, postoperative, or neurologically
compromised patients. Misdiagnosis may lead
to inappropriate fluid management or steroid
therapy.

Individualized Treatment Strategies

Treatment should target the underlying cause
(e.g., malignancy, pituitary adenoma, ectopic
ACTH secretion, drug-induced SIADH) while
managing symptomatic complications. Fluid
restriction, vasopressin receptor antagonists,
or hypertonic saline may be used in SIADH,
whereas  surgical or  pharmacological
suppression of cortisol is key in Cushing’s
syndrome.

Monitor for Long-Term Complications

Even after biochemical correction of ADH or
cortisol excess, patients may experience
persistent sequelae such as cognitive
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dysfunction, osteoporosis, cardiovascular
disease, or metabolic syndrome. Long-term
follow-up with endocrinology, bone health
assessment, and mental health support is
strongly recommended.

Multidisciplinary Management

A collaborative care approach involving
endocrinologists, neurologists, cardiologists,
nephrologists, and mental health professionals
can optimize outcomes, particularly in
complex or refractory cases.

Patient Education and Lifestyle
Interventions

Educating patients about medication side
effects (e.g., SSRIs, antipsychotics,
glucocorticoids) and encouraging lifestyle
changes—such as sodium intake regulation,
physical activity, and cardiovascular risk
reduction—can help prevent or mitigate
complications.

Research and Guideline Development

Further clinical research is needed to clarify
the pathophysiological interplay between
ADH and cortisol, especially in overlapping
syndromes. Evidence-based clinical
guidelines for managing dual hormone
dysregulation should be developed to guide
standard care practices.
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