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Abstract:

Background: Adrenal crisis, also known as Addisonian crisis, is a life-threatening condition resulting
from acute adrenal insufficiency, characterized by insufficient cortisol production. It is associated with a
mortality rate of 0.5 per 100 patient-years and remains a significant cause of death in individuals with
adrenal insufficiency. Early recognition and prompt treatment are critical to improving outcomes.

Aim: This review aims to provide an updated understanding of adrenal crisis, including its
pathophysiology, etiology, epidemiology, risk factors, diagnostic evaluation, and management strategies,
with a focus on improving outcomes through timely intervention and patient education.

Methods: The review synthesizes current literature on adrenal crisis, focusing on its clinical presentation,
diagnostic criteria, and treatment protocols. Key aspects such as the role of glucocorticoids, precipitating
factors, and preventive strategies are discussed.

Results: Adrenal crisis is often triggered by infections, physical or emotional stress, and medication
nonadherence. Laboratory findings include hyponatremia, hyperkalemia, hypoglycemia, and elevated
ACTH levels in primary adrenal insufficiency. Immediate administration of hydrocortisone is the
cornerstone of treatment, with continuous infusion showing superior outcomes compared to intermittent
boluses. Patient education on sick day rules and the use of emergency hydrocortisone kits are essential for
prevention.

Conclusion: Adrenal crisis is a medical emergency requiring prompt recognition and treatment. A
multidisciplinary approach involving endocrinologists, intensivists, and pharmacists is crucial for optimal
management. Enhanced patient education and adherence to preventive measures can significantly reduce
morbidity and mortality.
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Introduction:

Adrenal crisis, also referred to as Addisonian crisis, represents a critical and life-threatening
manifestation of acute adrenal insufficiency. This condition is associated with a considerable mortality
rate of 0.5 per 100 patient-years and continues to be a significant contributor to mortality among
individuals diagnosed with adrenal insufficiency.[1] Without prompt and appropriate medical
intervention, patients may undergo rapid clinical deterioration, which can lead to fatal outcomes, either in
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pre-hospital settings or shortly following hospital admission.The pathophysiology of adrenal crisis is
rooted in the insufficient production of cortisol, the principal glucocorticoid (GC) hormone secreted by the
adrenal cortex. This deficiency may arise from intrinsic adrenal dysfunction or external factors that
disrupt cortisol synthesis or secretion. Given the critical role of cortisol in maintaining homeostasis,
particularly during physiological stress, early recognition and immediate therapeutic intervention are
paramount to improving patient survival and reducing adverse outcomes.[2]A critical distinction must be
made between adrenal insufficiency and adrenal crisis, as the latter represents an acute exacerbation that
can rapidly progress to fatality if not addressed promptly. Despite the well-documented clinical features of
adrenal crisis, its diagnosis often poses challenges, leading to delays in treatment initiation. Such delays
are associated with elevated morbidity and mortality rates, underscoring the need for heightened clinical
vigilance.[3]Prophylactic strategies to mitigate the risk of adrenal crisis are essential and include
comprehensive patient and family education regarding sick day rules, which emphasize the importance of
stress-dose glucocorticoid administration during illness or physiological stress. Additionally, ensuring the
availability of intramuscular hydrocortisone for emergency use at home is a critical component of
preventive care.[4]

The lack of a universally accepted definition for adrenal crisis has been a subject of ongoing
debate among experts in the field. Various expert reviews have proposed differing criteria to define this
condition. For the purposes of this discussion, the definition provided by Rushworth et al. in 2019 will be
adopted, as it offers a clinically relevant and operational framework for identifying adrenal
crisis.[5]According to this definition, adrenal crisis is characterized by an acute and significant decline in
health status, accompanied by specific clinical criteria. These include absolute hypotension, defined as a
systolic blood pressure (SBP) of less than 100 mm Hg, or relative hypotension, indicated by a systolic
blood pressure drop of 20 mm Hg or more below the patient’s baseline. The diagnosis is further
supported by the patient’s response to parenteral glucocorticoid administration, which typically results in
the resolution of hypotension within the first hour and a gradual improvement in clinical symptoms over
the subsequent two hours.[5] This definition underscores the importance of timely glucocorticoid
replacement as a cornerstone of effective management.

Etiology and Historical Context of Adrenal Crisis

The understanding of adrenal insufficiency and adrenal crisis has evolved significantly since its
initial description. In 1855, Thomas Addison provided the first detailed account of adrenal insufficiency, a
groundbreaking contribution that laid the foundation for further research into this condition.[6] A pivotal
advancement occurred in the late 1940s with the discovery of cortisone by Hench, Kendall, and
Reichstein. This discovery revolutionized the therapeutic approach to adrenal insufficiency, significantly
improving the prognosis and life expectancy of affected individuals.[7][8] Historically, tuberculosis was
the predominant cause of adrenal insufficiency, accounting for approximately 70% of cases during the
1930s. However, the etiology of adrenal insufficiency has shifted over time. In contemporary developed
nations, autoimmune adrenalitis, also known as Addison's disease, has become the leading cause of
primary adrenal insufficiency. In contrast, tuberculosis remains the primary cause in developing
countries, reflecting disparities in healthcare access and disease prevalence.[9]

An adrenal crisis can serve as the initial manifestation of previously undiagnosed adrenal
insufficiency, occurring in up to 50% of cases. Additionally, it can arise in patients with a known diagnosis
of adrenal insufficiency, often triggered by identifiable stressors.[10][11][12] Notably, a prior study found
that approximately 10% of patients experiencing an adrenal crisis had no discernible precipitating factor,
highlighting the complexity of this condition.[13] The primary precipitating factors for adrenal crisis
include infections, such as bacterial, mycobacterial, fungal, parasitic, or viral infections, including COVID-
19, which can precipitate an adrenal crisis by increasing physiological stress and cortisol
demand.[13][14] Gastrointestinal and flu-like illnesses, particularly those associated with vomiting or
diarrhea, can impair oral glucocorticoid absorption and exacerbate cortisol deficiency.[5][15] Physical
stressors, such as trauma, surgery, pregnancy, childbirth, exposure to extreme temperatures, and other
physically stressful situations, can also trigger an adrenal crisis.[13] Significant emotional distress has
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been identified as a potential precipitant of adrenal crisis, as can strenuous physical activity, which
increases  cortisol demand, particularly in individuals with inadequate glucocorticoid
replacement.[13][16] Nonadherence to glucocorticoid therapy and abrupt discontinuation of chronic
glucocorticoid therapy are common causes of adrenal crisis, as they lead to cortisol deficiency and adrenal
suppression.[17] Thyrotoxicosis accelerates cortisol metabolism, exacerbating cortisol deficiency, while
the initiation of levothyroxine therapy in untreated cases of adrenal insufficiency can precipitate a crisis
due to increased metabolic demand.[17] Certain medications, such as antiadrenal agents (e.g., mitotane,
metyrapone, ketoconazole) and anticancer therapies (e.g., immune checkpoint inhibitors, tyrosine kinase
inhibitors), can impair adrenal function or cortisol synthesis, increasing the risk of adrenal
crisis.[18][19][20][21] These precipitating factors underscore the importance of patient education,
vigilant monitoring, and appropriate glucocorticoid dose adjustments during periods of physiological or
psychological stress to prevent adrenal crises.

Epidemiology:

Determining the precise frequency of adrenal crises within the general population remains a
significant challenge due to underreporting and variability in diagnostic criteria. However, studies have
estimated that patients with adrenal insufficiency experience an adrenal crisis at an annual rate of 6% to
8%.[15][22] Despite extensive patient education on the management and prevention of adrenal
insufficiency, the incidence of adrenal crises remains notably high. For instance, one study reported a 6%
mortality rate associated with adrenal crises even among well-informed patients, highlighting the
persistent risk despite preventive measures.[13] Furthermore, the annual frequency of adrenal crisis in
patients diagnosed with Addison's disease remains consistent at 8%, underscoring the ongoing
vulnerability of this population.[23]

Risk Factors for Adrenal Crisis

Several risk factors have been identified that increase the likelihood of an adrenal crisis. A known
history of adrenal insufficiency or a previous adrenal crisis significantly elevates the risk of
recurrence.[10][24] Patients with primary adrenal insufficiency are at a higher risk compared to those
with secondary adrenal insufficiency, as the former involves direct damage to the adrenal glands, leading
to more profound cortisol deficiency.[10][24] Ongoing glucocorticoid (GC) therapy, including topical and
inhaled forms, also poses a risk, particularly if abruptly discontinued, as it can suppress the hypothalamic-
pituitary-adrenal (HPA) axis and precipitate a crisis.[25]

Certain medications are known to influence cortisol metabolism or production, thereby
increasing the risk of adrenal crisis. These include levothyroxine, phenytoin, phenobarbital, rifampin,
carbamazepine, St. John's wort, ketoconazole, etomidate, and fluconazole.[25][26][27][28]
Anticoagulation agents, which increase the risk of adrenal hemorrhage, and medications such as
megestrol acetate and medroxyprogesterone, which can suppress the HPA axis, further contribute to the
risk.[29][30][31]Pregnancy, particularly during the third trimester, is another significant risk factor due to
the increased physiological stress and cortisol demand during this period.[32] Advanced age and the
presence of comorbidities, such as cardiovascular disease or diabetes, also heighten the risk of adrenal
crisis.[5][10][24] Patients with type 1 diabetes are particularly vulnerable due to the interplay between
glycemic control and cortisol regulation.[5] Additionally, conditions such as adrenal metastasis or adrenal
hemorrhage can  precipitate = an  adrenal crisis by  directly impairing adrenal
function.[33][34]Polyglandular autoimmune syndromes, specifically types 1 and 2, are also associated
with an increased risk of adrenal crisis due to the concurrent autoimmune destruction of multiple
endocrine glands, including the adrenal cortex.[35][36] These risk factors collectively emphasize the
importance of vigilant monitoring, patient education, and tailored management strategies to mitigate the
risk of adrenal crises in vulnerable populations.

https://reviewofconphil.co 6421



Pathophysiology

The pathophysiology of adrenal crisis, while not fully elucidated, can be understood by examining
the multifaceted roles of glucocorticoids (GCs) in maintaining homeostasis. GCs exert permissive,
suppressive, stimulatory, and preparative effects on various physiological systems, particularly during
stress responses. Although these functions have been explored in greater detail elsewhere, a concise
overview is provided here to contextualize the clinical manifestations of adrenal crisis.[37]

Cardiovascular System

GCs play a permissive role in the cardiovascular system by enhancing the function of adrenergic
receptors in the heart and vasculature. In the absence of GCs, catecholamines cannot fully activate these
receptors, leading to impaired cardiovascular responses.[38] During an adrenal crisis, this deficiency
results in hypotension, which can progress to profound shock that is often refractory to standard
interventions such as fluid resuscitation and vasopressor therapy.

Immune System

The immune system is intricately linked to the stress response, with infectious or noninfectious
stressors triggering the release of pro-inflammatory cytokines such as interleukin (IL)-1, IL-2, IL-6, tumor
necrosis factor (TNF)-a, and TNF-y. These cytokines activate the hypothalamic-pituitary-adrenal (HPA)
axis, leading to increased GC production, which in turn modulates the immune response by inhibiting
cytokine production, release, and activity.[39][40][41][42] In an adrenal crisis, the absence of adequate
GC levels results in an uncontrolled cytokine response, causing systemic inflammation, fever, widespread
vasodilation, and increased capillary permeability. This cascade leads to fluid shifting from the
intravascular space into tissues, contributing to hypovolemia and shock.

Intravascular Volume

GCs influence fluid balance by potentially suppressing the expression and secretion of
antidiuretic hormone (ADH) in hypothalamic neurons.[43][44] During an adrenal crisis, the lack of GC-
mediated suppression leads to increased ADH activity, resulting in excessive diuresis and subsequent
volume depletion.

Glucose Homeostasis

GCs are critical for maintaining glucose homeostasis during stress. They promote glycogenolysis
and gluconeogenesis while inducing insulin resistance, thereby increasing blood glucose levels and
reducing peripheral glucose uptake.[45] In an adrenal crisis, the deficiency of GCs impairs these
mechanisms, leading to hypoglycemia due to inadequate glucose production and enhanced peripheral
glucose utilization.

Appetite Regulation

Corticotropin-releasing hormone (CRH), a potent appetite suppressant, is released in response to
stress. GCs inhibit CRH release, thereby stimulating appetite.[43] In a GC-deficient state, such as during an
adrenal crisis, CRH release remains uninhibited, leading to anorexia and further compounding the
metabolic derangements.

Electrolyte Disturbances

The impact of adrenal crisis on electrolyte balance varies depending on the type of adrenal
insufficiency. In primary adrenal insufficiency, the destruction of the adrenal cortex leads to both
glucocorticoid and mineralocorticoid deficiency. Aldosterone, regulated by the renin-angiotensin-
aldosterone system, is critical for sodium retention and potassium excretion.[47] Its deficiency results in
volume loss, hyponatremia, and hyperkalemia.[12] In contrast, secondary and tertiary adrenal
insufficiency, which involve isolated adrenocorticotropic hormone (ACTH) deficiency, do not significantly
affect aldosterone levels, as the adrenal cortex remains intact.[48][47]In summary, the pathophysiology of
adrenal crisis involves a complex interplay of dysregulated immune responses, cardiovascular instability,
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fluid and electrolyte imbalances, and metabolic disturbances. These mechanisms collectively contribute to
the life-threatening manifestations of this condition, underscoring the critical need for prompt
recognition and intervention.

Pathophysiology

The pathophysiology of adrenal crisis, while not fully elucidated, can be understood by examining
the multifaceted roles of glucocorticoids (GCs) in maintaining homeostasis. GCs exert permissive,
suppressive, stimulatory, and preparative effects on various physiological systems, particularly during
stress responses. Although these functions have been explored in greater detail elsewhere, a concise
overview is provided here to contextualize the clinical manifestations of adrenal crisis.[37]In the
cardiovascular system, GCs play a permissive role by enhancing the function of adrenergic receptors in the
heart and vasculature. In the absence of GCs, catecholamines cannot fully activate these receptors, leading
to impaired cardiovascular responses.[38] During an adrenal crisis, this deficiency results in hypotension,
which can progress to profound shock that is often refractory to standard interventions such as fluid
resuscitation and vasopressor therapy.

The immune system is intricately linked to the stress response, with infectious or noninfectious
stressors triggering the release of pro-inflammatory cytokines such as interleukin (IL)-1, IL-2, IL-6, tumor
necrosis factor (TNF)-a, and TNF-y. These cytokines activate the hypothalamic-pituitary-adrenal (HPA)
axis, leading to increased GC production, which in turn modulates the immune response by inhibiting
cytokine production, release, and activity.[39][40][41][42] In an adrenal crisis, the absence of adequate
GC levels results in an uncontrolled cytokine response, causing systemic inflammation, fever, widespread
vasodilation, and increased capillary permeability. This cascade leads to fluid shifting from the
intravascular space into tissues, contributing to hypovolemia and shock.GCs influence fluid balance by
potentially suppressing the expression and secretion of antidiuretic hormone (ADH) in hypothalamic
neurons.[43][44] During an adrenal crisis, the lack of GC-mediated suppression leads to increased ADH
activity, resulting in excessive diuresis and subsequent volume depletion.In glucose homeostasis, GCs are
critical for maintaining blood glucose levels during stress. They promote glycogenolysis and
gluconeogenesis while inducing insulin resistance, thereby increasing blood glucose levels and reducing
peripheral glucose uptake.[45] In an adrenal crisis, the deficiency of GCs impairs these mechanisms,
leading to hypoglycemia due to inadequate glucose production and enhanced peripheral glucose
utilization.

Corticotropin-releasing hormone (CRH), a potent appetite suppressant, is released in response to
stress. GCs inhibit CRH release, thereby stimulating appetite.[43] In a GC-deficient state, such as during an
adrenal crisis, CRH release remains uninhibited, leading to anorexia and further compounding the
metabolic derangements.The impact of adrenal crisis on electrolyte balance varies depending on the type
of adrenal insufficiency. In primary adrenal insufficiency, the destruction of the adrenal cortex leads to
both glucocorticoid and mineralocorticoid deficiency. Aldosterone, regulated by the renin-angiotensin-
aldosterone system, is critical for sodium retention and potassium excretion.[47] Its deficiency results in
volume loss, hyponatremia, and hyperkalemia.[12] In contrast, secondary and tertiary adrenal
insufficiency, which involve isolated adrenocorticotropic hormone (ACTH) deficiency, do not significantly
affect aldosterone levels, as the adrenal cortex remains intact.[48][47]In summary, the pathophysiology of
adrenal crisis involves a complex interplay of dysregulated immune responses, cardiovascular instability,
fluid and electrolyte imbalances, and metabolic disturbances. These mechanisms collectively contribute to
the life-threatening manifestations of this condition, underscoring the critical need for prompt
recognition and intervention.

Evaluation

In the context of an adrenal crisis, several laboratory abnormalities may be observed, reflecting
the underlying endocrine and metabolic dysregulation. Classic laboratory features include hyponatremia
and hyperkalemia, both resulting from mineralocorticoid deficiency, which impairs sodium retention and
potassium excretion. Hypoglycemia may also be present due to decreased gluconeogenesis and
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glycogenolysis, as glucocorticoids play a critical role in maintaining glucose homeostasis. In primary
adrenal insufficiency, ACTH levels are typically elevated or high-normal due to the loss of negative
feedback inhibition on the pituitary gland, whereas in secondary adrenal insufficiency, ACTH levels are
low or low-normal. Hypercalcemia may occur as a consequence of hypovolemia, while elevated creatinine
levels are often indicative of prerenal failure resulting from volume depletion. Low aldosterone levels are
characteristic of primary adrenal insufficiency, accompanied by high renin levels due to increased urinary
sodium loss and reduced blood volume. Hematological abnormalities, such as normocytic normochromic
anemia, lymphocytosis, and eosinophilia, may also be observed due to glucocorticoid deficiency.
Additionally, increased thyroid-stimulating hormone (TSH) levels may be present, either due to coexisting
hypothyroidism in autoimmune polyglandular endocrinopathy or the absence of cortisol's inhibitory
effect on TSH production.

Evaluation of Cortisol Levels

The treatment of adrenal crises should never be delayed obtaining blood work for etiological
assessment, as prompt administration of hydrocortisone is critical for stabilizing the patient. However, if
there is no anticipated delay in treatment, blood work can be quickly performed before initiating
hydrocortisone administration. Recommended blood tests include ACTH levels, which help differentiate
between primary and secondary adrenal insufficiency. High ACTH levels with low cortisol and aldosterone
indicate primary adrenal insufficiency, whereas low ACTH levels with low cortisol suggest secondary or
tertiary adrenal insufficiency. A basic metabolic panel, including glucose, sodium, potassium, and
creatinine, should also be obtained to assess metabolic and electrolyte imbalances. Additional blood tests,
such as cortisol, aldosterone, and renin levels, may provide further diagnostic information. In cases where
the diagnosis of adrenal crisis is uncertain and cortisol levels are borderline, performing an ACTH
stimulation test in the acute setting is not recommended until the patient's condition has stabilized, as the
priority is immediate treatment to prevent life-threatening complications.[54]

Treatment and Management

The definitive treatment for adrenal crisis involves the administration of glucocorticoids (GCs),
specifically hydrocortisone. In patients with known adrenal insufficiency, the presence of symptoms
consistent with an adrenal crisis should be sufficient to initiate treatment. For medically unstable patients
strongly suspected of having adrenal insufficiency or crisis, stress-dose steroids should be administered
promptly without delay.[55] It is important to note that the dosing of stress-dose steroids and fluid
resuscitation differs between children and adults.Recent evidence suggests that continuous infusion of
hydrocortisone is a superior delivery method compared to intermittent boluses in the management of
adrenal crises. Continuous infusion has been shown to maintain cortisol levels more consistently within
the therapeutic range, thereby optimizing clinical outcomes.[57] Involving an endocrinologist as soon as
possible is crucial to ensure appropriate management and to provide guidance on patient care.Once
clinical improvement is observed, a gradual tapering of steroids should be initiated to prevent abrupt
discontinuation and to facilitate a smoother transition to lower doses.[58] The need for mineralocorticoid
replacement should be assessed on an individual basis and in consultation with an endocrinologist.
Notably, if the administered GC doses exceed 50 mg, mineralocorticoid replacement is unnecessary, as
higher doses of hydrocortisone provide sufficient mineralocorticoid activity.[59]

In situations where hydrocortisone is unavailable, alternative parenteral glucocorticoids can be
considered. Prednisolone is a preferred alternative, with an initial bolus of 25 mg followed by two
additional 25 mg doses within the first 24 hours. This regimen should then be continued with a daily dose
of 50 mg of prednisone. Methylprednisolone can be administered at a dosage of 40 mg every 24 hours,
while dexamethasone, the least preferred alternative, is recommended at a dosage of 4 mg every 24
hours.[5][27]For patients in whom an infectious process precipitates the adrenal crisis, prompt
administration of appropriate antibiotics is essential to address the underlying infection. This step is
critical to resolving the triggering factor and preventing further complications.In summary, the
management of adrenal crisis centers on the timely administration of glucocorticoids, with
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hydrocortisone being the treatment of choice. Continuous infusion is preferred over intermittent boluses,
and endocrinologist involvement is crucial for optimal care. Gradual tapering of steroids, individualized
assessment of mineralocorticoid replacement, and the use of alternative glucocorticoids when necessary
are key components of effective management. Additionally, addressing precipitating factors, such as
infections, with appropriate antibiotics is vital for comprehensive treatment.

Differential Diagnosis

An adrenal crisis is rarely an isolated event, and its differential diagnosis can be extensive,
depending on the clinical presentation and underlying etiology. Common symptoms such as altered
mental status, abdominal pain, nausea, vomiting, and fever are frequently observed, but hypotension
typically remains the most significant feature. For patients with a known history of adrenal insufficiency
presenting with these symptoms, adrenal crisis should be the primary differential diagnosis.[60] Further
investigation is necessary to identify the underlying cause of the adrenal crisis, which may include
evaluating conditions such as sepsis, septic shock, circulatory shock, myxedema coma, infection, trauma,
physical or emotional stress, myocardial infarction, and other potential triggers. In patients without a
known adrenal pathology who exhibit hypotension resistant to fluid administration and vasopressor
support, adrenal crisis should be strongly considered as a diagnosis.[4]

Prognosis

Despite the potential for successful treatment with prompt administration of glucocorticoids
(GCs), the mortality rate associated with adrenal crisis remains unacceptably high. This condition is rare,
and many healthcare professionals may have limited familiarity with its presentation and management. A
retrospective study conducted in the United Kingdom revealed that adrenal crisis contributed to 10% of
deaths in patients with primary and secondary adrenal insufficiency, underscoring the severity of this
condition.[61]

Complications

An adrenal crisis can result in fatal outcomes, even with timely recognition and appropriate
treatment.[2] Beyond the risk of death, adrenal crisis is associated with several potential complications.
Electrolyte abnormalities, such as hyponatremia, hyperkalemia, and hypoglycemia, can lead to seizures,
arrhythmias, and coma.[60] If left untreated, hypotension can cause hypoperfusion, potentially resulting
in multiple organ failure. Additionally, the precipitating disease or event that triggered the adrenal crisis
can introduce further complications, complicating the clinical course and management.[50]

Consultations

Patients presenting with an adrenal crisis often require critical care evaluation and consultation
due to the severity of their condition. Common manifestations such as hypotension, altered mental status,
and cardiovascular collapse necessitate intensive monitoring and management. Treatment in the acute
care setting may involve the use of vasopressors, fluid resuscitation, antibiotics, and targeted
interventions based on the precipitating etiology of the adrenal crisis.When an adrenal crisis is suspected,
an emergent endocrinology consultation is imperative. This consultation can aid in confirming the
diagnosis, tailoring the appropriate administration of corticosteroids, and managing any underlying
endocrine disorders during both the inpatient and outpatient phases of care. The involvement of an
endocrinologist ensures comprehensive management and long-term follow-up to prevent recurrence and
optimize patient outcomes.

Deterrence and Patient Education

More than 50% of patients experiencing an adrenal crisis do not have a prior diagnosis of adrenal
insufficiency. This highlights the critical need to enhance the competence of healthcare professionals
through targeted education on the diagnosis and use of stress-dose steroids to manage adrenal crises
effectively.[60] Equally important is the education of patients and their families to ensure they are
equipped to recognize and respond to adrenal crises promptly.
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Patients should be educated by their healthcare providers based on the following guidelines:

Sick Day Rules: Patients must be aware of the sick day rules, which involve doubling or tripling their daily
oral dose of glucocorticoids (GCs) during acute illness to mimic the physiological increase in cortisol
levels during stress.[17] Specifically, for a fever exceeding 38 °C, doubling the oral corticosteroid dose is
recommended, while for a fever exceeding 39 °C, tripling the dose is advised.

Stress Dose Administration: Patients should understand how to administer stress doses during
physically or emotionally stressful situations, such as trauma, surgery, major procedures, or severe illness.
In cases of significant emotional stress, such as the death of a loved one or the anticipation of a major
examination, an additional dose of 10 mg of hydrocortisone is recommended to help manage the
situation.[17]

Recognizing Symptoms: Patients should be educated about the signs and symptoms of adrenal
insufficiency to facilitate early recognition and management. Common symptoms include nausea,
vomiting, abdominal pain, unintentional weight loss, dizziness, confusion, hypoglycemia, fever, and a
diminished sense of well-being.

Medical Alert Identification: Patients with adrenal insufficiency should be advised to wear a medical
alert bracelet or necklace. This simple yet crucial accessory provides essential information to healthcare
providers during emergencies, ensuring prompt and appropriate care.[27][58]

Emergency Supplies: Patients should maintain an emergency kit at home, which should include
injectable vials of 100 mg hydrocortisone sodium succinate or 4 mg dexamethasone, 0.9% sterile normal
saline vials, and syringes. These supplies should be readily accessible for use during emergencies.[62]

Steroid Card: Patients should carry a steroid card that provides clear instructions for managing an
adrenal crisis. This card should outline the recommended dosing information, such as 100 mg of
hydrocortisone administered intravenously or intramuscularly, followed by an additional 200 mg over the
next 24 hours in equally divided doses of 50 mg every 6 hours. The card ensures that healthcare providers
unfamiliar with adrenal crisis management can administer appropriate treatment promptly.

Regular Follow-Up: Patients should schedule regular follow-up appointments with an endocrinologist to
monitor their condition, optimize treatment, and discuss stress dosing as needed. The recommended
frequency is annually for adults and every 3 to 6 months for children.

By adhering to these guidelines, patients can play an active role in managing their condition,
reducing the risk of adrenal crises, and ensuring timely intervention when necessary. Healthcare
providers must emphasize the importance of patient education and preparedness to improve outcomes
and quality of life for individuals with adrenal insufficiency.

Other Issues

An adrenal crisis should be suspected in patients presenting with acute refractory shock that
does not respond to adequate fluid resuscitation and vasopressor support. This condition is more
frequently observed in older patients, individuals with comorbidities, and those with concurrent
endocrine disorders. Patients experiencing altered mental status in conjunction with endocrine disorders
may face an increased risk of mortality. Laboratory findings such as hyponatremia, hyperkalemia, or
hypoglycemia, particularly when accompanied by hypotension, may indicate an adrenal crisis. Immediate
administration of 100 mg hydrocortisone via intravenous (IV) or intramuscular (IM) routes is crucial in
the treatment of suspected adrenal crisis. Prompt initiation of glucocorticoid (GC) therapy is essential for
managing adrenal crises and preventing further clinical deterioration.

Enhancing Healthcare Team Outcomes

The effective management of adrenal crises, particularly in the intensive care unit (ICU), requires
an interprofessional team approach due to the multisystem involvement and high mortality rate
associated with this condition. The interprofessional healthcare team should include an intensivist,
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endocrinologist, ICU nurse, and pharmacist, all working collaboratively to optimize patient outcomes.ICU
nurses play a critical role in monitoring vital signs, urine output, and hemodynamics in patients
experiencing adrenal crises. Close observation and prompt recognition of changes or deterioration in a
patient's condition are essential for early intervention and appropriate management. Patient education is
a key aspect of preventing adrenal crisis episodes. In collaboration with the multidisciplinary healthcare
team, nurses should educate patients and their families about the condition, its potential complications,
and the importance of adhering to sick day rules.[58]Emphasis should be placed on avoiding the abrupt
cessation of exogenous corticosteroids, as this is a common trigger for adrenal crisis. Patients should
receive education about the importance of regular monitoring, recognizing signs of adrenal insufficiency,
and making appropriate adjustments to their medication doses. Clinicians and pharmacists should
educate patients about the adverse effects of corticosteroids and ensure they understand the importance
of adherence to prescribed regimens. Additionally, all patients with adrenal insufficiency should be
encouraged to wear a medical alert bracelet or necklace that indicates their condition during
emergencies.[64]

Patient Outcomes

Despite receiving steroid replacement therapy, individuals who have experienced adrenal crises
often face significant challenges in their quality of life. Studies have indicated that many individuals suffer
from disabilities and are unable to work due to conditions such as depression and chronic fatigue, leading
to a poor quality of life.[65]Adrenal crises continue to be associated with an unacceptably high mortality
rate. Although the exact cause of mortality may not be apparent in all cases, it is believed to be attributed
to respiratory infections, adverse cardiovascular events, and stroke.[1] Despite extensive efforts in patient
education, the incidence of adrenal crisis-related mortality remains significant. A study involving 423
participants reported an adrenal crisis-related mortality rate as high as 6%.[13] Furthermore, patient
satisfaction with the management of adrenal crises in the emergency setting has been reported to be as
low as 66%, highlighting the need for improved patient education, healthcare provider training, and
systemic approaches to managing this life-threatening condition.[66]In conclusion, the management of
adrenal crises requires a coordinated, interprofessional approach to ensure timely diagnosis, effective
treatment, and comprehensive patient education. By addressing these aspects, healthcare teams can
improve patient outcomes, reduce mortality rates, and enhance the quality of life for individuals with
adrenal insufficiency.

Role of Emergency Providers:

Emergency providers play a pivotal role in the recognition, diagnosis, and immediate
management of adrenal crisis, a life-threatening condition that requires prompt intervention to prevent
fatal outcomes. As the first point of contact for patients presenting with acute symptoms, emergency
providers must maintain a high index of suspicion for adrenal crisis, particularly in individuals with
known adrenal insufficiency or those presenting with refractory hypotension, altered mental status, and
electrolyte abnormalities such as hyponatremia, hyperkalemia, or hypoglycemia. The ability to rapidly
identify and initiate treatment for adrenal crisis is critical, as delays in glucocorticoid administration can
lead to irreversible complications, including cardiovascular collapse, multi-organ failure, and death.The
initial assessment by emergency providers should focus on identifying clinical signs and symptoms
consistent with adrenal crisis, such as hypotension unresponsive to fluid resuscitation, nausea, vomiting,
abdominal pain, fever, and altered mental status. A thorough history, including any known adrenal
insufficiency, recent illness, trauma, surgery, or medication changes, is essential for guiding the diagnostic
process. Laboratory evaluation should include a basic metabolic panel to assess for electrolyte
imbalances, cortisol levels, and ACTH levels to differentiate between primary and secondary adrenal
insufficiency. However, treatment should not be delayed for diagnostic confirmation, as the administration
of glucocorticoids is time-sensitive and lifesaving.The cornerstone of management in the emergency
setting is the immediate administration of intravenous or intramuscular hydrocortisone, typically at a
dose of 100 mg, followed by additional doses over the next 24 hours. Fluid resuscitation with isotonic
saline is also critical to address hypovolemia and hypotension. In cases where hydrocortisone is
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unavailable, alternative glucocorticoids such as prednisolone, methylprednisolone, or dexamethasone
may be used, though hydrocortisone remains the preferred agent due to its rapid onset and
mineralocorticoid activity. Emergency providers must also address precipitating factors, such as
infections, by initiating appropriate antibiotics or other targeted therapies.

In addition to acute management, emergency providers are responsible for coordinating care
with endocrinologists and critical care specialists to ensure comprehensive treatment and follow-up. This
includes facilitating the transition of care to an inpatient setting for further stabilization and monitoring.
Emergency providers should also emphasize the importance of patient education during the acute phase,
particularly for individuals with newly diagnosed adrenal insufficiency. This includes instructing patients
on the use of stress-dose glucocorticoids, recognizing early signs of adrenal crisis, and the necessity of
wearing medical alert identification.The role of emergency providers extends beyond immediate
treatment to include advocacy for systemic improvements in the management of adrenal crisis. This
involves promoting awareness and education among healthcare professionals to enhance recognition and
reduce delays in treatment. Emergency providers can also contribute to the development of standardized
protocols for the management of adrenal crisis in emergency departments, ensuring consistent and
evidence-based care.In summary, emergency providers are essential in the early recognition and
management of adrenal crisis. Their ability to rapidly diagnose and initiate treatment with glucocorticoids
and fluid resuscitation can significantly impact patient outcomes. By collaborating with endocrinologists,
educating patients, and advocating for systemic improvements, emergency providers play a critical role in
reducing the morbidity and mortality associated with this life-threatening condition. Their expertise and
prompt action are vital to ensuring the best possible outcomes for patients experiencing adrenal crisis.

Conclusion:

The adrenal crisis is a critical and potentially fatal condition that demands immediate recognition
and intervention. Despite advances in understanding its pathophysiology and treatment, the mortality
rate remains unacceptably high, particularly among patients with undiagnosed adrenal insufficiency. The
condition is often precipitated by infections, physical or emotional stress, and medication nonadherence,
highlighting the importance of patient education and preventive strategies. The cornerstone of treatment
is the prompt administration of glucocorticoids, with hydrocortisone being the preferred agent. Recent
evidence supports the use of continuous hydrocortisone infusion over intermittent boluses for
maintaining therapeutic cortisol levels. Additionally, addressing precipitating factors, such as infections,
with appropriate antibiotics is essential for comprehensive management. Patient education plays a pivotal
role in preventing adrenal crises. Adherence to sick day rules, the availability of emergency
hydrocortisone Kkits, and the use of medical alert identification are critical components of patient care.
Regular follow-up with endocrinologists ensures optimal management and reduces the risk of recurrence.
A multidisciplinary approach involving intensivists, endocrinologists, pharmacists, and nurses is essential
for improving outcomes. Enhanced training for healthcare providers and systemic approaches to
managing adrenal crises are necessary to address the high mortality rate and improve patient satisfaction.
In conclusion, adrenal crisis remains a significant challenge in clinical practice. Timely diagnosis, effective
treatment, and comprehensive patient education are key to reducing morbidity and mortality. By fostering
collaboration among healthcare professionals and empowering patients with knowledge and resources,
the burden of adrenal crisis can be mitigated, ultimately improving the quality of life for individuals with
adrenal insufficiency.
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