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Abstract Case Report

Addison’s disease, also known as primary adrenal insufficiency, is an endocrinological condition with a deficiency in
the production of glucocorticoids and mineralocorticoids from the adrenal cortex. It’s a very life-threatening disease
that is often overlooked due to the unspecific range of symptoms patients usually present with, thus a prompt diagnosis
is essential. We present the clinical history, physical findings, laboratory results, and imaging studies of a young
female presenting with cardiogenic shock revealing Addisson’s disease. The association between adrenal insufficiency
and cardiogenic shock and pertinent literature are reviewed.
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INTRODUCTION

Addison’s disease is associated with a
decreased  production  of  glucocorticoid and
mineralocorticoid hormones from the adrenal cortex [1,
2]. Although autoimmune adrenalitis is considered to be
the major cause of Addison’s disease in up to 90% of
diagnosed individuals, prevalent in female patients
between 30 and 50 years of age, other etiologies include
infectious, drug induced, and/or genetic factors [3,
4].Common manifestations of this condition are
hyponatremia, hyperkalemia, and/or hypoglycemia
along with mucosal and skin hyperpigmentations [3-5].
Adrenal insufficiency usually presents with vague
symptoms such as weakness, fatigue, anorexia, weight
loss, and hyperpigmentation as the primary symptoms.
Although cardiovascular manifestations of Addison’s
disease include hypotension, syncope, and arrhythmias,
the development of a dilated cardiomyopathy and heart
failure are an uncommon life-threatening complication
[6-10]. Cardiogenic shock arising from adrenal
insufficiency is less common [4, 5].

We describe a unique case of a young female
with undiagnosed primary adrenal insufficiency
presenting with cardiogenic shock.

CASE REPORT

We received a 47 year-old female patient with
a history of severe congestive heart failure and sever
systolic dysfunction, with no history of hypertension,
diabetes mellitus or smoking. She was under
furosemide 40 mg twice daily, ramipril 10 mg daily,
bisoprolol 5mg daily, spironolactone 50 mg daily and
omeprazol 20 mg daily. She had not been taking any
oral contraceptives, or any natural medicines. The
patient was admitted to our hospital due to the on-set of
dyspnea (NYHA class Il1l) with anasarca two weeks
prior to her admission. She reported orthopnea,
paroxysmal nocturnal dyspnea and decreased appetite.
On presentation, the patient’s vital signs were: blood
pressure 75/35 mmHg, heart rate 153 bpm, respiration
rate 30 breaths/min, saturating 85% on room air and
body temperature was 37°C. On physical exam, the
patient had the clinical signs of florid heart failure with
edema of the lower extremities, cool extremities,
abdominal distention, tachycardia and neck vein
distension, with exhibited generalized
hyperpigmentation and tanning of her skin creases. On
chest auscultation, there were bilateral rales audible
over the lower two thirds of both lung fields. The
patient was in cardiogenic shock with systolic pressures
in the 75-80 mmHg range and oliguria. Transthoracic
echocardiography (TTE) confirmed a dilated left
ventricle (LV), severe LV systolic dysfunction with an
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ejection fraction of 25% and low cardiac index (1.2
I/min/m2),  with  moderate  functional  mitral
regurgitation and global hypokinesia. The inferior vena
cava was dilated to 29 mm with sever pulmonary
hypertension at 80 mmhg. Chest X-ray findings were
consistent with bilateral pleural effusions, vascular
redistribution, and interstitial edema with cardiomegaly
(Fig 1). Her electrocardiogram (ECG) showed atrial
fibrillation (Fig 2). Laboratory data showed a low
sodium level of 132 mmol/L (normal range: 135-145
mmol/L), a normal potassium level of 4.7 mmol/L
(normal range: 3.5-5.0 mmol/L). Blood urea and
creatinine levels were also normal, with normal blood
glucose and white cell counts. Cardiac troponins were
high, at 30 ng/dl with negative kinetics. Creatine kinase
level was elevated. Blood and urine cultures were
negative

Believing inotropic support with dobutamine
would improve cardiac output and lead to significant
unloading and subsequent diuresis, a continuous
dobutamine infusion at 10mg/kg/min and a continuous
furesemide infusion at 240 mg/24h were begun.

To further evaluate her vasopressor resistant
hypotension, an early morning cortisol was checked and
was low at 23.7ug/L (normal range: 62-194ug/L).
Subsequently, adrenocorticotrophic hormone levels
were elevated; which is in favor of Addison’s disease.
Her free thyroxine and her thyroid-stimulating hormone
were normal. She was treated with hydrocortisone 100
mg every 6 hours. Her clinical status and
hemodynamics greatly improved. Steroids were weaned
to physiologic doses of hydrocortisone 10 mg in the
morning and 5 mg in the evening.

Nine days after admission to the ICU, she was
transferred to a normal ward. Throughout the further
hospital stay, her clinical condition improved rapidly.
She was discharged with standard replacement doses of
hydrocortisone.

Fig-1: Chest X-ray revealed prominent cardiomegaly with
increased pulmonary vascularity on both lung fields
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Fig-2: E(.:é;?adngiésiohyshowing atrial fibrillation
DISCUSSION

With an incidence of approximately 120 cases
per million in the population, Addison’s disease is a
rare long term endocrine disorder in which the adrenal
glands produce insufficient steroid hormones, including
glucocorticoids (GCs) and mineralocorticoids [1-4, 10].
Addison disease has many causes, the most common in
the Western world being autoimmune adrenalitis, which
results from destruction of the adrenal cortex.

Cortisol can act either directly or indirectly on
the peripheral vessels and heart tissue by potentiation of
vasoactive factors [5, 11]. Aldosterone has also been
implicated as a direct regulator of cardiac extracellular
matrix and collagen deposition [5, 12]. Although an
excess of these hormones is associated with cardiac
abnormalities in the form of myocardial hypertrophy
and dysfunction, little is known about the effects on the
myocardium when production of adrenal steroids is
impaired [13, 14].

The direct effects of GCs on the myocardium
are difficult to study, as changes in plasma GC
concentrations have consequences due to the pervasive
expression of the GC receptor, resulting in secondary
effects on myocytes [15]. The existing literature about
the effects of low corticosteroid hormones (aldosterone,
GC hormones) on cardiac function is limited.

The etiology of adrenal insufficiency is
believed to be a result of increased serum levels of
cytokines interleukin-la, interleukin-6, and tumor
necrosis factor-a, associated with severe illness. These
cytokines blunt the response of the hypothalamus—
pituitary— adrenal axis and increase local tissue
resistance to cortisol [4, 15]. Most cell types express
glucocorticoid receptors in the cytoplasm enabling
glucocorticoids to cross the cell membrane, bind
intracellular receptors, translocate to the nucleus, and
alter gene transcription. Glucocorticoids potentiate the
effects of catecholamines contributing to vascular tone
and cardiac  contractility. They are also
antiinflammatory, as well as immunosuppressive agents
[15]. The pathophysiology of adrenal insufficiency has
yet to be clearly defined, but there appears to be a
shortage of corticosteroids resulting in hemodynamic
instability.
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Cardiac failure has been described as a co-
existing illness in adrenal insufficiency in an earlier
case report [5, 16]. Profound hypotension has been
shown to be refractory to catecholamines because it is
also associated with secondary volume depletion due to
adrenal failure [16].The myocardial dysfunction and
severe hypotension may lead to a fatal course if
underlying adrenal insufficiency is unrecognized and
left untreated, whereas GC treatment rapidly improves
the myocardial dysfunction within several days to
weeks [5-17].

It has been reported that adrenalectomized rats
have impaired myocardial contractility, which was
found to be associated with a depletion of microsomal
phosphorylase activity and reduction in calcium uptake
in the sarcoplasmic reticulum [18, 19]. GC deficiency
may downregulate expression of adrenergic receptors,
decrease the synthesis of adrenaline, and then also
decrease the cardiovascular reactivity to
catecholamines. It is hypothesized that GC deficiency
may result in the loss of protective effects against
catecholamines. These underlying mechanisms could
explain the severe myocardial dysfunction associated
with adrenal insufficiency [20, 21].

Cardiac failure leading to death is well
recognized as a major problem in adrenal crisis. There
are several hypothesized mechanisms to explain the
cause of the cardiac failure [15]. Hypovolemia resulting
from mineralocorticoid deficiency alone seems
insufficient to explain the sudden profound
cardiovascular collapse in our patient. The electrolyte
abnormalities  causing compromised  myocardial
performance may be important, but experimental
evidence has shown that they are not decisive in severe
adrenal insufficiency. Sympathectomy and alpha/beta-
blockade have been shown to protect stressed
adrenalectomized animals from circulatory failure [5-
18].

This  report describes relative adrenal
insufficiency in  decompensated heart failure
complicating cardiogenic shock. Relative adrenal
insufficiency has been described in certain subsets of
critically ill patients, but never in end-stage heart failure
as a cause of critical illness and shock. Hemodynamic
compromise in endstage heart failure and cardiogenic
shock has been studied in a number of trials [22].

This report details a case of cardiogenic shock
that responded to corticosteroid replacement identifying
what we believe is another group of patients that will
benefit from diagnosis of the syndrome of relative
adrenal insufficiency and  appropriate  steroid
replacement [22].

The diagnosis of adrenal insufficiency in this
patient population may ultimately improve outcomes,
especially in patients with end-stage heart failure

complicated by cardiogenic shock. It is likely that this
syndrome is undiagnosed and it is our hope that a
clinical trial will be performed to ultimately determine
the prevalence of this syndrome in end-stage heart
failure and cardiogenic shock, as well as define the
‘appropriate’ levels of cortisol at baseline and the
‘appropriate’ response to steroid replacement

CONCLUSION

Due to nonspecific symptoms on presentation,
primary adrenal insufficiency can pose a challenge to
diagnose. Although the presentation of cardiogenic
shock in a patient with undiagnosed adrenal
insufficiency is considered a rarity, with hypovolemic
shock being more common, practitioners should
consider adrenal insufficiency in the differential
diagnosis for cardiogenic shock without a delay in
instituting stress-dose steroids.
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