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Cushing's Syndrome Behind Hypokalemia and
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Abstract

Cushing’s syndrome (CS) is a rare condition associated with increased morbidity and mortality.
Complications derive from hypercortisolism and are mainly cardiovascular, infectious and thrombotic. Most
manifestations are unspecific, and the diagnosis is frequently delayed and made only in the setting of
complications.

We present a woman in whom CS was investigated because of refractory hypokalemia, hypernatremia and
metabolic alkalosis. The patient had many cardiovascular risk factors and was admitted to the hospital due to
a serious bacterial infection - muscle abscesses evolving into osteomyelitis. The final etiological diagnosis
was not possible because the acute event had a fatal outcome.

Immunosuppression associated with hypercortisolism makes these patients predisposed to severe infection.
Indeed, infectious complications are a relevant cause of death in CS. Diagnosing and treating CS early is
paramount in preventing its dismal complications.
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Introduction

Cushing's syndrome (CS) is a rare entity with elevated morbidity and mortality, particularly if not timely
diagnosed and treated [1,2]. Cardiovascular disease, thrombotic events and infections are common
complications [3,4]. Manifestations of hypercortisolism are widely unspecific and common and this accounts
for much of the diagnostic delay, frequently after the development of complications [1,2]. We present a case
of CS diagnosed in the setting of hypernatremia, hypokalemia, metabolic alkalosis and severe infection with
the purpose of enforcing the importance of clinical suspicion and prompt diagnostic workup.

This article was previously accepted and presented as a poster at the European Congress of Internal
Medicine (ECIM) 2022, on June 9-11, 2022 in Malaga, Spain.

Case Presentation

An 82-year-old woman with obesity, long-stage (over 10 years) arterial hypertension and type 2 diabetes
mellitus presented to the emergency department with fever and pain in the left hip. Because of
incapacitating osteoarticular pain, she was being given intramuscular analgesia at the nursing care facility
where she lived. Upon admission, her blood pressure was 120/80mmHg, temperature was 37°C and she had
pain with left hip mobilization, especially hip extension, but no local inflammatory signs. She presented a
centripetal fat distribution and multiple non-traumatic bruises. She had neither violaceous striae nor buffalo
hump. A computerized tomography scan showed an abscess (75x29x125 mm) along the left psoas muscle
crossing the anterior surface of the hip joint. Figure / shows the mentioned abscess documented upon
admission. Her blood analysis showed leukocytosis (25.580/uL) and a C-reactive protein level of 290 mg/L
(reference range <3 mg/L), consistent with infection.
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FIGURE 1: Left psoas abscess documented upon admission on
computerized tomography.

Broad-spectrum antimicrobial therapy was started with vancomycin and piperacillin-tazobactam - this
choice took into account the fact that the patient resided in a nursing care facility and the absence of
microbiologic data at this time. Antimicrobial therapy was switched to flucloxacillin when a methicillin-
sensitive S. aureus was isolated in the blood cultures and the pus drained from the abscess. The
echocardiogram ruled out infective endocarditis. The magnetic resonance imaging (MRI) showed two
abscesses in the gluteus minimus and evolution to osteomyelitis of the hip joint. Concurrently, she
presented hypokalemia resistant to supplementation, hypernatremia and metabolic alkalosis. These
alterations made the team consider the hypothesis of hypercortisolism and exams were performed:
overnight 1 mg dexamethasone suppression test was positive - cortisol 35.7 ug/dL (reference range 36-137
pg/day); midnight serum cortisol was elevated - 44.8 pg/dL (reference range 1.7-8.9 pyg/dL) as were two 24-
hour urinary free cortisol measurements - 609.1 pg/day and 1,636.6 pg/day (normal range: 36-137 ug/day);
adrenocorticotropic hormone (ACTH) was 61.0 ng/L (reference range < 63.3 ng/L). The pituitary MRI showed
a microadenoma. Figure 2 displays the microadenoma described in the MRI.
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FIGURE 2: Right pituitary microadenoma on MRI.

MRI - magnetic resonance imaging.

Despite percutaneous drainage and five weeks of directed antibiotics, surgical treatment was deemed
necessary to control de infection. Treating hypercortisolism medically was intended, but the patient
incurred a post-operatory fatal infectious complication.

Discussion

We present a case of ACTH-dependent CS without definitive etiology due to quick dismal evolution. The
severity of the infection agrees with the hypercortisolism-induced immunosuppression. This electrolyte
alterations combination - hypernatremia, hypokalemia and metabolic alkalosis - is mentioned in very

few reports [5,6], but has a pathophysiological basis: hypercortisolism activates mineralocorticoid receptors
in renal tubules, inducing an excessive mineralocorticoid activity, leading to increased sodium reabsorption,
potassium excretion and increased bicarbonate reabsorption [5]. Therefore, this combination should bring
hypercortisolism into consideration, especially when other causes are excluded.

It is recognized and accepted that hospitalization may induce a state of pseudo-CS [2]; however, the
magnitude of cortisol values both in 24h urine (more than three times the upper reference range) and in the
serum favor a real CS. ACTH-dependent CS is mainly due to a pituitary tumor. Less frequently, an extra-
pituitary ACTH- or corticotropin-releasing hormone (CRH)-producing tumor can be the cause [1]. No clinical
or biochemical features can differentiate between these two and and the gold standard is the catheterization
of the inferior petrosal venous sinus. Our patient possibly had Cushing’s Disease, given its higher
prevalence, the clinical signs of hypercortisolism, and the presence of a microadenoma [5]. However, she
also had features more often present in ectopic syndromes such as marked hypokalemia and severe
infection.

CS impairs immunity, both its innate and acquired components, and associates with an increased risk of
severe infection and sepsis [3,7]. The susceptibility to bacterial infections correlates with cortisol serum
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levels [7,8] and is more frequent in ectopic CS [7]. Infection has been reported as the main cause of death
within 90 days of CS diagnosis [9].

Conclusions

The aggregation of signs, symptoms and comorbidities in our patient - easy bruising, hypokalemia,
metabolic alkalosis, hypernatremia but also diabetes, hypertension and central obesity - raised suspicion of
a hypercortisolism state. Despite this, the diagnosis was late, as a life-threatening complication was already
present. In our case, we present a possible presentation of CS - hypokalemia, hypernatremia and metabolic
alkalosis - and highlight the association of a late diagnosis, or long disease duration, with dismal outcomes.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
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submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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