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Summary

Cushing's disease (CD) is characterized by distinct syndromic features, often accompanied by obesity and depression.
However, considering its gradual onset of symptoms, it is usually associated with diagnostic delays. In rare instances,
CD may lead to severe infections due to the observed immunosuppression in affected individuals. We present a

rare case of an undiagnosed CD in a 20-year-old male with a medical history of depression and obesity, complicated
by severe COVID-19 infection. He presented to the Emergency Room with respiratory distress, hypertensive crisis,

and fever, ultimately receiving the diagnosis of SARS-CoV-2 pneumonia. The patient required mechanical ventilation
and intensive care unit (ICU) admission due to severe acute respiratory distress syndrome (ARDS). During ICU

care, he received remdesivir and dexamethasone, subsequently developing severe hyperglycemia and worsened
hypertension, requiring insulin and multiple antihypertensive agents to manage metabolic disruption. Upon

physical examination, classic signs of hypercortisolism were noted. Subsequent laboratory tests and pituitary
magnetic resonance imaging confirmed the diagnosis of CD. The patient underwent surgical resection with
significant improvements in body composition and metabolic parameters postoperatively. After surgery, remission

of hypercortisolism was evident, accompanied by notable improvements in mood and overall health. This case
underscores the importance of recognizing hypercortisolism in the context of metabolic, physical, and mood changes.
Timely diagnosis of CD is crucial to mitigate complications such as severe opportunistic infections and their outcomes.

Learning points

+ Despite some hallmark features such as proximal myopathy, easy bruising, purple striae, and facial plethora,
Cushing'’s disease (CD) is a challenging diagnosis due to its nonspecific signs and symptoms and gradual onset.

+ The case emphasizes the importance of recognizing subtle signs of CD, such as social isolation, depressive
symptoms, and changes in body composition, which may be confounded by external factors like the COVID-19
pandemic.

+ Patients with CD are prone to severe infections due to chronic hypercortisolism-induced immunosuppression.

+ CD diagnostic delays are common, leading to worsening of metabolic and immune dysfunction over time.
Heightened clinical suspicion and early intervention are essential to prevent diagnostic delays and optimize
patient outcomes.
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Background

Cushing’s disease (CD) stands as the predominant
cause of endogenous hypercortisolism, stemming
from an exaggerated pathological response to ACTH
stimulation caused by a pituitary tumor (1, 2). While
proximal myopathy, purple striae, easy bruising,
and facial plethora serve as hallmark features of
hypercortisolism, CD often manifests with additional
clinical manifestations such as obesity and depression,
which frequently evade recognition by both patients
and clinicians (1). Furthermore, the gradual
development of signs and symptoms over months
to years complicates the definitive diagnosis,
contributing to diagnostic delays in the majority of
cases. Immunosuppression commonly accompanies
CD, with chronic hypercortisolism often resulting in
alterations in leukocyte function, thereby heightening
vulnerability to opportunistic and severe bacterial,
fungal, and viral infections (3, 4, 5, 6).

The COVID-19 pandemic, due to the global spread of the
SARS-CoV-2 virus between January 2020 and June 2021,
presented a significant health challenge. According
to previous evidence, approximately 5% of patients
developed ARDS related to SARS-CoV-2 infection,
leading to severe illness and increased mortality (7).
Severe COVID-19 disease was more prevalent among
the elderly, obese individuals, those with type 2
diabetes, and immunosuppressed patients (8). Here,
we present a rare case of a previously undiagnosed
young man with CD, whose diagnosis was proposed
following admission with ARDS due to SARS-CoV-2
infection.

Case presentation

The authors report the case of a 20-year-old male
with a previous medical history of depression and
obesity with 1 year of evolution. The patient's mood
fluctuations and weight changes prompted a pattern of
social isolation, lasting several months before seeking
outpatient assistance from Psychiatry and Nutrition
clinics. Additionally, he exhibited abdominal striae,
assumed in the context of weight gain, prompting a
dermatology consultation that led to topical treatment
with glucocorticoids.

The patient was admitted to the emergency room
displaying clinical signs of respiratory distress,
hypertensive crisis, fever (39°C), and cough within
the preceding 3 days. Initial evaluation revealed a
high respiratory rate, abnormal breath sounds with
bilateral crackles, and peripheral tissue desaturation.
Laboratory tests indicated leukocytosis  with
lymphopenia, elevated C-reactive protein levels, and
a positive SARS-CoV-2 test result (Table 1). Thoracic
radiographic imaging revealed bilateral airspace
opacities consistent with ground-glass opacities
suggestive of pneumonia.
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Table 1 Laboratory data at the admission to the emergency
department.

Laboratory test Result Reference range
Hemoglobin (g/dL) 13.1 12.0-15.0
Mean corpuscular volume (fL) 89.4 80.0-96.1
White blood cells (x109/L) 17.2 4.0-10.0
Platelets (109/L) 162 150-400
Sodium (mmol/L) 142 136-145
Potassium (mmol/L) 4.2 3.5-5.1
Phosphate (mg/dL) 2.8 2.5-4.5
Magnesium (mg/dL) 1.9 1.7-2.2
Calcium (mg/dL) 9.1 8.6-10.0
Albumin (g/L) 3.5 3.5-5.2
Creatinine (mg/dL) 0.7 0.5-0.9
GFR (mL/min/1.73 m2) 89 >60
Glucose (mg/dL) 215 74-110
C-reactive-protein (mg/dL) 12.4 <0.1
Hemoglobin A1c (%) 7.9 <5.7%
Triglycerides (mg/dL) 211 <150
Total cholesterol (mg/dL) 217 <200
HDL cholesterol (mg/dL) 43 >45
LDL cholesterol (mg/dL) 132 <116

GFR, glomerular filtration rate; HDL, high density lipoprotein; LDL, low
density lipoprotein.

Due to rapid respiratory deterioration despite initial
oxygen supplementation, the patient underwent
endotracheal intubation, mechanical ventilation,
and transfer to the intensive care unit (ICU) with the
diagnosis of ARDS secondary to SARS-CoV-2 infection.
In the ICU, the patient received medical treatment
with antiviral therapy (remdesivir) and systemic
glucocorticoids (dexamethasone, 6 mg) according to
international recommendations. However, severe
hyperglycemia and hypertension ensued, requiring
insulin infusion therapy and the administration
of three antihypertensive agents to manage the
metabolic disturbance. Dexamethasone was
discontinued after 2 days to mitigate these
complications. Subsequently, the patient showed clinical
improvement, leading to successful extubation and
transfer to the internal medicine department.

Investigation

Despite clinical improvement, additional features
suggestive of hypercortisolism were noted, including
moon facies, facial plethora, abdominal striae,
proximal myopathy, alopecia, and ecchymoses. Given
the high specificity of these findings, a comprehensive
biochemical analysis was performed stemming
from a high clinical suspicion of an endogenous
hypercortisolism status before the introduction of oral
glucocorticoids (Table 2).

The 24-h urinary-free cortisol measurements suggested
a condition of hypercortisolism, with a urinary level
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Table 2 Laboratory data after clinical stabilization (before
the introduction of oral glucocorticoids).

Reference
Laboratory test Result range
1st 24-h urinary cortisol (ug/24 h) 416.0 8.0-63.0
2nd 24-h urinary cortisol (ug/24 h) 389.2 8.0-63.0
Morning (08:00 h)/late night (23:00  19.7/29.9 6.2-19.4
h) cortisol (ug/dL)
Morning (08:00 h) ACTH (pg/mL) 134.0 7.2-63.3
Prolactin (ng/mL) 37.2 4.8-23.3
Follicle-stimulating hormone (U/L) 3.9 1.5-12.4
Luteinizing hormone (U/L) 5.8 1.7-8.6
Thyroid-stimulating hormone 2.220  0.270-4.200
(LUI/mL)
Free thyroxine (T4) (pmol/L) 17.6 12.0-22.0
Insulin-like growth factor-1 (IGF-1) 145 115-340
Total testosterone (ng/dL) 789 249-836

higher than five times the upper limit of the normal
range. Moreover, the biochemical profile showed
cortisol rhythm reversal and elevated serum ACTH
levels, indicating ACTH-dependent Cushing’s syndrome.

Magnetic resonance imaging of the pituitary gland
revealed a 10.1 mm space-occupying lesion with
hypointensity on T1-weighted images and lack of
gadolinium enhancement within the right hemi-
hypophysis, causing deviation of the pituitary stalk
to the left (Fig. 1). The 8 mg dexamethasone
suppression test confirmed the pituitary origin of the
ACTH excess, suggesting the diagnosis of CD.

Treatment

The patient was promptly referred for surgical
resection following current treatment guidelines,
considering his age and the observed severe metabolic
complications.  Elective transsphenoidal surgery
was performed and the pathological exam revealed
the resection of a pituitary 10.1 mm corticotroph
adenoma with a Ki67 of 2%. Analytical re-evaluation
1 week postoperatively confirmed remission of
hypercortisolism, with 08:00 h cortisol levels of
1.8 pg/dL, and the patient requiring exogenous
glucocorticoid treatment. The patient recovered full
function of the hypothalamic-pituitary-adrenal axis
after 9 months.

Outcome and follow-up

Notable improvements in body composition and
metabolic parameters, including weight loss, blood
pressure normalization, dyslipidemia improvement,
and mood disorder amelioration, were observed
1 year after surgery. During the initial 2-year
follow-up, the patient has remained in remission from
hypercortisolism.
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Figure 1

Magnetic resonance imaging revealing a 10.1 mm pituitary lesion (red row).

Discussion

We present a rare case of a 20-year-old man with
undiagnosed CD, whose initial clinical presentation
involved severe COVID-19 infection. Previous meta-
analyses and reviews have indicated that severe ARDS
secondary to SARS-CoV-2 infection is more frequently
observed among patients with comorbidities such
as advanced age, obesity, diabetes, and pre-existing
respiratory conditions like asthma and chronic
obstructive pulmonary disease (9). Given the patient's
young age and lack of significant medical history, the
development of ARDS following SARS-CoV-2 infection
was deemed unusual, prompting suspicion of an
underlying secondary cause.

There is reliable evidence stating that the severity of
SARS-CoV-2 infection is associated with an inadequately
regulated immune response characterized by a
pro-inflammatory pattern, potentially leading to a
prominent cytokine burden. Consequently,
glucocorticoid therapy has been recommended
to attenuate this inflammatory cascade in severe
COVID-19 cases (6, 10). As a result, some authors
speculate that individuals with Cushing's disease
may represent an exquisite clinical subset of patients
with a paradoxically reduced susceptibility to severe
ARDS related to COVID-19 infection (11). However, it
is important to note that persistent hypercortisolism,
as seen in CD, can result in immune dysfunction,
with elevated levels of pro-inflammatory cytokines
such as interleukin-1 (IL-1), interleukin-6 (IL-6), and
tumor necrosis factor-alpha (TNFa), contributing
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to a chronic inflammatory state and facilitating
conditions like ARDS (5, 11). Moreover, individuals with
endogenous hypercortisolism commonly present with
comorbidities that increase the risk of severe
pulmonary and systemic disease in the setting of SARS-
CoV-2 infection, including obesity, type 2 diabetes,
hypertension, coagulopathy, and myopathy.

In this case, the authors attribute the acute clinical
presentation and severe respiratory insufficiency
primarily  to the immunosuppression and
immune dysfunction associated with endogenous
hypercortisolism. The empirical use of glucocorticoids
exacerbated the underlying metabolic conditions
related to cortisol excess, notably hyperglycemia
and hypertension. This highlights the importance of
carefully evaluating patients who may not benefit
from exogenous glucocorticoid treatment during
SARS-CoV-2 infection, even in the context of ICU
admission and severe respiratory insufficiency, to
tailor treatment strategies accordingly.

CD is a rare pituitary disorder that typically affects
women and adults with a median age of 40 years.
Despite being the most common cause of endogenous
hypercortisolism, CD diagnosis is often delayed
due to its nonspecific signs and symptoms, such as
depression, obesity, hypertension, dyslipidemia, and
other metabolic complications (1, 2, 4).

In this particular case, social isolation emerged as
one of the initial symptoms, which could have been
confounded by the COVID-19 pandemic’s demands
for social distancing. Additionally, changes in body
composition and weight were overlooked by both the
family and the general practitioner, possibly attributed
to increased sedentary behavior during the pandemic.
However, certain physical features such as purple
striae, abdominal obesity, proximal myopathy, and
cushingoid facies should have raised suspicion of CD
earlier in the diagnostic process. Moreover, the use of
topical glucocorticoids may have accentuated these
clinical features. The delayed diagnosis resulted in
worsened body dysmorphia and metabolic and immune
dysfunction over time.

In conclusion, this case report underscores the
importance of considering hypercortisolism in the
context of metabolic and body composition changes, as
well as mood disorders. It also emphasizes the critical
need for early CD diagnosis to mitigate the risk of
complications, including severe opportunistic infections.
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