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Abstract
Ectopic adrenocorticotropic hormone (ACTH)-dependent Cushing 

syndrome is rare. The onset is rapid with acute presentation of worsening 
blood pressure, hypokalemia, hyperglycemia, and weakness leading to 
infections, clot disorder, fractures, and cardiovascular disease. Prompt 
recognition and treatment of hypercortisolemia are paramount to 
decreasing mortality. We report a case of a 66-year-old female presenting 
to the emergency with acute symptoms of hypercortisolemia. The initial 
work-up confirmed ectopic ACTH-dependent Cushing syndrome (EACS). 
Computed tomography(CT) of the chest revealed a 4 cm cavitary mass. 
A lung biopsy confirmed nocardiosis with no malignancy, prompting 
antimicrobial and steroidogenesis inhibitors treatment. Medical 
intervention successfully controlled infection and hypercortisolemia 
leading to the complete resolution of the lung lesion within 3 months. 
Although the EACS source was unclear, it was suspected to be in association 
with pulmonary nocardiosis. Early diagnosis, multidisciplinary care, and 
vigilant monitoring are crucial to decrease morbidity and mortality in 
Cushing syndrome.
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Introduction
Ectopic ACTH-dependent Cushing syndrome (EACS) constitutes 

approximately 15-20 % of Cushing's syndrome. The key hurdle in 
managing EACS is the recognition of symptoms and comorbidities with 
hypercortisolemia, swiftly treating hypercortisolemia, and pinpointing the 
source. We report a case of spontaneous resolution of ACTH-dependent 
Cushing following medical treatment for hypercortisolemia and nocardiosis.

Case Presentation
66 y/o female presented to the emergency department with worsening 

tremors, muscle weakness, and swelling of the face and lower extremities. 
The symptoms started about 6 months ago. On evaluation, she had high 
blood pressure, hyperglycemia, and hypokalemia. Due to clinical suspicion 
of Cushing’s, laboratory data were obtained that showed elevated 24-hour 
urine cortisol of 3125 ug/24 hour (Normal <=45.0 ug/d), ACTH 140 pg/ml 
(normal < 65pg/ml), and a low-dose dexamethasone suppression test (DST) 
with non-suppressed cortisol of 62.8 ug/dl. Hypertension, hyperglycemia, 
and hypokalemia were medically managed with metoprolol, amlodipine, 
spironolactone, potassium, and insulin. Brain magnetic resonance 
imaging(MRI) did not reveal any pituitary abnormality. 
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Given the patient's presentation and negative MRI head, 
ectopic Cushing was suspected. Further testing with High-
dose DST was suggestive of an ectopic source with a non-
suppressed cortisol level of 53 ug/dl. To further localize 
the source, inferior petrosal sinus sampling (IPSS) was 
performed which confirmed the ectopic source. Chest 
computed tomography (CT) showed a left 4 cm cavitary 
mass. Abdominal CT revealed multiple hepatic cysts with the 
largest 6 cm in size. The Dotatate scan did not reveal any 
source. She had a biopsy of the left lung lesion which showed 
chronic inflammation and no malignant cells. Sputum cultures 
showed acid-fast bacilli consistent with Nocardia.

For the treatment of hypercortisolemia, she was started on 
metyrapone 250 mg three times daily and the dose increased 
to 500 mg three times daily within a week. Antimicrobial 
treatment with Trimoathoprim-sulfamethoxazole (TMP-
SMX) was initiated. She was discharged with Metyrapone 
750 mg three times daily and TMP-SMX. Dexamethasone 
was added as a part of the “block and replace” strategy. She 
was off insulin and an antihypertensive agent at the time of 
discharge. Three months after the initiation of metyrapone 
and antimicrobial treatment, CT chest and, FDG-PET were 
obtained. CT chest showed scarring of the left lobe with no 
residual cavitary lesion (Figure.1). FDG PET showed low 
uptake in the left lung in the location of the cystic mass. A 
repeat bronchoscopy was attempted which did not have any 
malignant cells. At this time patient has normal 24-hour urine 
cortisol and a decrease in ACTH level. (Table 1 illustrates 
the timeline of laboratory findings and metyrapone dose.) 
Metyrapone was tapered off at approximately nine months 
from diagnosis. She remained in remission for more than one 
year after discontinuing metyrapone.

1A: Initial CT Chest: Cavitary mass within the left upper 
lobe directly abutting the fissure with a central region of low 
attenuation/fluid measuring up to 4.0 cm (shown with arrow)

1B: CT chest 3 months after antimicrobial and 
steroidogenesis inhibitor: There is scarring in the left upper 
lung. No residual cavitary lesion.

Discussion
Cushing Syndrome (CS) is endogenous hypercortisolemia 

that can be ACTH-dependent or independent. ACTH-
dependent CS can be caused by a pituitary adenoma(CD) or 
an ectopic source( EACS), where CD represents 85 % of CS 
while EACS, a rare occurrence, represents 15-20 % of CS 

 Base Line 2 weeks after 
treatment

6 weeks after 
treatment

12 weeks after 
treatment

24 weeks after 
treatment

36 weeks after 
treatment

Cortisol Normal  
6.0 - 18.4 ug/dL 66.8 14.1 20.4 6 3.5 9.8

ACTH(pg/ml) normal 140 187 141 31 21 14

24 hour urine cortisol 
Normal<=45.0 ug/d 3125 682.5 5.6 2.9 2.6 9.1

1 mg dexamethasone 
suppression test 62.8      

8 mg dexamethasone 
suppression test 53      

Medical treatment  Metyrapone 500 
mg TID

Metyrapone 
750 mg TID

Metyrapone 750 
mg TID

Metyrapone 500 mg 
TID

OFF metyrapone for 
a week

ACTH=adrenocorticotropin hormone
TID=three times daily

Table 1: Timeline of lab results and medical treatment.

 

Figure 1: CT chest imaging before and after treatment.

1A: Initial CT Chest: Cavitary mass within the left upper lobe 
directly abutting the fissure with a central region of low attenuation/
fluid measuring up to 4.0 cm (shown with arrow)

1B: CT chest 3 months after antimicrobial and steroidogenesis 
inhibitor: There is scarring in the left upper lung. No residual 
cavitary lesion.
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cases[1]. Among EACS cases, approximately half originate 
in pulmonary carcinoid tumors and small cell cancer[2]. 
Distinguishing between CD from EACS poses a challenge 
based on clinical presentation. The variable manifestations 
of cushings, influenced by the onset, severity, and duration 
of hypercortisolemia include progressive weight gain, 
muscle weakness, ecchymosis, hirsutism, mood changes, 
hypertension, hypokalemia, and hyperglycemia [3]. CD 
typically exhibits an insidious, gradual onset, contrasting 
with EACS's more acute presentation, though significant 
overlap exists. Mortality and morbidity are higher in 
cushings due to the increased risk of fractures, cardiovascular 
disease, clot disorders, and opportunistic infections [3]. In 
the case described, the patient experienced an acute onset of 
worsening hypertension, hyperglycemia, and hypokalemia 
with an incidental Nocardia lung infection.

The severity of hypercortisolemia serves as a predictor for 
susceptibility to infections and heightened mortality rates [4]. 
Systemic infections involving Candida, Aspergillus, Nocardia, 
Pneumocystis Carini, Herpes, etc have been documented 
in cases of CS. A recent systemic review highlighted 
nocardiosis as an opportunistic infection in eighteen cases 
with CS, with the majority linked to EACS and only two 
instances in CD [5, 6]. Eleven out of eighteen patients (61%) 
faced mortality [6]. Significantly elevated ACTH levels were 
identified as a factor associated with an increase in mortality 
and risk of re-infection. Given the elevated mortality risk in 
CS, the guidelines from the Endocrine Society recommend 
considering prophylactic antibiotic treatment in CS patients 
with 24-hour urine cortisol five times above the normal limit 
[7].

The precise mechanism behind infection resulting 
from prolonged cortisol exposure remains incompletely 
understood. Despite the anti-inflammatory properties of 
glucocorticoids, which make them valuable in treating various 
medical conditions, chronic exposure to cortisol compromises 
the immune system. This compromise is evident in the 
impact on white blood cells and reduction in lymphocytes. 
In a study by Kronfol et al involving forty-eight cushings 
syndrome patients, immune markers were analyzed [8]. The 
findings indicated a decrease in T lymphocytes, attributed to 
a decline in CD-4(helper T cells) percentages, accompanied 
by an increase in CD-8(Suppressor and cytotoxic T-cells) 
percentages to the age match control. Additionally, cortisol 
was observed to decrease the Neutral Killer(NK) cells' 
activity causing increased susceptibility to viral infections[8]. 

The literature has documented instances of spontaneous 
resolution of hypercortisolemia following medical treatment 
in Cushing’s [9-13]. Beardwell et al reported the two cases 
of occult ectopic Cushings with remission after medical 
intervention [11]. Sharma et al described four cases of ectopic 

Cushing achieving remission after steroidogenesis blocker 
treatment like mitotane, ketoconazole, and metyrapone with 
treatment duration ranging from 3-10 years [9]. The exact 
mechanism of remission remains unclear, but is theorized 
that steroidogenesis inhibitors might directly affect ACTH 
secretion [9, 14, 15]. In a case report on ACTH-dependent 
thymic carcinoids, metyrapone treatment led to decreased 
ACTH and cortisol levels within 2 months [15]. A similar 
reduction in ACTH and cortisol was observed in another case 
report treated with ketoconazole [14]. There is speculation 
that higher cortisol levels are necessary for the growth of 
ACTH-secreting tumors, thus implying that lowering cortisol 
levels can result in decreased ACTH production [11, 15]. 
Tumor hemorrhage and or infarction has been postulated to 
be another cause of spontaneous remission [10]. Our patient 
experienced remission after 6 months of medical treatment 
with metyrapone and antibiotics for nocardiosis. Both 
the cortisol and ACTH levels declined with treatment. A 
comparable case by Rizwan et al highlighted the complete 
resolution of hypercortisolemia following nocardiosis 
treatment [16]. Our patient has been in remission for more 
than 2 years. We propose that the treatment of nocardiosis-
induced infarction of the localized tumor, leading to 
hypercortisolemia remission. 

In conclusion, we report this interesting case of EACS 
with spontaneous remission of CS after successful antibiotic 
treatment for Nocardiosis and steroidogenesis inhibitor.
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