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A Challenging Case of Cushing’s Syndrome Due to Ectopic
Adrenocorticotropic Hormone Secretion
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Abstract

Adrenocorticotropic hormone (ACTH)-dependent Cushing’s syn-
drome secondary to an ectopic source is an uncommon condition.
Hypercortisolism due to ectopic ACTH syndrome is usually rapidly
progressive, and excess cortisol levels can lead to severe clinical
manifestations, potentially life-threatening. We present the case of
a 67-year-old woman who presented to the endocrinological evalu-
ation for severe hypokalemia and massive edema of the upper and
lower limbs. Hormonal investigations showed elevated plasma total
cortisol, 24-h urinary free cortisol, and unsuppressed cortisol fol-
lowing 1 mg and 8 mg dexamethasone suppression test, high level
of ACTH suggestive for ACTH-dependent Cushing’s syndrome.
Calcitonin and chromogranin A levels were also elevated. Head
magnetic resonance imaging (MRI) evaluation revealed a pitui-
tary microadenoma. However, in the context of the onset of severe
symptoms in the short term and the association of chronic hypoka-
lemia with the failure of plasma cortisol suppression and the very
high value of ACTH, a Cushing’s syndrome with ectopic secretion
of ACTH was suspected. Neck and abdomen computed tomogra-
phy (CT) scan showed a heterogeneous nodular mass of 14 x 13
mm in size with macrocalcifications in the right thyroid lobe and
bilateral adrenal enlargement, confirming the diagnosis of ectopic
ACTH syndrome, with thyroid nodule being the likely source of
ectopic ACTH secretion. Due to hypokalemia refractory to treat-
ment, severe hypercortisolism in the conditions of unavailability of
steroidogenesis inhibitors, emergency bilateral adrenalectomy was
performed. Diagnosis of ectopic ACTH syndrome is challenging
and requires a multidisciplinary approach. Thyroid evaluation is im-
portant to identify a possible source of ectopic secretion of ACTH in
the context of medullary thyroid carcinoma (MTC).
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Introduction

Adrenocorticotropic hormone (ACTH)-dependent Cushing’s
syndrome (CS) secondary to an ectopic source is an uncom-
mon condition, accounting for about 10% of all cases of CS
[1]. Hypercortisolism due to ectopic ACTH syndrome (ECS) is
usually rapidly progressive, and excess cortisol levels can lead
to severe clinical manifestations, potentially life-threatening
without timely diagnosis and intervention. Refractory hypoka-
lemia is a common presenting feature in patients with ECS be-
ing observed in up to 90% of cases [2]. We present the case of
a patient diagnosed with ECS with refractory hypokalemia and
rapid clinical deterioration despite adrenal surgery.

Case Report

Investigations

A 67-year-old woman with medical history of obesity, dys-
lipidemia, hypertension, recently diagnosed type 2 diabetes
mellitus (3 months ago), breast carcinoma (hormone-treated,
previously refusing surgical therapy, 4 years ago), endometrial
adenocarcinoma (with recommendation for surgery, 2 months
ago), come to the endocrinological evaluation at the request
of the cardiologist in the context of the electrolyte imbalance
represented by severe hypokalemia and massive edema of the
upper and lower limbs. The patient was being in preoperative
evaluation for the surgical intervention of endometrial adeno-
carcinoma.

Diagnosis

At clinical examination, a body mass index of 31.2 kg/m?
with central adiposity, mild hirsutism (Ferriman-Gallwey
scoring of 12), and massive persisting edema of the upper and
lower limbs for about 3 months were noted. The patient also
presented with polyuria-polydipsia syndrome (water intake
about 4 L/day). The patient received recommendation for ad-
mission, and the initial investigations revealed: leukocytosis
with neutrophilia, eosinopenia, hyperglycemia (167 mg/dL)
with glycated hemoglobin of 10%, severe hypokalemia (1.9
mmol/L), and hypernatremia (150 mmol/L) (Table 1). Evalu-
ation of the hypothalamic-pituitary-adrenal axis indicated
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Table 1. Laboratory Values of the Patient

Parameters Values Reference values
FBG (mg/dL) 167 82-115
HbAlc (%) 10 4-6
Serum potassium (mmol/L) 1.9 35-5.1
Serum sodium (mmol/L) 150 136 - 145
8 am PTC (nmol/L) 2,039 101 - 535
11 pm PTC (nmol/L) 1, 923 (1:2 serum dilution) 79 - 478
24-h UFC (nmol/24 h) 15,555 11.8 - 485
ACTH (pg/mL) 346 5-46

1 mg DST (nmol/L) 2,754 <50

8 mg DST (nmol/L) 2,142 <50
Serum calcitonin (pg/mL) 713 <5.0

FT4 (pmol/L) 8.76 9-19
TSH (pUI/mL) 1.99 0.35-4.94
Chromogranin A (ng/mL) 182.2 <101.9
Carcinoembryonic antigen (ng/mL) 11.66 <5.0
Metanephrines (pg/mL) 72 <90
Normetanephrines (pg/mL) 65.1 <180

FBG: fasting blood glucose; HbA1c: glycated hemoglobin; PTC: plasma total cortisol; UFC: urine free cortisol; ACTH: adrenocorticotropic hormone;
DST: dexamethasone suppression test; FT4: free thyroxine; TSH: thyroid-stimulating hormone.

hypercortisolism with significantly elevated value of serum
cortisol at 8 am (2,039 nmol/L) and altered night plasma cor-
tisol at 11 pm (1,923 nmol/L) (result obtained from 1:2 se-
rum dilution), indicating an impaired diurnal cortisol rhythm.
Determination of 24-h urine free cortisol also showed a very
high level (15,555 nmol/24 h). The extremely high level of
ACTH (346 pg/mL) and the lack of plasma cortisol suppres-
sion at 1 mg (2,754 nmol/L) and 8 mg dexamethasone (2,142
nmol/L), respectively, established the diagnosis of ACTH-
dependent CS.

Head magnetic resonance imaging (MRI) evaluation re-
vealed a pituitary microadenoma of 5 x 3 X 4 mm, which did
not exceed the pituitary gland and did not cause compressions
on adjacent structures (Fig. 1). Abdominal computed tomog-
raphy (CT) revealed bilaterally adrenal hyperplasia (Fig. 2).
However, in the context of the onset of severe symptoms in the
short term and the association of chronic hypokalemia with the
failure of plasma cortisol suppression and the very high value
of ACTH, a CS with ectopic secretion of ACTH was suspected.

Further investigations were needed to identify ectopic
ACTH secretion. Plasma metanephrines showed normal val-
ues. Calcitonin and chromogranin A levels were elevated (Ta-
ble 1). Thyroid ultrasound revealed an irregular nodular mass
of about 23 x 17 mm in size, but the evaluation was difficult in
the context of the presence of the central venous catheter. The
CT assessment of the neck area revealed a 20 x 15 x 18 mm
heterogeneous nodular mass in the right thyroid lobe. Posterior
to the former nodular mass, another nodular mass of 14 x 13
mm in size with macrocalcifications was highlighted (which
was not identified on ultrasound). Small lymphadenopathies

were noted in the upper latero-cervical area (Figs. 3, 4). Thy-
roid function tests indicated a slightly suppressed level of free
thyroxine (FT4) with normal level of thyroid-stimulating hor-
mone (TSH). Consequently, these results increased our sus-
picion for ectopic ACTH secretion within medullary thyroid
carcinoma (MTC).

Figure 1. A sagittal view of the computed tomography of head with
contrast showing pituitary microadenoma.
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Figure 2. Abdomen CT scan showing bilaterally adrenal hyperplasia (arrows). CT: computed tomography.

Treatment

Despite therapy with spironolactone 200 mg twice a day (BID)
and intravenous (IV) KCl 120 mEq/day, the normalization
of the serum potassium value was not achieved. As steroido-
genesis inhibitors were unavailable in our country, for a rapid
control of severe hypercortisolism and severe hypokalemia, a
specialized team consisting of endocrinologists, cardiologist,
oncologist, general surgeon, intensive care specialist, estab-
lished to perform emergency bilateral adrenalectomy approxi-
mately 10 days after admission. The histopathological exami-
nation of the adrenal glands did not show malignancy.

Follow-up and outcomes

Substitution treatment with glucocorticoids was administered
after bilateral adrenalectomy. In the subsequent 4 - 5 days after
surgery, the patient was slightly confused, depressive, hemo-
dynamically and electrolytical balanced. On the seventh day
post-surgery, the patient started to have fever, cough, with
left basal lung crackles. Pulmonary X-ray revealed left basal
pneumonia. Under antibiotic therapy with meropenem and
vancomycin, the evolution was favorable. Despite our recom-
mendations, the patient requested to leave the hospital. The
recommendations received at discharge were antibiotic therapy

Figure 3. Axial CT scan of the neck showing heterogeneous nodular mass with macrocalcifications in the right thyroid lobe. CT:
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Figure 4. Coronal CT scan of the neck showing heterogeneous nodular mass with macrocalcifications in the right thyroid lobe.

CT: computed tomography.

for approximately 7 days at home and therapy with apixaban
in accordance with the recommendations of the cardiologist
and infectious disease doctor along with adrenal replacement
therapy. The patient refused to take the substitute medication
with glucocorticoids and mineralocorticoids at home, so that
death occurred 9 days after discharge. Her family refused an
autopsy. The probable cause of death was adrenal crisis.

Discussion

Ectopic secretion of ACTH (ECS) represented a rare cause of
CS, which due to the severity of the clinical manifestations,
must be evaluated and treated as an endocrinological emer-
gency [3]. The severity of the clinical manifestations of the
ECS is explained by how high and how fast cortisol levels rise.
In the case of ECS, it is difficult to distinguish between pitui-
tary and nonpituitary sources. Most frequently, ectopic ACTH
syndrome is caused by a bronchial carcinoid tumor or by a
small cell lung cancer (45%), thymic (11%), pancreas (8.5%),
MTCs (6%), gastrointestinal neuroendocrine tumors (5%), and
pheochromocytomas (5%) [4]. MTC represents 3-10% of all
thyroid carcinoma and is a rare etiology of ECS (< 1%) [4].
Only up to 100 cases about ECS induced by MTC have been
reported in literature [5, 6]. In 35% of the cases of MTC with
ECS, CS is detected first, later MTC is diagnosed as the source
of the ACTH excess [7]. Patients with MTC and ECS gener-
ally have a worse prognosis compared to patients with MTC
without hypercortisolism [8]. The clinical and metabolic mani-
festations in Cushing disease (CD) appear progressively (over
months to years), while in ECS due to the very high levels of
cortisol, the clinical and metabolic disturbances are noted early
(over 1 month) [9]. ECS is more frequent in males and appears
at older ages than CD. The metabolic disturbances represented
by hypokalemic metabolic alkalosis occur in a high percent-
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age in patients with ECS compared to patients with CD (90%
vs. 10-15%) [4]. It is reported that the clinical manifestations
are different in ECS, thus in neuroendocrine tumors the mani-
festations of hypertension, diabetes, weakness, hypokalemia,
neuropsychiatric, edema predominate [10]. In the present case,
the patient suffered from hypertension and recent onset diabe-
tes mellitus due to hypercortisolism and complained of fatigue
and weakness.

Establishing the diagnosis of CS is based on the docu-
mentation of the excessive production of glucocorticoids in
the blood and urine. Several screening tests are used: corti-
sol rhythm, midnight salivary cortisol, 24-h urinary free cor-
tisol, and 1 mg overnight dexamethasone suppression. After
confirming the diagnosis of CS, the next step is the etiologi-
cal establishment through ACTH dosing. We identify ACTH-
dependent forms when its value is increased. Although the
value of ACTH in ECS is much higher compared to CD, this
evaluation alone is not sufficient. Using the 8§ mg dexametha-
sone suppression test and inferior petrosal sinus sampling, and
according to the findings, pituitary MRI, or nuclear imaging
(Octreoscan, 68Ga-DOTATATE), may be required.

Sometimes the diagnosis of forms of ACTH-dependent
CS may be difficult to establish, especially in the context of the
prevalence of nonfunctioning pituitary microadenomas. It is
important to remember that 10% of the population may experi-
ence nonfunctional micronodular pituitary lesions that usually
do not exceed the size of 4 - 5 mm [11]. In the presented case,
the patient had a pituitary microadenoma below 6 mm in size.

Moreover, our patient showed a low value of FT4 with
TSH in the normal ranges at the evaluation of thyroid function,
consistent with central hypothyroidism, but this change is also
suggestive for hypercortisolism that through inhibition of thy-
roid releasing hormone (TRH) and TSH secretion, as well as
suppression of the 5’-deiodinase enzyme can suppress thyroid
function [11].
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The prognosis of ECS is generally poor and the main
causes of death are either complications of CS or disease pro-
gression. The management of hypercortisolism is challenging
in most cases, with nearly 50% ultimately requiring bilater-
al adrenalectomy [6]. For cases where the ectopic source of
ACTH has been established, the optimal treatment is surgi-
cal resection of the causative tumor. When the causative tu-
mor cannot be found or surgical intervention is unsuccessful
or not possible, control of hypercortisolism must be achieved
by medical therapy. Ketoconazole, mitotane, and metyrapone
are oral medications that reduce cortisol synthesis by inhibit-
ing adrenal enzymes. Etomidate is the only IV drug that can
be used when rapid reduction of cortisol production is desired.
Several kinase inhibitors (vandetanib, sorafenib, or sunitinib)
are effective in treating ECS secondary to medullary thyroid
cancer [12]. In our presented case, in the context of severe hy-
percortisolism and the lack of immediate availability of cor-
tisol synthesis inhibitor medication, bilateral adrenalectomy
was performed.

Conclusions

A high degree of clinical suspicion is needed for early diag-
nosis of ECS, to establish emergency investigations and treat-
ment to reduce complications and increase life expectancy.
Diagnosis of ECS is often challenging and requires a multi-
disciplinary approach. ECS is a rapidly progressive and life-
threatening situation that can be fatal if diagnosis or timely
intervention is delayed. Thyroid evaluation is important to
identify a possible source of ectopic secretion of ACTH in the
context of MTC. Through this report, we would like to present
the case of a patient with ECS with severe and rapid course,
with probable MTC origin, which is associated to other onco-
logical pathologies.
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