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A Case of Ectopic Adrenocorticotropic 
Hormone Syndrome in Small Cell Lung Cancer

Chaiho Jeong, M.D., Jinhee Lee, M.D., Seongyul Ryu, M.D., Hwa Young Lee, M.D., Ah Young Shin, 
M.D., Ju Sang Kim, M.D., Joong Hyun Ahn, M.D. and Hye Seon Kang, M.D.
Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Small cell lung cancer (SCLC), which originated from neuroendocrine tissue, can develop into paraneoplastic 
endocrine syndromes, such as Cushing syndrome, because of an inappropriate secretion of ectopic adrenocorticotropic 
hormone (ACTH). This paraneoplastic syndrome is known to be a poor prognostic factor in SCLC. The reason for 
poor survival may be because of a higher risk of infection associated with hypercortisolemia. Therefore, early detection 
and appropriate treatment for this syndrome is necessary. But the diagnosis is challenging and the source of ACTH 
production can be difficult to identify. We report a 69-year-old male patient who had severe hypokalemia, metabolic 
alkalosis, and hypertension as manifestations of an ACTH-secreting small cell carcinoma of the lung. He was treated with 
ketoconazole and spironolactone to control the ACTH dependent Cushing syndrome. He survived for 15 months after 
chemotherapy, which is unusual considering the poor outcome of the ectopic ATH syndrome associated with SCLC.
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in SCLC, the latter occurs in only 1%–5% of SCLC1. Ectopic 
ACTH can be secreted from original cancer tissues or meta-
static lesions of SCLC. These patients generally present with 
electrolyte disturbances rather than typical cushingoid fea-
ture. Typical cushingoid features such as moon face or buffalo 
hump do not usually appear because the hypercortisolism is 
an acute phenomenon and the patients generally do not sur-
vive long enough until morphologic changes occur2. It is the 
reason why patients with Cushing syndrome due to ectopic 
ACTH syndrome (EAS) are easily overlooked. Therefore, it is 
necessary to suspect the disease at the initial view to improve 
the poor clinical outcome.

We report a case of SCLC with Cushing syndrome due 
to EAS from the original tumor tissue in a 69-year-old male 
presenting with severe hypokalemia, metabolic alkalosis, and 
hypertension without any respiratory symptoms. The clinical 
features and optimal management are discussed.

Case Report
A 69-year-old male with underlying hypertension was 

admitted with a complaint of general weakness started 10 
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Introduction
Small cell lung cancer (SCLC) develops from neuroendo-

crine cells and expresses various peptides and protein factors 
which can play as hormones. Although syndrome of inap-
propriate secretion of antidiuretic hormone and Cushing syn-
drome due to ectopic adrenocorticotropic hormone (ACTH) 
secretion are the most common paraneoplastic syndromes 
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days ago. The patient had been taking irbesartan 150 mg and 
thiazide 12.5 mg for 3 years. He had 20 pack-year history of 
smoking. The initial blood pressure was 128/82 mm Hg, the 
respiratory rate 20 breaths per minute, and the temperature 
was 36oC. Chest auscultation revealed decreased breathing 
sound on the left upper area of chest wall.

Laboratory findings were as follows: white blood cell count, 
8,190×109/L; hemoglobin, 16.4 g/dL; platelet count, 170×109/
L; glucose level, 235 mg/dL; sodium, 141 mEq/L; potassium, 
1.7 mEq/L; chloride, 88 mEq/L; lactic dehydrogenase, 863 U/L; 
D-dimer, 0.08 g/L; and C-reactive peptide, 2.30 mg/L. Arterial 
blood gas analysis was pH 7.574, pCO2 50.1 mm Hg, pO2 122 
mmHg, HCO3 40 mmol/L, and oxygen saturation was 98.8% 
suggesting metabolic alkalosis.

The chest radiography taken on admission showed left up-
per lobe atelectasis and mass like lesion infiltrating the left 
upper bronchus (Figure 1). Chest computed tomography (CT) 
scans revealed about 7×5-cm-sized mass in left upper lobe 

showing invasion to the main pulmonary arterial trunk (Figure 
2). Biopsy was done with bronchoscopy and the pathology 
confirmed small cell carcinoma. Positron emission tomogra-
phy CT showed hepatic and both adrenal gland metastases.

Our primary impression was hyperaldosteronism or pseu-
dohyperaldosteronism according to the lab finding of hypo-
kalemia associated with hypertension. Aldosterone and renin 
level being normal, hypokalemia with metabolic alkalosis in 
patient with lung cancer infiltrating left upper lobe suggested 
Cushing syndrome due to ectopic ACTH secreting tumor. The 
ACTH level was elevated to 535.61 pg/mL and the cortisol 
level was elevated to 47.43 g/dL. The level of cortisol was 
not suppressed with low dose and high dose dexamethasone 
suppression test and the 24-hour urinary free cortisol was still 
elevated to 1,796.93 g/day. Brain magnetic resonance imag-
ing showed normal pituitary gland and no cerebral metasta-
ses. The malignant tissue obtained with bronchoscopy was 
positive in ACTH marker stain. These finding were consistent 
with Cushing syndrome caused by ectopic ACTH production 
(Figure 3). The patient had no cushingoid appearance such as 
moon face, skin change or central obesity, and hypokalemia 
was the only clinical feature to suspect diagnosis.

To reduce the high cortisol level before chemotherapy, keto-
conazole (400 mg two times a day) and spironolactone were 
administered for EAS. As hypokalemia resolved, so did the 
metabolic alkalosis. It was not needed to maintain corticoste-
roid treatment after normalization of hypokalemia. Once ecto-
pic ACTH production controlled, the patient was transferred 
to the oncology division to have systemic chemotherapy and 
survived for 15 months.

Discussion
Ectopic ACTH production is defined as the secretion of 

ACTH from a tumor outside the pituitary gland. Cushing syn-
drome due to EAS was first described in 1965 and it causes 
5%–10% of cases of spontaneous Cushing syndrome3,4. SCLC 
and bronchial carcinoids account for about half of the cases 
but it can appear in various tumors like pancreas cancer, 

Figure 1. Chest radiography showed an ill-defined mass at the left 
hilum suggesting a mass involving the left upper bronchus with 
marked atelectasis of the left upper lobe.
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Figure 2. (A, B) Contrast enhanced com-
puted tomography of the chest revealed 
7×5-cm-sized mass in the left upper lobe 
with probable invasion of the main pul-
monary arterial trunk and pericardium.
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medullary thyroid cancer, thymoma and pheochromocy-
toma. Clinical Cushing syndrome secondary to ectopic ACTH 
production is uncommon, occurring in 3.2%–4.5% of SCLC 
patients5,6. The patients generally present with electrolyte dis-
turbances rather than typical cushingoid feature. As our case 
showed, hypokalemia is the usual finding that suggests the 
presence of EAS and lead to subsequent confirmation test5.

Generally, patients with ectopic ACTH production have 
high ACTH levels (>20 ng/L), cortisol levels which is not sup-
pressed with high doses of dexamethasone (8 mg/day) and 
demonstrate negative responses of pituitary gland to crotico-
tropin-releasing hormone. However some patients with ecto-
pic ACTH production demonstrate suppressed cortisol level 
on high-dose of dexamethasone. In that case the most useful 
test for differential diagnosis is the inferior petrosal sinus sam-
pling7. 

When the primary ACTH secreting tumor is found, the op-
tion of medical treatments is to administrate glucocorticoid 
synthesis inhibitors such as ketoconazole, mitotane, metyra-
pone, and octreotide8. Other medical interventions include 
potassium replacement and spironolactone. Ketoconazole 
which blocks corticosteroid production by inhibiting 17-hy-
droxylase and 11-hydroxylase, is the therapy of choice be-
cause of its low incidence of side effects9.

There are some evidences that mortality is increased in pa-
tients who have Cushing syndrome associated with EAS10,11. 
Retrospective studies have shown that median survival of 
SCLC patients with Cushing syndrome ranges from 3.5 to 5.5 
months, suggesting that the presence of EAS is a poor prog-

nostic factor12. Marked suppression of the immune system by 
high cortisol level may cause severe infections, which easily 
can lead to septicemia and opportunistic infection9. The ap-
pearances of hypokalemia, metabolic alkalosis, and hyperten-
sion shown in these patients also seemed to be the result of 
sustained activation of circulating cortisol. It is thought that 
lowering cortisol levels before attempting curative treatments 
such as surgery or chemotherapy, may reduce the mortality 
and morbidity associated with Cushing syndrome13. However, 
the diagnosis is challenging, because the source of ACTH pro-
duction can be difficult to be identified. Early detection and 
appropriate treatment for this syndrome are so difficult that 
survival remains low for this group of patients.

In Korea, few cases were reported about EAS associated 
with SCLC and the overall survival was within 2 months up 
to now. In our case, early diagnosis of EAS was made, so the 
patient received proper management to control the high level 
of cortisol and could have systemic chemotherapy thereafter. 
He survived for 15 months after chemotherapy, which is not 
common considering the poor outcome of EAS associated 
with SCLC.

As our case showed, it is necessary to suspect the disease at 
the initial view to improve the poor clinical outcome. The pos-
sibility of hypercortisolism caused by malignancy should be 
considered in patient presenting with hypertension, diabetes, 
hypokalemia, and metabolic alkalosis with high level of corti-
sol. In conclusion, EAS associated with SCLC has been known 
to have poor prognosis with low response to chemotherapy. 
The detection of EAS is difficult because of absence of typical 
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Figure 3. (A) Microscopic images of small cell lung cancer obtained with bronchoscopy biopsy (H&E stain, ×200). (B) Immunostain for ACTH 
demonstrated a strong positive staining in the tumor (×200).
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features and low incidence. As our case showed, early suspi-
cion of EAS and prompt management are clinically important 
to improve poor outcomes in patients with SCLC.
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