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Abstract

A 67-year-old man with a history of hypertension, hyperlipidemia, coronary artery
disease, and former smoking presented with fatigue, lower extremity edema, and a
new tremor over the course of one month. Workup was notable for hypokalemia,
metabolic alkalosis, and extremely elevated adrenocorticotropic hormone (ACTH)
and cortisol levels. He was ultimately diagnosed with ectopic Cushing’s syndrome
(CS) secondary to new metastatic small cell lung carcinoma. About 5-10% of CS
cases are caused by ectopic ACTH production. The most commonly implicated
malignancies are small cell lung cancer (SCLC) and neuroendocrine tumors, with
SCLC accounting for up to three-fourths of cases. ACTH production is a poor
prognostic sign in SCLC, associated with more extensive discase and decreased
response to first-line treatment. Tumor-associated ACTH production is often so
rapid that patients do not have time to develop classic Cushingoid physical exam
findings, instead presenting with acute-onset hyperglycemia,
pseudohyperaldosteronism, and generalized weakness. Prompt diagnosis and

treatment are essential to improve outcomes.

BACKGROUND

Endocrine paraneoplastic syndromes occur when tumors
acquire the ability to produce bioactive substances un-
related to their tissue of origin. Common paraneoplastic
syndromes involve the secretion of parathyroid hormone-
related peptide (PTHrP) causing hypercalcemia, antid-
iuretic hormone (ADH) causing hyponatremia, and
adrenocorticotrophic hormone (ACTH) causing Cush-
ing’s syndrome (CS). These endocrine paraneoplastic
syndromes often occur in highly malignant tumors and
are most commonly associated with lung cancer.! Here,
we discuss the case of a patient who presented with ec-
topic Cushing’s syndrome as the first manifestation of
metastatic small cell lung carcinoma (SCLC).

CASE PRESENTATION

A 67-year-old man with a history of hypertension, hyper-
lipidemia, and coronary artery disease presented to the
emergency department with several days of fatigue and
generalized weakness. He had a remote 5 pack-year smok-
ing history. He denied any fever, chills, night sweats,
changes in weight, cough, or shortness of breath. He had
no prior history of diabetes or hypertension. He had seen
his primary care physician about two weeks prior to ad-

mission because his wife had noticed a new tremor, difhi-
culty with word finding, and new lower extremity edema.
At that time, he was also noted to have mildly elevated
fasting glucose. He was started on furosemide for the
management of lower extremity edema.

On presentation to the hospital, his temperature was
97.1°F, heart rate 100 bpm, blood pressure 144/81
mmHg, respiratory rate 18, and oxygen saturation 96%
on room air. He was well-appearing and in no acute dis-
tress. The physical exam was remarkable for jaundice,
scattered ecchymoses, and a mild tremor. He had no evi-
dence of facial plethora, striae, truncal obesity, or muscle
wasting.

Labs were notable for potassium 1.9 mEq/L
(3.6-5.1mEq/L), VBG pH 7.65 / pCO248 mm Hg, bi-
carbonate 45 mEq/L (22-32 mEq/L), creatinine 1.30
mg/dL (from baseline 1 mg/dL), glucose 231 mg/dL
(67-99 mg/dl), AST 58 IU/L (10-42 IU/L), ALT 77
TU/L (6-45 IU/L), ALP 141 TU/L (34-104 IU/L), total
bilirubin 6.4 mg/dL (0.2-1.3 mg/dl), WBC 17.4 x10°/L
(3.5-11 x 10%/L), hemoglobin 15.9 g/dL (13.5-16 g/dl),
and platelets 104 x10%/L (150-400 x 10%/L). Chest X-
ray revealed right hilar enlargement. A chest, abdominal,
and pelvic computerized tomography (CT) scan demon-
strated a 6.9 cm right mediastinal mass compressing the
mainstem bronchus, mediastinal lymphadenopathy, in-
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Figure 1. A) lung window and B) mediastinal window of CT chest showing a new 6.9 cm mediastinal mass.

Figure 2. CT abdomen/pelvis showing innumerable hepatic
metastatic lesions and a 5.3 cm left adrenal lesion (indicated in

yellow)

numerable hepatic metastases, and an enlarged 5.3 cm
heterogeneous appearing left adrenal gland concerning
for metastatic disease (Figures 1 & 2).

Given his hypokalemia, metabolic alkalosis, and imag-
ing findings concerning for malignancy, a midnight
serum cortisol was checked; this was >75 mcg/dL, the
upper limit of reporting for our laboratory. Adrenocor-
ticotropic hormone was elevated at 380 pg/mL, and al-
dosterone was low-normal at 8.5 ng/dL. Cortisol levels
remained unsuppressed by both low- and high-dose dex-
amethasone suppression tests (DST). MRI brain was
negative for pituitary mass. A liver biopsy was obtained,
confirming metastatic small-cell lung carcinoma.
Spironolactone and ketoconazole were initiated. The pa-
tient’s cortisol levels began to downtrend, and his meta-
bolic abnormalities normalized. He was transferred to the
oncology floor for inpatient initiation of palliative car-
boplatin. Unfortunately, the patient developed aspiration
pneumonia complicated by hypoxic respiratory failure
and passed away a few days after the initiation of
chemotherapy.

DISCUSSION

In ectopic ACTH syndrome, a non-pituitary tumor se-
cretes high levels of ACTH, leading to an endogenous
state of hypercortisolism. About 5-10% of CS cases are
caused by ectopic ACTH production.2 SCLC is most
commonly implicated, accounting for up to three-fourths
of all cases. It is followed by neuroendocrine tumors,
pheochromocytomas, and medullary thyroid carcino-
mas.>* Up to 20% of ACTH-secreting tumors remain
unidentified despite repeated imaging.> Some studies also
suggest that SCLC patients with adrenal metastases, such
as our patient, may have a greater propensity to develop
hypercortisolism, as there is increased cortisol production
in areas adjacent to the ACTH-producing adrenal tu-
mor.

Aggressive cancers like SCLC produce ACTH at
much higher rates than pituitary adenomas.> Many pa-
tients will not have had time to develop the exam findings
of chronic Cushing’s, such as truncal obesity, buftalo
hump, moon facies, and proximal muscle wasting.6 In-
stead, as seen in our case, they may present acutely with
features of severe hypercortisolism, including muscle
weakness, hyperglycemia, hypertension, hypokalemia,
and metabolic alkalosis. The last three are driven by acti-
vation of the mineralocorticoid receptor by excess corti-
sol, leading to pseudohyperaldosteronism.

The first step in diagnosis is confirming endogenous
cortisol overproduction with 24-hour urinary cortisol,
midnight salivary cortisol, or low-dose dexamethasone
suppression testing. Next, ACTH is measured; elevated
or inappropriately normal levels rule out primary adrenal
disease. Finally, the high-dose dexamethasone suppres-
sion test is used to distinguish pituitary adenomas —
which often retain some responsiveness to negative feed-
back mechanisms — from an ectopic source (Figure 3).2

ACTH production is a poor prognostic sign in
SCLC, associated with more extensive disease and de-
creased response to first-line treatment.? Estimated sur-
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Figure 3. Diagnostic algorithm to work up suspected hypercortisolemia

ACTH - adrenocorticotropic hormone, DST - dexamethasone suppression test

vival ranges from 3-6 months. Prompt diagnosis and
treatment are essential to improve outcomes. Hypercor-
tisolism can independently lead to increased mortality
from cardiovascular and infectious complications. Treat-
ing the effects of hypercortisolism prior to initiating
chemotherapy may contribute to an increase in survival
time.” Therefore, in addition to tumor-targeted therapy,
treatment should include steroidogenesis inhibitors such
as ketoconazole and metyrapone to suppress cortisol to
normal levels rapidly.z’8

Author Contribution

All Authors have reviewed the final manuscript prior to
submission. All the authors have contributed signifi-

cantly to the manuscript, per the ICJME criteria of au-
thorship.

* Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or in-
terpretation of data for the work; AND

* Drafting the work or revising it critically for impor-
tant intellectual content; AND

* Final approval of the version to be published; AND

¢ Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appro-
priately investigated and resolved.

Disclosures

The authors have no conflicts of interest to disclose.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 Inter-

national License (CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/

by-nc/4.0 and legal code at https://creativecommons.org/licenses/by-nc/4.0/legalcode for more informa-

tion.

Journal of Brown Hospital Medicine 3


https://bhm.scholasticahq.com/article/77572-ectopic-cushing-s-syndrome-as-the-first-presenting-sign-of-small-cell-lung-carcinoma/attachment/162440.png

Ectopic Cushing’s Syndrome as the First Presenting Sign of Small Cell Lung Carcinoma

REFERENCES

1. Soomro Z, Youssef M, Yust-Katz S, Jalali A, Patel AJ,
Mandel J. Paraneoplastic syndromes in small cell lung cancer. /
Thorac Dis. 2020;12(10):6253-6263. d0i:10.21037/

jtd.2020.03.88

2. Hayes AR, Grossman AB. The Ectopic Adrenocorticotropic
Hormone Syndrome: Rarely Easy, Always Challenging.
Endocrinol Metab Clin North Am.2018;47(2):409-425.

d0i:10.1016/}.ec1.2018.01.005

3. Alexandraki KI, Grossman AB. The ectopic ACTH
syndrome. Rev Endocr Metab Disord. 2010;11(2):117-126.
d0i:10.1007/511154-010-9139-z

4. Mayer S, Cypess AM, Kocher ON, et al. Uncommon
presentations of some common malignancies: Case 1.
Sequential paraneoplastic endocrine syndromes in small-cell

lung cancer. J Clin Oncol. 2005;23(6):1312-1314. doi:10.1200/
jc0.2005.01.069

5. Satoh H, Saito R, Hisata S, et al. An ectopic ACTH-
producing small cell lung carcinoma associated with enhanced
corticosteroid biosynthesis in the peritumoral areas of adrenal

metastasis. Lung Cancer. 2012;76(3):486-490. d0i:10.1016/
jlungcan.2011.12.007

6. Dimitriadis GK, Angelousi A, Weickert MO, Randeva HS,
Kaltsas G, Grossman A. Paraneoplastic endocrine syndromes.
Endocr Relat Cancer. 2017;24(6):R173-R190. d0i:10.1530/
erc-17-0036

7.Jeong C, Lee ], Ryu S, et al. A Case of Ectopic
Adrenocorticotropic Hormone Syndrome in Small Cell Lung
Cancer. Tuberc Respir Dis. 2015;78(4):436-439. doi:10.4046/

8. Sarlis NJ, Chanock SJ, Nieman LK. Cortisolemic indices
predict severe infections in Cushing syndrome due to ectopic
production of adrenocorticotropin. / Clin Endocrinol Metab.
2000;85(1):42-47. d0i:10.1210/jcem.85.1.6294

Journal of Brown Hospital Medicine


https://doi.org/10.21037/jtd.2020.03.88
https://doi.org/10.21037/jtd.2020.03.88
https://doi.org/10.1016/j.ecl.2018.01.005
https://doi.org/10.1007/s11154-010-9139-z
https://doi.org/10.1200/jco.2005.01.069
https://doi.org/10.1200/jco.2005.01.069
https://doi.org/10.1016/j.lungcan.2011.12.007
https://doi.org/10.1016/j.lungcan.2011.12.007
https://doi.org/10.1530/erc-17-0036
https://doi.org/10.1530/erc-17-0036
https://doi.org/10.4046/trd.2015.78.4.436
https://doi.org/10.4046/trd.2015.78.4.436
https://doi.org/10.1210/jcem.85.1.6294

	Ectopic Cushing’s Syndrome as the First Presenting Sign of Small Cell Lung Carcinoma
	Article Information
	Abstract
	Background
	Case Presentation
	Discussion
	Author Contribution
	Disclosures

	References


