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PRESENTATION OF CASE

Dr. David J. Bozym (Medicine): A 49-year-old man was admitted to this hospital be- From the Department of Hospital Medi-
cause of hypokalemia and paranoid thoughts. cine, University of Nebraska Medical
Six months before the current admission, discomfort on the right side of the Center, Omaha (C-WV); and the Depart-
ments of Radiology (M.C.M.) and Medi-
chest developed, and the patient was evaluated at another hospital. cine (K.L.R., M.S.H.), Massachusetts
Dr. Mark C. Murphy: Computed tomography (CT) of the chest (Fig. 1), performed General Hospital, and the Departments
.. . . . . of Radiology (M.C.M.) and Medicine
after the administration of intravenous contrast material, revealed a nodule in the (K.L.R., M.S.H.), Harvard Medical School
upper lobe of the left lung that measured 2.1 cm by 1.9 cm, as well as bulky me- — both in Boston.
diastinal and hilar lymphadenopathy. N Engl ) Med 2023;388:165-75.
Dr. Bozym: An endobronchial ultrasound-guided transbronchial needle aspira- DoI: 10.1056/NEJMcpc2211366
tion of a mediastinal lymph node was performed. Cytologic examination of the Coprright © 2023 Massachusetts Medical Society.
specimen revealed small-cell carcinoma.
Five months before the current admission, the patient sought a second opinion at NEJM.org
in the oncology clinic of this hospital. The patient was counseled about the diag-
nosis of small-cell lung cancer and the need for additional imaging before consid-
eration of chemotherapy, radiation therapy, or immunotherapy. Additional imag-
ing was scheduled, along with a follow-up appointment. The patient did not
undergo additional imaging and did not attend follow-up visits at the oncology
clinic of either this hospital or the other hospital.
Six weeks before the current admission, the patient noticed swelling of both
legs. Ten days before this admission, the swelling had not abated, and he was
evaluated in the emergency department of this hospital.
In the emergency department, the patient described himself as generally
healthy and did not report any chronic health conditions. He reported no fever,
chills, shortness of breath, or pain. Additional history was obtained from the
patient’s brother. The patient had been pursuing alternative treatment for small-
cell lung cancer that included a strict diet and intravenous infusions, and he had
not shared the diagnosis of small-cell lung cancer with his family until several
days earlier. The patient’s brother believed that the patient was in denial about the
diagnosis.
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Figure 1. Images Obtained 6 Months before Current
Admission.

A coronal image from CT pulmonary angiography (Pan-
el A) shows a nodule (arrow) in the paramediastinal
apical segment of the upper lobe of the left lung that
measures 2.1 cm by 1.9 cm. An axial image from CT
pulmonary angiography (Panel B) shows bulky left hi-
lar and left paratracheal mediastinal lymphadenopathy
(arrows), with lymph nodes measuring up to 2.9 cm

in diameter. An axial image from a positron-emission
tomographic—CT fusion scan (Panel C) shows intense
radiotracer uptake (arrows) that corresponds to the
lymphadenopathy.

When the patient was 12 years of age, he had
received a diagnosis of non-Hodgkin’s lympho-
ma, which had been treated with radiation ther-

apy and splenectomy. Fifteen years before this
presentation, ischemic colitis had been treated
with small-bowel resection. One year before this
presentation, deep-vein thrombosis had been
treated with a 4-month course of anticoagula-
tion. There was no history of psychiatric disease.
He took no medications and had no known drug
allergies; he did not disclose details about the
infusions that he had received as alternative
treatment for small-cell lung cancer. The patient
lived in a suburban area of New England with
his parents. He was divorced and frequently visit-
ed his children. He worked part-time as a skilled
tradesman. Family members reported that he
was a lifelong nonsmoker.

The temporal temperature was 36.7°C, the
blood pressure 167/95 mm Hg, the pulse 80 beats
per minute, the respiratory rate 18 breaths per
minute, and the oxygen saturation 94% while
the patient was breathing ambient air. The pa-
tient was alert and appeared well, but he looked
thinner than he had looked during his evalua-
tion at the oncology clinic 5 months earlier. The
abdomen had a healed surgical scar, and the
legs had symmetric 1+ edema. The blood potas-
sium level was 2.6 mmol per liter (reference
range, 3.6 to 5.1); the white-cell count was
14,630 per microliter (reference range, 4000 to
11,000). Other laboratory test results are shown
in Table 1. Ultrasonography of the legs revealed
no evidence of deep-vein thrombosis.

Dr. Murphy: CT pulmonary angiography of the
chest (Fig. 2A and 2B), performed after the ad-
ministration of intravenous contrast material,
revealed a marked increase in the size of the
left-lung mass, which now measured 9.3 cm by
4.6 cm, as well as enlargement of the mediasti-
nal and hilar lymphadenopathy. CT of the abdo-
men and pelvis (Fig. 2C), performed after the
administration of intravenous contrast material,
showed numerous new ill-defined rim-enhanc-
ing hepatic lesions, which measured up to 8.0 cm
in diameter; an adrenal mass, which measured
4.1 cm by 3.4 cm; and thrombosis of the branches
of the right portal vein. Magnetic resonance
imaging (MRI) of the head was normal.

Dr. Bozym: Supplemental potassium was ad-
ministered intravenously and orally, and the pa-
tient was admitted to this hospital. During the
next 3 days, additional supplemental potassium
was administered. During follow-up interviews,
the patient acknowledged the diagnosis of small-
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Table 1. Laboratory Data.*
Reference Range, 10 Days before On Current

Variable Adults Current Admission Admission
Blood
Hemoglobin (g/dl) 13.5-17.5 11.4 12.0
Hematocrit (%) 41.0-53.0 33.6 35.6
Platelet count (per pl) 150,000-450,000 231,000 213,000
White-cell count (per pl) 4000-11,000 14,630 13,530
Differential count (per pl)

Neutrophils 1800-7700 12,200 12,050

Lymphocytes 1000-4800 1670 850

Monocytes 200-1200 330 380

Eosinophils 0-900 0 0

Basophils 0-300 20 30
Sodium (mmol/liter) 136-145 135 142
Potassium (mmol/liter) 3.6-5.1 2.6 2.2
Chloride (mmol/liter) 98-107 90 94
Carbon dioxide (mmol/liter) 22-32 34 37
Urea nitrogen (mg/dl) 6-20 26 19
Creatinine (mg/dl) 0.60-1.30 0.94 0.87
Glucose (mg/dl) 65-99 221 165
Calcium (mg/dl) 8.9-10.3 8.7 9.2
Magnesium (mg/dl) 1.7-2.4 2.1 2.4
Phosphorus (mg/dl) 2.4-4.7 2.1 1.4
Anion gap (mmol/liter) 3-17 11 11
Alanine aminotransferase (U/liter) 10-50 202 196
Aspartate aminotransferase (U/liter) 15-41 134 115
Alkaline phosphatase (U/liter) 32-100 505 451
Total bilirubin (mg/dl) 0.0-1.2 1.0 2.0
Globulin (g/dl) 1.9-4.1 3.3 3.4
Albumin (g/dl) 3.5-5.2 2.4 24
Ammonia (ymol/liter) 12-48 — 51
C-reactive protein (mg/liter) 0.0-0.8 26.6 —
Erythrocyte sedimentation rate (mm/hr) 0-13 51 —
Ferritin (ug/liter) 20-300 1058 —
Prothrombin time (sec) 11.5-14.5 13.2 —
International normalized ratio 0.9-1.1 1.0 —
p-dimer (ng/ml) 150-400 3119 —
Fibrinogen (mg/dl) 150-400 465 —

* To convert the values for urea nitrogen to millimoles per liter, multiply by 0.357. To convert the values for creatinine to
micromoles per liter, multiply by 88.4. To convert the values for glucose to millimoles per liter, multiply by 0.05551.
To convert the values for magnesium to millimoles per liter, multiply by 0.4114. To convert the values for phosphorus
to millimoles per liter, multiply by 0.3229. To convert the values for bilirubin to micromoles per liter, multiply by 17.1. To
convert the values for ammonia to micrograms per deciliter, divide by 0.5872.

 Reference values are affected by many variables, including the patient population and the laboratory methods used. The
ranges used at Massachusetts General Hospital are for adults who are not pregnant and do not have medical conditions
that could affect the results. They may therefore not be appropriate for all patients.

N ENGLJ MED 388;2 NEJM.ORG JANUARY 12, 2023 167

The New England Journal of Medicine
Jownloaded from ngjm.org at CCSS CAJA COSTARRICENSE DE SEGURO SOCIAL BINASSS on March 24, 2023. For personal use only. No other uses without permission.
Copyright © 2023 Massachusetts Medical Society. All rights reserved.



168

The NEW ENGLAND JOURNAL of MEDICINE

Figure 2. Images Obtained on Current Admission.

A coronal image in lung windows from CT pulmonary
angiography (Panel A) shows a radiologically signifi-
cant increase in the size of the left-lung mass, which
now measures 9.3 cm by 4.6 cm. There is new mixed
ground-glass opacification and cavitation in the periph-
eral left upper lobe (arrow). An axial image in soft-tissue
windows from CT pulmonary angiography (Panel B)
shows enlargement of the left hilar and mediastinal
lymphadenopathy, with lymph nodes measuring up to
3.8 cm in diameter, as well as new right hilar lymph-
adenopathy (arrow), with lymph nodes measuring up
to 1.9 cm in diameter. An axial image in soft-tissue
windows from CT of the abdomen and pelvis (Panel C)
shows multiple new rim-enhancing lesions involving
all segments of the liver. The largest lesion (arrow), in
liver segment 8, measures 8.0 cm in diameter. There
is also a new lesion (arrowhead) in the body of the left
adrenal gland that measures 4.1 cm by 3.4 cm.

cell lung cancer, but he did not explain why he
had not shared the diagnosis with his family or
provide details about the alternative treatment
that he had pursued. On the fourth hospital day,
the blood potassium level increased, and the
patient asked to go home. He stated that he was
willing to attend follow-up visits at the oncology
clinic, but he was evasive when chemotherapy
and immunotherapy were discussed. The patient
was discharged.

One week after discharge, and 1 day before the
current admission, the patient’s father accompa-
nied the patient to receive massage therapy and
an intravenous infusion as alternative treatment.
During the infusion, the patient abruptly be-
came volatile, agitated, and angry. On the drive
home, he refused to close the window and
stared into the distance. He stated that doctors
had cast spells on him during his recent hospi-
talization and that he had killed his oldest child,
which was not true.

The next day, the patient borrowed his broth-
er’s car without permission and drove across the
state. After he returned home, family members
brought the patient to the emergency depart-
ment of this hospital for evaluation.

In the emergency department, the patient
stated that he was “embarrassed” for being in
the hospital. He initially reported no symptoms,
but on specific questioning, he acknowledged
fatigue, weight loss, generalized weakness, de-
creased appetite, and ongoing leg swelling. He
reported that he did not feel confused, afraid, or
worried and that he had no suicidal or homi-

cidal thoughts or auditory or visual hallucina-
tions. Additional history was obtained from the
patient’s family members. The patient had not
slept for several days. His aggressive and erratic
behavior and delusions were not typical, although
he could become easily angered and had a long-
standing belief that his doctors had adminis-
tered radiation therapy for non-Hodgkin’s lym-
phoma to make money.

The temporal temperature was 36.4°C, the
blood pressure 194/106 mm Hg, and the pulse
87 beats per minute. The patient alternated be-
tween being alert and lethargic, and he could
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state the names of his children but not their
ages. He was cooperative but intermittently
paused and stared; he was not distracted by ex-
ternal stimuli, but he seemed to be responding
to internal stimuli. He spoke only a couple of
words at a time and answered most questions by
nodding or shaking his head. There was gener-
alized weakness, which was most pronounced in
the proximal muscle groups. The leg edema was
unchanged, and the skin appeared abnormally
tan; there was no scleral icterus, sublingual
jaundice, or asterixis.

The blood potassium level was 2.2 mmol per
liter, the carbon dioxide level 37 mmol per liter
(reference range, 22 to 32), and the ammonia
level 51 pwmol per liter (87 wg per deciliter; refer-
ence range, 12 to 48 umol per liter [20 to 82 ug
per deciliter]). The white-cell count was 13,530 per
microliter. Urinalysis was normal, and urine and
blood toxicologic testing was negative. Other
laboratory test results are shown in Table 1. CT
of the head, performed without the administra-
tion of contrast material, was normal. Supple-
mental potassium was administered intrave-
nously and orally, and the patient was admitted
to the hospital. On the second hospital day, the
blood potassium level was 2.2 mmol per liter.

A diagnostic test was performed.

DIFFERENTIAL DIAGNOSIS

Dr. Chad W. Vokoun: This 49-year-old man had re-
cently received a diagnosis of small-cell lung
cancer. He had pursued alternative treatment
and then presented to this hospital with evi-
dence of metastatic disease. There was also hypo-
kalemia, hypertension, proximal muscle weak-
ness, and darkening of his skin. Altered mental
status with paranoia prompted family members
to bring him to the hospital and was one of the
more striking aspects of his presentation. I will
begin by considering the differential diagnosis
for his altered mental status.

INTOXICATION OR WITHDRAWAL

Among patients presenting to the hospital, a
common cause of altered mental status is in-
toxication or withdrawal from alcohol, benzodi-
azepines, or barbiturates. An intoxication or
withdrawal syndrome is unlikely in this patient
because he had no history of substance use dis-
order and had normal results on urine and blood

toxicologic testing. Some medications can cause
altered mental status, but this patient was not
taking any prescribed medications.

METABOLIC DISORDERS
Electrolyte abnormalities such as hypernatremia,
hyponatremia, hypercalcemia, and hypoglycemia
can cause altered mental status, but these abnor-
malities were ruled out on initial laboratory test-
ing. A hyperosmolar hyperglycemic state can re-
sult in varying degrees of neurologic impairment.!
This patient had an elevated blood glucose level
but not of the magnitude that would cause a
hyperosmolar state. He also had clinically sig-
nificant hypokalemia, which can be associated
with constipation, palpitations, fatigue, and
weakness but not with altered mental status.
Uremic encephalopathy was ruled out on ini-
tial laboratory testing, which showed normal
renal function. Hepatic encephalopathy and
acute liver failure are important considerations
in this patient because he most likely had meta-
static cancer involving the liver. However, acute
liver failure due to malignant infiltration of the
liver is uncommon,? and the results of liver-
function tests were consistent with mild liver
injury, not liver failure. Hepatic encephalopathy
with mildly abnormal results on liver-function
tests can be observed in patients with cirrhosis,
but this patient did not have underlying cirrho-
sis. The elevated blood ammonia level is un-
helpful; measurement of the ammonia level
should not be used as either an initial diagnos-
tic test or a test to direct therapy in patients
with suspected hepatic encephalopathy.® Fur-
thermore, asterixis, which would suggest hepatic
encephalopathy, was not present on examination
in this case.

PRIMARY PSYCHIATRIC DISORDERS

The patient’s family members reported that the
patient had long-standing concerns regarding
his doctors’ motivations for administering radia-
tion therapy for non-Hodgkin’s lymphoma, but
whether this belief reflects a delusion is difficult
to determine. No previous episodes of halluci-
nations or depressed mood had been reported.
Although schizophrenia and schizoaffective dis-
order are possible causes of the patient’s current
paranoia, other causes of altered mental status
need to be ruled out before a primary psychiatric
illness can be considered.
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CENTRAL NERVOUS SYSTEM PROCESSES

This patient had mild leukocytosis on presenta-
tion, which could indicate an infection involving
the central nervous system, such as meningitis
or encephalitis. However, such infections are
unlikely in the absence of fever. Paranoia can be
caused by brain metastases, which develop in 40
to 50% of patients with small-cell lung cancer
during the course of illness.* However, MRI of
the head showed no evidence of metastatic dis-
ease. The patient had elevated blood pressure on
presentation, and sudden increases in blood pres-
sure can cause hypertensive encephalopathy. Hy-
pertensive encephalopathy should be considered
in patients who have markedly elevated blood
pressure that abates rapidly with treatment.

EFFECTS OF ALTERNATIVE TREATMENT

This patient was receiving alternative treatment
for small-cell lung cancer, but the specific type
of treatment was unknown. Alternative therapy
for lung cancer can include the use of a high dose
of vitamin C, a strict alkaline diet, insulin poten-
tiation therapy, and intermittent hyperthermia
treatment. Laetrile, which is a synthetic form of
amygdalin and a cyanogenic glycoside com-
pound,” has been described as an alternative
cancer therapy since the 1950s, but its use has
been banned by the Food and Drug Administra-
tion. During the degradation of laetrile, cyanide
is released and is thought to have anticancer
properties.> Although it is possible that this pa-
tient was using laetrile as an alternative therapy,
he did not have other symptoms of cyanide poi-
soning, such as nausea, headache, or seizure.

PARANEOPLASTIC SYNDROMES

Small-cell lung cancer is the cancer that is most
frequently associated with paraneoplastic syn-
dromes, which can be hormone-associated or
immune-mediated.® The paraneoplastic syndrome
that best fits with this patient’s clinical presen-
tation is Cushing’s syndrome caused by ectopic
secretion of adrenocorticotropic hormone (ACTH).
Patients with Cushing’s syndrome can present
with several neuropsychologic manifestations,
including psychosis. This patient also had hypo-
kalemia, hypertension, metabolic alkalosis, prox-
imal muscle weakness, and skin hyperpigmen-
tation (which is associated with Cushing’s
syndrome only when it is ACTH-dependent).

Taken together, all these clinical features are
consistent with the diagnosis of Cushing’s syn-
drome. To establish the diagnosis in this case,
I would obtain serum cortisol and ACTH levels.

DR. CHAD W. VOKOUN’S DIAGNOSIS

Cushing’s syndrome due to ectopic secretion of
adrenocorticotropic hormone from small-cell
lung cancer.

DIAGNOSTIC TESTING

Dr. Melanie S. Haines: This patient had a random
serum cortisol level of 81.5 ug per deciliter
(2249 nmol per liter). For context, random se-
rum cortisol levels obtained from patients in the
intensive care unit (ICU), in whom maximal ac-
tivation of the hypothalamic—pituitary—adrenal
axis is expected, range from 5.3 to 40.7 ug per
deciliter (146 to 1123 nmol per liter).” We con-
firmed that the patient had had no exogenous
glucocorticoid exposure.

Cortisol is a hormone that is secreted in a
pulsatile manner under the direction of pituitary
ACTH and according to a diurnal cycle, with the
level reaching a nadir at approximately 12 a.m.?
In patients with Cushing’s syndrome, diurnal
variation is lost and late-night cortisol levels are
inappropriately elevated. In the outpatient set-
ting, a late-night serum cortisol level of 7.5 ug
per deciliter (207 nmol per liter) or greater has
high sensitivity and specificity for distinguish-
ing Cushing’s syndrome from physiologic hyper-
cortisolism.’ We therefore recommended obtain-
ing a serum cortisol level at 12 a.m., with the
understanding that physiologic hypercortisolism
is greater in the hospital setting than in the
outpatient setting. The 12 a.m. serum cortisol
level in this patient was 84.7 ug per deciliter
(2337 nmol per liter), a finding that confirmed
the diagnosis of Cushing’s syndrome.

Cushing’s syndrome could explain most, if
not all, of this patient’s presenting symptoms
and signs: neuropsychiatric disturbances, includ-
ing psychosis and insomnia; cardiovascular and
mineralocorticoid effects, including hyperten-
sion, hypokalemia, and edema; hyperglycemia;
and proximal myopathy, which can be worsened
by hypokalemia.’® Hypokalemic metabolic alka-
losis, which was also present in this patient,
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occurs in 10 to 15% of patients with Cushing’s
syndrome due to secretion of ACTH from a pitu-
itary tumor and in more than 95% of patients
with Cushing’s syndrome due to ectopic secre-
tion of ACTH from a nonpituitary tumor.™ In the
kidney, the hormone 11B-hydroxysteroid dehy-
drogenase 2 (11B-HSD2) inactivates cortisol to
cortisone, thus preventing it from activating
the mineralocorticoid receptor. However, very
high cortisol levels overwhelm the activity of
11B-HSD2, enabling cortisol to activate the min-
eralocorticoid receptor, which results in sodium
resorption and potassium excretion.

Among patients with Cushing’s syndrome, the
risk of venous thromboembolism is approximate-
ly 18 times as high as the risk in the general
population.!? This patient had a history of deep-
vein thrombosis, although it had occurred 1 year
before the current admission and 6 months be-
fore the diagnosis of small-cell lung cancer.
Cushing’s syndrome typically causes truncal
obesity, but patients with ectopic Cushing’s syn-
drome due to cancer can present with weight
loss. Cushing’s syndrome has been associated
with hyperpigmentation, including darkening of
the skin in areas that are not exposed to the sun,
that occurs when high levels of ACTH precur-
sors stimulate melanocyte receptors. In addi-
tion, Cushing’s syndrome can cause neutrophil-
predominant leukocytosis.

After the diagnosis of Cushing’s syndrome
was established in this patient, the next step was
to determine whether he had ACTH-dependent
or ACTH-independent Cushing’s syndrome. We
had a very high clinical suspicion for Cushing’s
syndrome due to ectopic secretion of ACTH,
both because it is a known paraneoplastic syn-
drome associated with small-cell lung cancer
and because of the severity of the patient’s pre-
sentation.

This patient had plasma ACTH levels of 264 pg
per milliliter and 223 pg per milliliter (reference
range, 6 to 76), findings that confirmed the di-
agnosis of ACTH-dependent Cushing’s syn-
drome. Typically, MRI of the pituitary gland
would be the next step because ACTH-secreting
pituitary adenomas are more common than ec-
topic sources of ACTH. However, recent imaging
of the head in this patient had revealed no obvi-
ous sellar abnormality. Ectopic secretion of cor-
ticotropin-releasing hormone can stimulate pitu-

itary secretion of ACTH, but because this process
is exceedingly rare and would not change our
management approach, we determined that ec-
topic secretion of ACTH was the most likely
cause of this patient’s ACTH-dependent Cush-
ing’s syndrome.

CLINICAL DIAGNOSIS

Cushing’s syndrome due to ectopic secretion of
adrenocorticotropic hormone from small-cell
lung cancer.

DISCUSSION OF ENDOCRINOLOGY
MANAGEMENT

Dr. Haines: In cases of life-threatening hypercor-
tisolism due to Cushing’s syndrome, medical
therapy should not be delayed once samples have
been obtained for measurement of the ACTH
level. Several clinical manifestations in this case,
including steroid-induced psychosis and hypoka-
lemia, prompted immediate management. Since
the patient had widely metastatic small-cell lung
cancer, our goal was to rapidly normalize corti-
sol secretion or function with medical therapy.

Drugs that were considered in this case in-
cluded adrenal steroid synthesis inhibitors (Fig. 3).
Many of these drugs are used off-label for the
treatment of Cushing’s syndrome. Adrenal en-
zyme inhibitors include ketoconazole™ and the
more potent levoketoconazole,® as well as me-
tyrapone” and the more potent osilodrostat.!®
Ketoconazole and levoketoconazole normalize
the cortisol level over a period of weeks in most
patients with Cushing’s syndrome. However, the
use of these drugs is contraindicated in patients
with elevated levels on liver-function tests, and
these drugs have several known interactions
with other drugs. Metyrapone and osilodrostat
are more likely than ketoconazole to normalize
the cortisol level with dose adjustment over a
period of weeks in patients with Cushing’s syn-
drome, but the use of these drugs may worsen
hypertension and hypokalemia, given the build-
up of cortisol precursors with mineralocorticoid
activity.

Other adrenal steroid synthesis inhibitors in-
clude mitotane and etomidate. Mitotane has an
effect that has been described as “medical adre-
nalectomy,” but it has a slow onset of action®
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Figure 3 (facing page). Sites of Action of Adrenal
Steroid Synthesis Inhibitors and Glucocorticoid
Receptor Antagonists.

Panel A shows the sites of action of adrenal steroid
synthesis inhibitors. The synthesis of mineralocorti-
coids, glucocorticoids, and adrenal androgens occurs
in the zona glomerulosa, zona fasciculata, and zona
reticularis of the adrenal cortex, respectively. Mitotane
and ketoconazole inhibit several enzyme steps in adre-
nal steroid production. Etomidate, an anesthetic drug,
inhibits the initial step in the synthesis of pregneno-
lone from cholesterol and also inhibits 113-hydroxylase.
Metyrapone and osilodrostat are potent inhibitors of
11B-hydroxylase and, to a lesser degree, 18-hydroxylase,
and such inhibition results in the build-up of cortisol
precursors with mineralocorticoid activity, such as
11-deoxycorticosterone. Panel B shows the sites of ac-
tion of glucocorticoid receptor antagonists, specifically
mifepristone. Mifepristone inhibits the binding of cor-
tisol to the glucocorticoid receptor, thus preventing nu-
clear translocation and downstream gene interaction of
the receptor. Adapted from Feelders et al.’* and Cohan.*

and therefore was not further considered in this
case. Etomidate normalizes the cortisol level
within hours, but it is administered as an intra-
venous infusion that requires ICU care®* and
therefore is best considered as bridge therapy for
critically ill patients who are unable to take oral
medications.

Cushing’s syndrome can be treated by block-
ing glucocorticoid action at the receptor level
with mifepristone, an antiprogestin drug that
acts as a glucocorticoid receptor antagonist at
higher doses.” After the administration of mifep-
ristone, the serum cortisol level remains elevated
and therefore cannot be used to guide therapy,
but clinical manifestations — such as altered
mental status, hypertension, and hyperglycemia
— typically abate within days. The effects of
cortisol and its precursors on the mineralocorti-
coid receptor remain present, so hypokalemia
may not abate, but hypertension may decrease if
it is being mediated in part by the direct effect
of cortisol on the vasculature. Excessive block-
ade of the glucocorticoid receptor can precipitate
acute adrenal insufficiency; high-dose dexa-
methasone should be given immediately to over-
come the blockade if clinical manifestations of
an acute adrenal crisis (e.g., hypotension, nau-
sea, and vomiting) develop. Given that mifepris-
tone is immediately available for use on the
general medical floor and has a rapid onset of

action, we recommended the initiation of mifep-
ristone in this patient.

DISCUSSION OF ONCOLOGY
MANAGEMENT

Dr. Kerry L. Reynolds: Small-cell lung cancer ac-
counts for 10 to 15% of lung cancers and is
known for its rapid doubling time, aggressive
nature, and often very advanced disease at pre-
sentation. There are two disease stages: limited
and extensive. Paraneoplastic syndromes can
appear before the cancer diagnosis in patients
with small-cell lung cancer and can occur even
with limited-stage disease, so it is unclear how
long the ectopic Cushing’s syndrome had been
present in this patient.

The patient initially presented with limited-
stage disease, with malignant cells confined to
the ipsilateral hemithorax, which can be safely
encompassed by a radiation field. At the time of
the initial diagnosis, he was in excellent health
and had a good performance status and a mini-
mal burden of illness. Therefore, standard ther-
apy would have been platinum-based chemo-
therapy with radiation therapy, an approach
associated with an initial response rate of 70 to
90% among patients with limited-stage small-
cell lung cancer, which is highly sensitive to
initial chemotherapy.??* Unfortunately, the 5-year
survival rate in this patient population is only
31 to 34% because a substantial number of
patients have a relapse after standard therapy;
the median overall survival is 25 to 30 months.
Despite having several conversations with multi-
ple oncologists at the time of the initial diagno-
sis, the patient declined all cancer treatments at
that time.

When the patient was hospitalized 6 months
later, he had extensive-stage disease, with malig-
nant cells detected beyond the ipsilateral hemi-
thorax, as well as paranoia in the context of
Cushing’s syndrome. After treatment with mifep-
ristone and spironolactone, there was improve-
ment in the patient’s glucose level, blood pressure,
white-cell count, and potassium level (Fig. 4).
The altered mental status abated, and he no
longer had paranoia or delusions. The patient,
along with family members, engaged in discus-
sions about his diagnosis and options for treat-
ment. At that point, he was offered systemic
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Figure 4. Laboratory Values after Treatment with Mifepristone.

Before hospital day 6, the patient was receiving up to 200 meq of potassium
chloride per day and escalating doses of spironolactone, and his serum
potassium levels were approximately 3 mmol per liter. On hospital day 6,
treatment with mifepristone was started, and after 3 days of treatment,

the dose was increased. Over the course of a week, there was a decrease

in the morning serum glucose level, systolic blood pressure, and white-cell
count. As expected, blockade of the mineralocorticoid receptor with spirono-
lactone, along with aggressive potassium repletion, led to an increase in
the serum potassium level.
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therapy alone, with the goals of palliation and
prolonged survival. Two clinical trials — the
CASPIAN trial* and the IMpowerl33 trial® —
have ushered in a new paradigm for the treat-
ment of extensive-stage small-cell lung cancer
that involves the use of platinum-based chemo-
therapy and an immune checkpoint inhibitor, a
monoclonal antibody targeting programmed
death ligand 1. The patient consistently declined
to commit to any treatment plan. His primary
goal was to be discharged from the hospital.

N ENGL J MED 388;2

Ultimately, the patient’s wishes were honored,
and on hospital day 14, he was discharged home
with his family and palliative care support. Sev-
en weeks later, he died at home.

FAMILY’S PERSPECTIVE

The Patient’s Family: It was difficult to see our
family member decline treatment. It was very
clear that the team tried to engage him in the
decision-making process and to address his con-
cerns, worries, and fears, but he continued to
decline treatment. We had hoped that, once he
improved medically, he would accept therapy.
We believe that he trusted the team, but in the
end, he could not commit to regular treatment
out of both denial and fear. All we could do was
try to keep him as comfortable as possible. We
are now left with complicated grief, but we are
choosing to focus on his children. We are very
thankful to see that so many in the medical field
are learning from his case.

DISCUSSION

Dr. Kathy M. Tran (Medicine): Dr. Haines, was
adrenalectomy considered?

Dr. Haines: Bilateral adrenalectomy can be an
effective option to surgically stop glucocorticoid
production. However, daily glucocorticoid and
mineralocorticoid supplementation is necessary
after surgery. Our concerns about proceeding
with surgery in this patient were that he had very
advanced small-cell lung cancer with a poor
prognosis that was limited to weeks to months,
that he might have had difficulty with adher-
ence to daily steroid supplementation, and that
this option did not fit best with his goals and
desires. Therefore, medical management was
chosen.

FINAL DIAGNOSIS

Cushing’s syndrome due to ectopic secretion of
adrenocorticotropic hormone from small-cell
lung cancer.

This case was presented at the Medicine Grand Rounds.
Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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