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Ectopic adrenocorticotropic hormone (ACTH-ectopic syndrome) secretion is a rare variant of 
endogenous hypercortisolism. Development of severe complications in various organs, systems 
and complex differential diagnoses characterizes the complexity of disease. Also, surgical inter-
vention requires rapid, confirmed diagnosis and localisations of tumours. The presented clinical 
case is a case with multiple comorbidities presented with hypercortisolism complicating the diag-
nostic process and demonstrates the difficulties in managing patients with this nosology. 

Key words: endogenous hypercortisolism, ectopic ACTH syndrome, hypokalaemia

Introduction 

Ectopic adrenocorticotropic hormone 
syndrome (ACTH) is a variant of endogenous 
hypercortisolism. It is a severe multi-sympto-
matic disease caused by a tumours of endo-
crine system or extra endocrine localizations 
(apudoma) secreting corticotropin-releasing 
hormone (CRH), ACTH, or ACTH-like sub-
stances. In endogenous hypercortisolism, 
excess ACTH secretion ranges from 80% to 
85%, and ectopic ACTH secretion ranges 
from 9% to 18% cases [1]. In 70-75% of cas-
es, the cause of ACTH hypersecretion is cor-
ticotropinoma, in 10% – hyperplasia of cor-
ticotropes and in 15-20% – neuroendocrine 
tumours. Various tumours of the APUD sys-
tem can cause ectopic ACTH syndrome; for 
this reason, this disease is considered one of 
the most difficult to diagnose variants of hy-
percortisolism. The most frequent sources of 
ectopic hypersecretion of ACTH are carcinoid 
tumours of the bronchi (36-44%), small cell 
lung cancer (18-20%), pheochromocytoma 
(9-23%), neuroendocrine tumours (NET) of 
the thymus (8-16%), pancreatic tumours (4-
16%), intestinal tumours (8,9-17%) and med-

ullary thyroid cancer (3-7%) [1-6]. Tumours 
of other foci are much less common, located in 
oesophagus, stomach, kidneys, liver, ovaries, 
cervix, prostate gland, mammary glands, and 
bladder [1, 2]. There are also cases of ectopic 
ACTH secretion from orbital neuroendocrine 
tumours [7] and renal paragangliomas [8].

In the clinical presentation of ectopic 
ACTH syndrome, in addition to the typical 
manifestations of hypercortisolism (dysplas-
tic obesity, muscle hypotrophy, muscle weak-
ness, facial hyperaemia, bright pink striae in 
the abdomen, hips, and armpits, hypertension, 
hypokalaemia, edema, cardiomyopathy, ar-
rhythmia, systemic osteoporosis, carbohydrate 
metabolism disorders, hypogonadism, etc.), 
features such as resistance to antihypertensive 
drugs, treatment-resistant hypokalaemia, in-
fectious, thromboembolic complications, and 
serious mental disorders were noted [4].

Despite modern diagnostic capabilities, 
detecting ectopic ACTH-secreting tumours re-
mains extremely difficult. According to major 
researches, the proportion of latent forms of 
ACTH-ectopic syndrome varies from 8 to 32% 
[9]. The difficulties of detection are often due to 
the small size of the tumours with early metas-

Клиническая медицина
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tasis of malignancy, also the rapid course of the 
disease and the nonspecific clinical picture.

According to the clinical protocol on «Di-
agnosis and treatment of patients with endocrine 
diseases of the pituitary gland, adrenal glands, 
gonads (adult population),» approved by the De-
cree of the Ministry of Health of the Republic of 
Belarus No. 85 dated 21.06.2021 [10], diagnosis 
of ectopic ACTH syndrome should be confirmed 
with ACTH-dependent Cushing syndrome of 
central origin and presence of active tumours, 
such as lung carcinoids, thymus, gastrointestinal 
tract, Langerhans islet cells, pheochromocyto-
mas, medullary thyroid cancer, gastrointestinal 
adenocarcinomas, prostate cancer, stomach can-
cer, ovary cancer, cervix cancer, colon cancer, 
anorectal area cancer, and other neoplasms.

For differential diagnosis, in cases of pitui-
tary adenomas less than 6 mm in size or absence 
of a pituitary tumour, a 48 hour test with 2 mg 
of dexamethasone and stimulation tests with 
desmopressin is indicated. However, it should 
be noted that 10% of ectopic tumours remain 
sensitive to stimulating effects [11]. Based on 
researches, sensitivity of CT scanning in diag-
nosis of neuroendocrine tumours is 82% [12]; 
during the initial imaging studies, source of ec-
topic ACTH secretion is determined only in 50-
60% of cases, which significantly reduces the 
effectiveness of the primary identification by 
imaging methods [13]. Today, positron emis-
sion tomography with 18F-fluorodeoxyglucose 
(18-FDG PET/CT) is an additional tool for ec-
topic ACTH-secreting tumour imaging. The ef-
ficiency of this method is 92%, which is higher 
than the efficiency of PET/CT with isotopes 
to somatostatin sensors (69%) [14]. The «best 
standard» in diagnosing ACTH-dependent hy-
percortisolism with sensitivity close to 99% is 
ratio comparison of selective blood sampling 
from the inferior petrosal sinuses ACTH con-
centration to its level in peripheral blood [4].

The complexity of diagnosing and treat-
ment of ectopic ACTH syndrome is demon-
strated in the following case presentation.

Patient M., 35 years old, was admitted in the 
regional hospital, with complains of weakness, 
fatigue, swelling of the legs, blood pressure 
200/100 mmHg, weight gain by 10 kg and dark-

ening of the skin. The patient history showed 
that symptoms worsened in the immediate past 
6 months with swelling of legs, hypertension, 
and diabetes mellitus being diagnosed in that 
time span. Primary laboratory diagnostics at 
the regional centre at the city of the residence 
of patient, revealed signs of hypercortisolism: 
serum cortisol at 08:00 – 1358,4 nmol/l, at 
18:00 – 1402 nmol/l, at 22:00 – 897,2 (150-
660) nmol/l; hypoproteinaemia: total protein – 
56 (65-85) g/l; hypokalaemia: potassium – 2,4 
(3,2- 5,6) mmol/L, hyperglycaemia: glyco-
sylated haemoglobin – 7,5% (4-6%). Control 
tests with 1 mg and 8 mg of dexamethasone 
(serum cortisol after the administration of tab-
lets – 1431,1 nmol/l and 36,7 mcg/dl, respec-
tively) were carried out, which confirmed the 
presence of hypercortisolism. 

MRI of brain and pituitary gland with 
contrast did not reveal tumours of the pituitary 
gland or brain; CT chest and abdominal organs 
with contrast revealed the presence of nodular 
structures in both adrenal glands: in the right 
lateral region 10 mm, in the central region 
with 11 mm; 10 mm and 14 mm in the left 
lateral side, as well as multiple linear strands 
with signs of pneumopleurofibrosis in the in-
ferior parts of both lungs, more characteris-
tic of post-inflammatory changes and nodular 
formations with a cross-section of 11 mm in 
the lingular segments of the left lung. Exami-
nation of the gastrointestinal tract (ultrasound 
of the abdominal organs, oesophagogastros-
copy, and Colonoscopy) revealed no patholo-
gies. For further examinations, the patient was 
transferred to the SI «RRCRM&HE» (Repub-
lican Research Centre for Radiation Medicine 
and Human Ecology, Gomel).

Objective findings on admission: BMI 
26,23 kg/m2, hyperpigmented skin, bright 
pink striae on the hips and shoulders, atro-
phy of limb muscles, dysplastic distribution 
of subcutaneous fat, impaired breathing, and 
crepitations in the lower lobe of both lungs 
during auscultation; heart rate 70 beats/min, 
blood pressure 140/100 mmHg, moderate non 
pitting edema of the feet and shins.

Laboratory tests revealed mild anaemia 
(erythrocytes: 3,74×1012/l, haemoglobin: 
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115 g/l), ESR 47 mm/h, hypoproteinaemia 
(total protein: 56 g/l, albumin: 33 g/l), elec-
trolyte changes (calcium: 2,05mmol/l, so-
dium: 146 mmol/l, potassium: 2,9 mmol/l, 
chlorides: 101 mmol/L), hyperglycaemia 
(21,7 mmol/L). The results of the hormonal 
status tests are shown in table 1.

Other findings include bone mass den-
sitometry (Z-score L4 (-1,3)); abdominal 
ultrasound showed enlargement and diffuse 
changes of the liver and pancreas. Venous 
doppler study showed thrombosis of the 
internal jugular and brachial veins (right); 
contrast MRI of the pituitary gland was 
done and CT angiography of the chest or-
gans showed an 8×12 mm nodule and mul-
tiple foci up to 3-5 mm were visible in the 
lingular segments located randomly on both 
sides, attached to the arteries.

As per the examinations and findings, the 
patient was diagnosed according to ICD-10 – 
E24.3: Ectopic ACTH syndrome. Bilateral 
pneumonia of bacterial and fungal nature of 
moderate severity. Symptomatic arterial hy-
pertension (H1). Glucocorticoid-induced dia-
betes mellitus (HbA1c 7,5%). GFR-according 
to CKD-EPI formula: 39 ml/min/1,73m2. Sub-
occlusive thrombosis of the internal jugular 
vein and the brachiocephalic trunk, dyslipi-
daemia and unspecified steatohepatitis.

A multi-disciplinary committee decision 
was made to administer a steroidogenesis 
inhibitor – ketoconazole (400 mg per day), 
followed by dose adjustment in reference to 
responding cortisol levels. In addition, the 
patient received antibacterial, anticoagulation 

therapy, antihypertensive, insulin therapy, cor-
rection of hypoproteinaemia with intravenous 
infusion of albumin, and correction of hypoka-
laemia with potassium and spironolactone. In 
the course of the treatment, the urinary cortisol 
level normalized and the levels of potassium 
and glycemia stabilized (table 2).

After the bronchial pneumonia was man-
aged and the ACTH activity of the lung tumour 
was excluded according to the Contrast CT 
data from SI «Republican Research and Clini-
cal Centre of Neurology and Neurosurgery» 
(Minsk), the patient underwent an endoscopic 
trans nasal adenomectomy and the result of 
a histopathology study showed as a pituitary 
adenoma. After the surgery, the patient was 
transferred to the SI «RRCRM&HE» (Repub-
lican Research Centre for Radiation Medicine 
and Human Ecology, Gomel), where hypopro-
teinaemia was detected upon admission (total 
protein – 51 g/l, albumin – 35 g/l), hypokalae-
mia (potassium – 2,9 mmol/l), hyperglycae-

Table 1 – Results of laboratory examinations 
of the patient

Measurement Value Units of 
measurement

Reference 
interval

Cortisol morning 1508 nmol/l 101-535,7
Cortisol evening 1117,7 nmol/l 79-477,8
24 hour urine 
cortisol 3545,4 nmol/24h 38,0-

208,0
ACTH morning 326,3 pg/ml 4,7-48,8
ACTH evening 217,8 pg/ml 4,7-48,8
Aldosterone 15,1 Pg/ml 2,56-44,5
Renin 2,2 mIU/ml 4,4-46,1
Metanephrine 1,7 pg/ml <65
Normetanephrine 39,08 pg/ml <196

Table 2 – Results of laboratory examinations of the patient during treatment (2 weeks)
Measurement Before treatment In the course of treatment Reference range

Daily urine cortisol, nmol/24h 3545,4 106,2 38,0-208,0
Potassium, mmol/l 2,9 5,1 3,8-5,2
Sodium, mmol/l 145 144 135-145
Chlorides, mmol/l 108 109 98-108
Fasting glucose, mmol/l 21,7 6,5 up to 6,5 mmol/l
CRP, mg/l 93,2 9,6 0-5,0
Procalcitonin, ng/l 0,27 Less than 0,005 Less than 0,005
Total protein, g/l 56 62 64-83
Albumin, g/l 28 38 35-55
Creatinine, mmol/l 78 214 62-106
GFRCKD-EPI, ml/min/1,73m2 111 33 100-130
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mia (glucose – 12,5 mmol/l, HbA1c – 6,4%). 
The hormone levels showed increased values 
of ACTH, serum cortisol, and daily urinary 
cortisol levels, and low values of TSH and 
free T4 (see table 3). 

From repeated CT angiography of chest 
organs, fibrosis was located in the in the left 
chest. During the management, the patient 
developed arrhythmia, ventricular extrasysto-
les and later atrial fibrillation, which was re-
verted by medication. In addition, an episode 
of delirium was noted that was managed ac-
cordingly. To reduce raised cortisol levels, the 
patient was again prescribed steroidogenesis 
inhibitor – ketoconazole and levothyroxine 
sodium for the management of secondary hy-
pothyroidism.

Imaging investigations were repeated 
with PET CT with 18 F-fluorodeoxyglucose, 
and the investigative findings during the post-
operative period confirmed that the patient 
has an ectopic ACTH-producing tumour. The 
imaging with PET CT with 18 F-fluorodeoxy-
glucose confirmed the presence of an inactive 
form in the upper lobe of the left lung and an 
active form in the tail of the pancreas. 

Interpretation

This clinical case clearly confirms the 
complexity of diagnosing ectopic ACTH tu-
mours and the importance of timely diagnosis 
of these types of cases. In this case, the diag-
nostic approaches took about 4 months from 
onset of the disease to successfully localising 
and diagnosing it, and another 3 months to 
manage the ectopic ACTH-secreting tumour. 

The presence of severe complications such 
as bacterial and fungal pneumonia, venous 
thrombosis, arrhythmia, persistent hyperten-
sion, and the inability to confirm or exclude 
an ectopic focus in the lungs and pancreas due 
to aforementioned morbidities delayed the fi-
nal diagnosis and management of the disease.

Conclusion

Despite the progress of imaging methods, 
diagnosing ectopic ACTH syndrome remains 
difficult. There is no single method with 100% 
sensitivity and specificity for detecting the 

foci of ectopic ACTH secreting tumours. The 
diagnostic process requires multi-disciplinary 
approaches, state of the art imaging, and ex-
pertise. Also, a proper patient management 
system at the level of tertiary care to manage 
complications of hypercortisolism, pre-op-
erative, in-operative and post-operative case 
management. 
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АКТГСИНДРОМ: ТРУДНОСТИ ДИАГНОСТИКИ

Синдром эктопической продукции адренокортикотропного гормона (АКТГ) является 
одним из вариантов эндогенного гиперкортизолизма, представляющего собой тяжелое за-
болевание, обусловленное наличием опухоли эндокринной системы или внеэндокринной 
локализации (апудомы), секретирующей кортикотропин-рилизинг-гормон (КРГ), АКТГ 
или АКТГ-подобные вещества. Множество вариантов локализации опухоли АПУД-си-
стемы позволяет считать АКТГ-эктопический синдром одним из наиболее сложных в 
диагностике вариантов гиперкортизолизма. Несмотря на современные диагностические 
возможности, обнаружение локализации эктопированных АКТГ-секретирующих опухо-
лей до сих пор остается крайне сложной задачей. Для визуализации опухоли использу-
ются КТ-сканирование и позитронно-эмиссионая томография с 18F-фтордезоксиглюкозы 
(18-ФДГ ПЭТ/КТ). «Золотым стандартом» в диагностике АКТГ-зависимого гиперкор-
тизолизма, чувствительность которого близка к 99%, является селективный забор крови 
из нижних каменистых синусов с определением отношения концентрации АКТГ к его 
уровню в периферической крови.

Клинический случай. Мужчина в возрасте 35 лет, поступил в отделение эндокри-
нологии ГУ «РНПЦ РМиЭЧ» с клиническим проявлениями гиперкортизолизма. На до-
клиническом этапе диагностики был заподозрен АКТГ-зависимый вариант гиперкор-
тизолизма, выполнено КТ органов грудной клетки и брюшной полости. Проведенные 
исследования позволили подтвердить АКТГ-зависимый гиперкортизолизм, была выяв-
лена микроаденома гипофиза. Состояние пациента осложнялось наличием пневмонии, 
не позволявшей исключить опухоль в легком. Для коррекции проявлений гиперкорти-
золизма пациенту была назначена терапия кетоконазолом. После излечения пневмонии 
и исключении опухоли легкого была выполнена эндоскопическая трансназальная аде-
номэктомия, результат патогистологического исследования: аденома гипофиза. При об-
следовании в послеоперационном периоде выявлен сохраняющийся высокий уровень 
секреции АКТГ и кортизола, гипокалиемия, гипергликемия, потребовавшие возобновить 
прием кетоконазола. По результатам ПЭТ КТ с 18F-фтордезоксиглюкозой было выявлено 
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метаболически активное образование в хвосте поджелудочной железы. От оперативного 
лечения пациент воздержался.

Данный клинический случай является ярким подтверждением сложности диагности-
ческого поиска эктопированного очага гиперпродукции АКТГ. Наличие тяжелых ослож-
нений, а также отсутствие возможности подтвердить или исключить наличие эктопиче-
ского очага в легких до излечения пневмонии стало причиной проведения неэффективно-
го удаления гормональнонеактивной инциденталомы гипофиза и отсрочило постановку 
окончательного диагноза и проведения радикального лечения.

Диагностика эктопированного АКТГ-синдрома остается очень сложной задачей не-
смотря на прогресс визуализирующих методов. Диагностический процесс требует при-
менения всего арсенала знаний и усилий для построения диагностического поиска. 
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