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A CLINICAL CASE OF ECTOPIC ACTH SYNDROME:
DIAGNOSTIC DIFFICULTIES
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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-
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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-

100

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/I; 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 ST «KRRCRM&HE» (Repub-
lican Research Centre for Radiation Medicine
and Human Ecology, Gomel).

Objective findings on admission: BMI
26,23 kg/m? 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:  3,74x10'%/1, haemoglobin:

Meouko-6uonocuueckue npobremwl xcuzneoesmenovhocmu. 2023. Ne 1(29)
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115 g/1), ESR 47 mm/h, hypoproteinaemia
(total protein: 56 g/1, 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 8x12 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 (HbAlc 7,5%). GFR-according
to CKD-EPI formula: 39 ml/min/1,73m?. 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

Table 1 — Results of laboratory examinations

of the patient
Measurement | Value Wil 61 Reference
measurement | interval
Cortisol morning | 1508 nmol/l 101-535,7
Cortisol evening | 1117,7 nmol/l 79-477,8
24 hour urine 38,0-
cortisol 3545,4| nmol/24h 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 mlIU/ml 4,4-46,1
Metanephrine 1,7 pg/ml <65
Normetanephrine | 39,08 pg/ml <196

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 «KRRCRM&HE» (Repub-
lican Research Centre for Radiation Medicine
and Human Ecology, Gomel), where hypopro-
teinaemia was detected upon admission (total
protein — 51 g/1, albumin — 35 g/1), hypokalae-
mia (potassium — 2,9 mmol/l), hyperglycae-

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 35454 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/1 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/1,73m? 111 33 100-130
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mia (glucose — 12,5 mmol/l, HbAlc — 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 delirtum 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
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Table 3 — Results of laboratory examinations
of the patient during the postoperative period

Measurement Value Wtk it Reference
measurement | interval
Cortisol morning | 42,05 mg/dl 4,5-24.0
Cortisol evening | 33,1 mg/dl 1,8-6,5
urine 11,8-
Cortisol/24h 4648,6 | nmol/24h | o5 ¢
ACTH morning | 370,4 ng/ml 4,7-48,8
ACTH evening 2789 ng/ml 4,7-48.8
TSH 0,06 mlU/L 0,35-4,94
Free T4 10,8 pmol/l 9,0-19,0

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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AKTI-CHUHAPOM: TPYJHOCTHU JUATHOCTHKHU

CHHIpPOM 3KTONMYECKON MPOAYKLNHU aipeHOKOpTUKOTporiHoro ropmoHa (AKTI) siBnsiercs
OZTHMM U3 BaPHAHTOB SHAOT€HHOTO THIIEPKOPTH30IM3MA, IPEACTABIISIFOIIET0 COO0H TsHKENoe 3a-
OoseBaHue, 00yCIOBIEHHOE HAJTMYUEM OITYXOJIM SHAOKPUHHOM CUCTEMBI WJIM BHE3HJOKPUHHOMN
JIOKaIn3aluu (amyJJoMbl), CEKpETUPYIOIIEeH KOPTUKOTponuH-puin3uHr-ropmon (KPI'), AKTT
nn AKTT-nogoOHbie BemecTBa. MHOXKECTBO BapUaHTOB Jokanu3auuu omyxonu AITY/I-cu-
ctembl no3Bossier cuutartb AKTI-skronuueckuii CMHAPOM OAHMM M3 HauOoJee CIOKHBIX B
JMAarHOCTUKE BAPUAHTOB TrUIIepKopTH3oin3Ma. HecMoTpst Ha COBpeMEHHbIE JUAarHOCTHYECKUE
BO3MO)KHOCTH, OOHapYXEHHUE JIOKan3anuu dkronupoBaHHbIX AKTI -cekpeTnpyromumx onyxo-
JIel A0 CHUX MOp OCTAETCS KpalHe CIOKHOM 3amadeil. [[ns Bu3yanu3aluu OMyXOJd UCHOJIb3Y-
1orcst KT-ckanupoBaHue v MO3UTPOHHO-IMHUCCHOHAst ToMmorpadus ¢ BF-(ropae30kcurioko3s!
(18-®dAI" IIDT/KT). «3omotbiM cTrangaptoM» B auarHoctuke AKTI'-3aBucumoro runepkop-
TU30JIM3Ma, YyBCTBUTEIBLHOCTh KOTOPOro Onu3ka Kk 99%, sBnseTcs celeKTUBHBIN 3a00p KpoBU
13 HWKHUX KaMEHUCTBIX CHHYCOB C OIpejeneHneM oTHomieHus koHueHtpauuun AKTI k ero
YPOBHIO B NepU(eprudecKoil KpOBH.

Kinuanueckuit ciyvait. MyxurHa B Bo3pacte 35 JIeT, MOCTYHII B OTACJICHHE SHIOKPH-
nonoruu I'Y «PHIIL] PMudDY» ¢ kIMHUYECKUM MPOSBICHUSIMU THIEpKOpTH30iau3Ma. Ha 1o-
KJIMHUYECKOM JTane JAuarHocTuku ObL1 3amomo3peH AKTI-3aBucuMBIil BapHaHT TUIIEPKOP-
TH30au3Ma, BeimoiaHeHo KT opraHoB rpyaHo#l kiieTku u OpromHoi monocTH. [IpoBenennbie
uccienoBanus mo3Boiuian noaTBepauTh AKTI -3aBHCHMBIN THIIEPKOPTU30IM3M, ObLIa BbISB-
JeHa MUKpoajaeHoMma runodusa. CocTosiHUE MalMeHTa OCIOXKHSIOCh HAJUUYUeM ITHEBMOHHUU,
HE IMO3BOJISABIIEH MCKIIOYUTH OIYXOJb B JIETKOM. /[l KOPPEKIMHU MPOSBICHUN THIIEPKOPTHU-
30/IM3Ma MalUeHTy Obula Ha3HaueHa Tepamnusl KeTokoHaszosoM. [locie n3nedyeHuss MTHEBMOHUU
U HUCKJIFOYEHHMH OITyXOJIH JIETKOTO Obljla BHIIOJHEHA 3HJIOCKONMYECKash TpaHCHa3albHas ajie-
HOMAKTOMMUSI, PE3YyJIbTaT NaTOrMCTOJOTHYECKOTO UCCieloBaHus: ajeHoMa runodusa. [Ipu 00-
CJIEIOBAaHNH B IOCJIEONEPALMOHHOM IEPUOJE BBISBICH COXPAaHSIOIINNCS BBICOKMM YPOBEHBb
cexperun AKTT u kopTusona, runokaireMusi, TMIIEPIIIMKEMHUs, TOTpeOOBaBIINEe BO30OHOBUTH
npuem ketokoHasona. [To pesysnsraram [13T KT ¢ '8F-¢hTopae30kcHriroko30i ObIIIO BHISBICHO
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MeTabOoIMYeCcKH aKTUBHOE 00pa30BaHKEe B XBOCTE MODKEITYJOYHOM xKene3bl. OT onepaTuBHOTO
JICUYCHHUS MTALIMEHT BO3IEPIKAICH.

JIaHHBIN KIIMHUYECKUH CIIy4yal SIBJIETCS SPKUM IOATBEPKIACHUEM CII0KHOCTU JUArHOCTHU-
YECKOIr0 IIOUCKA SKTONMMPOBaHHOIO ovara runepnporykuun AKTI. Hannuue TskenbIX ociox-
HEHHM, a TAK)K€ OTCYTCTBUE BO3MOXXHOCTH IOATBEPAUTD MM UCKIIFOUUTH HAJIMYHUE DKTOIHYE-
CKOT'0 0Yara B JIETKUX JI0 U3JI€YCHHUs THEBMOHUY CTAJI0 IPUYUHON IPOBEACHUS HEAPPEKTUBHO-
r0 y/laJeHus TOPMOHAIbHOHEAKTUBHON MHIIMCHTAJIOMBI TUIO(U3a U OTCPOUUIIO TOCTAHOBKY
OKOHYATEJIbHOIO JUAarHo3a U MPOBEACHUS PAJIUKAIBHOIO JICUCHHUS.

Huarnoctuka sxronupoBaHHoro AKTI'-cunapoma octaeTcst oueHb CI0XKHOW 3a7a4yeil He-
CMOTPS Ha MPOrpecc BU3YAIN3UPYIOLIMX METOOB. J{MarHOCTHYECKUH Mporecc TpedyeT mpu-
MEHEHMsI BCEro apceHaa 3HaHUM U YCWIIMN JUIsl IIOCTPOEHUS TUarHOCTUYECKOTO ITIOUCKA.

Key words: endogenous hypercortisolism, ectopic ACTH syndrome, hypokalaemia
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