OpHOVIKEG EKONAWOEIC CUCTNHATIKWY VOOHHATWYV
Kol VEOTTAAOoIWYV (CUVOPOHO aTTPOc@OoPNS
EKKPIONG AVTIOIOUPNTIKNG OPHOVNG-
UTTEPAORBECTIAIHIO-EKTOTIN £EKKPIOT OPHOVWYV)

[ pNyopIoC*KOATOOC

KaBnyntn¢ NaboAoyiag¢ — EvOoRpIVoAoyiag
AlMNK



2.uvNOn KAIVIKG oUvOpPOoua ATTOTOKO EKKPIONC BI00PACTIKWYV
OUCIWV (TTETTTIOIA ] AMIVEC) ATTO CUCTNUATIKA VOO uaTa

Paraneoplastic syndrome

Tumour types

Common
Humoral hypercalcemia of malignancy (HHM)

Syndrome of inappropriate anti-diuretic hormone secretion
(SIADH)
Cushing’s syndrome

Squamous cell (head and neck, lung, skin), breast, genitourinary
(ovary, testis), lymphomas, renal, multiple myeloma, chronic
lymphocytic leukaemia, lung (SCLC), colorectal, GI-NETs

Lung (squamous, SCLC, LCLC, bronchial carcinoids), prostate,
breast, adrenal, GI

Lung (SCLC, bronchial carcinoids, LCLC), thymus, MTC, pNET,

pheochromocytomas, pargangliomas, neuroblastomas

Less common
Non-islet cell tumour hypoglycaemia (NICTH)

Mesenchymal tumours (sarcomas, GIST), renal, ovary, NETs

Gynaecomastia/virilisation (B-hCG)

Lung (SCLC, bronchial carcinoids), GCT (seminomas, teratomas,

Rare
Acromegaly

choriocarcinomas, yolk sac), pNETs

pNETs, lung (bronchial carcinoids), choristomas, hamartomas,

Hypertension

Ovarian hyperstimulation syndrome/PCOS like
Hyperprolactinaemia

Hyperthyroidism

Secretory diarrhoea

gliomas, gangliocytomas
Lung (SCLC, bronchial carcinoids), paragangliomas, renal, DSRCT
pPNETs, lung (bronchial carcinoids)
Lung (SCLC), mesenchymal tumours
Ectopic pituitary adenomas, struma ovarii
Lung (SCLC), MTC, pheochromocytoma, renal

Tumour induced osteomalacia (T1O)

| Mesenchymal tumours, prostate, colon

lleus
Acute inflammatory reaction/pyrexia

Glomus tumours (skull base)

Pheochromocytomas, mesenchymal tumours, angiomatoid fibrous
histiocytoma

f-hCG, beta-human chorionic gonadotrophin; DSRCT, desmoplastic round cell tumours; GI-NETs, gastrointestinal neurocendocrine tumours; GIST,
gastrointestinal stromal tumours; LCLC, large cell lung carcinoma; MTC, myeloid thyroid carcinoma; PCOS, polycystic ovary syndrome; pNETs, pancreatic

neuroendocrine tumours; SCLC, small cell lung carcinoma.




Hypercalcaenua
(PTHrP. PTH)

Cushing's T Hyponatraemia

(ACTH, CRH) T /' (ADH, ANP)

Paraneoplastic
Acromegaly < endocrine syndromes - Gynaecomastia
(GHRH. GH) secondary to hCG
neuroendocrine tumours

X A

Other peptidic l Hypoglycaemia

pituitary hormones (insulin, IGF1. big IGF)

Diverse symptoms
CT. VIP. LH/FSH. TSH,
renin. CGRP, GLP-1. PRL

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193
Bollanti et al Endocrine vol 14,2, 151-157




KpitApia NMapaveoTTAACHATIKOU CUVOPOHOU

KAvika 1} BloXxnuIKa onueia Trapaywyng utreubuvng oppovng/KUTTOKIVNG
Y1roxwpnon KAIWKOWY, ONUEIWY HETA ATTO AVTIMETWTTION TOU OYKOU

ETravep@avion vOOOU‘HEFG, aTTO UTTOTPOTT TG KAKONOEI0G

w0 NP

“Yrapgn gradient emmédwvoOpuovng avaueoa OTO APTNPIOKO aipa Kal OTH
QAEBIKN aTTOPPOR TOU OYKOU

o

AvoooI0TOXNHIKA TTapOoUCia UTTEUOUVRE ouCiag

6. Mapoucia MRNA uTreuBuvng ouciag OTO VEOTTAOHATIKO 10TO

Baylin et a, Endocr Rev (1980) 1, 45-47, Wajchenberget al Endocr Rev (1994) 15, 752-787,
Bollanti et al (2001), Endocrine 14, 151-157



YtrepaoBeoTiaiyia (1)

1. H 1o ouxVvil EVOOKPIVIKH TTAPAVEOTTAACHATIKH SiaTapaxn)
(5% KaKonGaubv 5% voonAgudpuevwy yia 1Ca)

2. ATTOTOMN évap§n-‘ﬂ . TTPOYyVwon M emifiwon ~ 2 yRveg (e¢aipeon Ca
HaoToU / MMOAAATTAS M a)

3. H mTpwTtn evOOKpPIVIKA TTOP Ao paTIKR S1aTapaxi TTOU avayvwpeioTNKE
atré Dr Fuller Albright oTtn Mac@ioém (1941)- Ca veppoU Hpe OCTIKA

METAOTOON o
Ty

Sty

Jibrin et al; Hospital Physician, 2006:29-35



YtrepaoBeoTiaipia ()

o Xupikn YmepaoBeoTiaigia (Humoral Hypercalcemia-HHM) (PTHrP R PTH)
 OoTteoAuTikéG BAGReg (Local osteolytic-LOH)

Fre-

quency
Mechanism Malignancies (%)*

PTHrP produc- Squamous cell carcinomas: lung, cervical, 88
tion esophageal, oral and laryngeal cancers
Certain lymphomas: non-Hodgkin's, T-cell
lymphoma
Adenocarcinomas: breast and ovary
Renal cell carcinoma
Transitional cell carcinoma
Multiple myeloma (rare)
Local osteo- Multiple myeloma (frequent)
lysis Solid malignancies: breast, prostate, and
lung cancers
Lymphomas
Secretion of Multiple myeloma
[,25-dihy- Lymphomas: Hodgkin’s, non-Hodgkin'’s
droxyvitamin
D (calcitriol)

Jibrin et al; Hospital Physician, 2006:29-35



YtrepaoBeotiaipia (1)

1. ZuxvoTepn n Tapaywyn PTHrP (1-34)

2. NMapouoidlel opoAoyia pe auIvoTeAIKO akpo TG PTH pe duvarértnta
ouvdeong pe PTREPTIHIPr

3. Zmravidtepn n dpdon TS MG TTAPAKPIVIKO TTOPAYOVTOUG OE OCTEOAUTIKEG
BAaBeg

ignificant Functional Sites in the PTH/PTHrP Receptor Discovered at MGH

(Schematic Diagram showing Extracellular, Intracellular, and Transmembrane Regions)

Parcthyroid Hormaonae

Stewart et al; N Eng J Med 2005 352;4, January 27



YtrepaoBeoTiaipia (1V)

o 2mravidtepn n mapaywyn PTH (NET, SCLC, MTC)

 Mapoucia ooTIKWV peTagdgTdoswyv (LOH) (~12%)

Table 2. Tumor-Associated Osteoclast-Activating Factors

Transforming growth factor a

Interleukin-|

Interleukin-6

Tumor-derived hematopoietic colony stimulating factor
Tumor necrosis factor (especially lymphotoxin)
Vascular cell adhesion molecule-|

Hepatocyte growth factor

Prostaglandin E

Jibrin et al; Hospital Physician, 2006:29-35



PTHrP

2UXVO uTLe kakonBouc urtepaocfBeotiouioc (5%
KakonBelwvkupiwe emBnAtokwv)

(+) Avooolotoxrideie yia PTHrP avadepetal
ouxva o€ PETs aANO"KARVLKO oUVOPOLLO oTtAvLOL

25 case reports (20 PETs, 5°G1 NETs) pe
avoooiotoxnuikn aviyvevon PPHEP r/kat KAWLKO
ouvdpoLo
2 avadopec o QaloxpwHOKUTTWHLOL
DeLellis & Xia 2003
Fukumoto et al 1991

Mao et al 2005,
Srirajaskanthan et al 2009
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transport
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formation
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Cartilage

Stimulates calcium
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PTHrP ma@opuoioAoyia
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1,25(0H),D

» Squamous cell tumours and SCLC
» Colorectal tumours
» Gl and pancreatic NETSs,
pheochromocytomas and carcinoid




YtrepaoBeoTiaipia (V)

 KAIvIKA g1kéva egaptdaral amrd 1o BaOud 1I0TIKAG a@uddaTwong

Table 3. Clinical Manifestations of Hypercalcemia of Malignancy

BIOXHMIKOI
Symptoms Signs NAPAMETPOI

General
Fatigue, lethargy, pruritus Dehydration .Tca
Cardiac . J« P
Palpitations Acrial arrhythmias, ventricular ar-
rhythmia, shortened QT interval, 'lPTH
prolonged PR interval, bradycardia

Neurologic 'TPTHrP

Muscle weakness, confusion Hyporeflexia, obtundation, psychosis,

seizure, coma 'l1 ,25(0H)2VItD

Gastrointestinal

Nausea, vomiting, constipation Intestinal ileus and distension
Renal
Polyuria Renal failure

Skeletal

Bone pain Bone fracture

Jibrin et al; Hospital Physician, 2006:29-35



YtrepaoBeoTiaiygia (VI)-AVTINETWITION

Table 2. Pharmacologic Therapy for Hypercalcemia Associated with Cancer.*

Intervention

Hydration or calciuresis

Intravenous saline
Furosemide
Phosphate repletion
Oral phosphorus (if serum phosphorus

=3.0 mg/dl)T

First-line medications
Intravenous bisphosphonates:
Pamidronate

Zoledronate

Second-line medications

Glucocorticoids|

Mithramycin

Calcitonin

Gallium nitrate

Dose

200-500 ml/hr, depending on the cardiovascular
and renal status of the patient

20—-40 mg intravenously, after rehydration has
been achieved

For example, 250 mg Neutraphos orally, four
times daily until serum phosphorus level =3.0
mg/dl or until serum creatinine level increases

60—90 mg intravenously over a 2-hr period in a
solution of 50-200 ml of saline or 5% dextrose
in waterf

4 mg intravenously over a 15-min period in a solu-
tion of 50 ml of saline or 526 dextrose in water

For example, prednisone, 60 mg orally daily for
10 days

A single dose of 25 pg/kg of body weight over
a 4-to-6-hour period in saline

4—8 U per kilogram subcutaneously or intra-
muscularly every 12 hr

100—200 mg/m?2 of body-surface area intra-
venously given continuously over a 24-hr
period for five days

Stewart et al; N Eng J Med 2005 352;4, January 27

Adverse Effect

Congestive heart failure

Dehydration, hypokalemia

Renal failure, hypocalcemia, seizures,
abnormalities of cardiac conduction,
diarrhea

Renal failure, transient flu-like syndrome
with aches, chills, and fever

Renal failure, transient flu-like syndrome
with aches, chills, and fever

Potential interference with chemother-
apy; hypokalemia, hyperglycemia,
hypertension, Cushing's syndrome,
immunosuppression

Thrombocytopenia, platelet-aggregation
defect, anemia, leukopenia, hepatitis,
renal failure|

Flushing, nausea

Renal failure




MNaBopuoioAoyia & Oepamreia PTHrP
UTTEPUCBECTIAIMIOG

»  Squamous cell tumours and SCLC
» Colorectal tumours
» Gl and pancreatic NETs, pheochromocytomas
and carcinoid tumours




Alayvwon

0 Ly

Anobelén

PTHrP

IHC (+) , B

JUOYXETLON UTtEpAOBEoTLLULOC LE TTOPELA TNE VOCOU
(OUdbeon pe aviveomAaopATIK aywyn <-> emdelvwon UE
npoodo vooou)




Atrpoo@opn ékkpion ADH (SIADH) (1)

1. NMapaywyn ADH atrd utro8dAao-veupouTToQuUO

2. PoOuion eravappd@nong Udartog atrd abpoioTikd cwAnvapia Héow V2
UTTOOOXEWV (PUBGIOAQYIKN AsiITOUupYia)

Incressed plasma comolality or
decreased anerial circulating wolume

—t Therst ] i | Increased Buid intake -
W

— | P | ——— Artidiesis

Ellison et al; N Engl J Med 2007 356; 20, May 17



Atrpooc@opn ékkpion ADH (SIADH) (II)

1. H d&0T1epn 1TI0 OUX VA EVOOKPIVIKA TTAPAVEOTTAACMATIKE diaTtapaxni

Malignant Diseases
Carcinoma
Lung
Small-cell
Mesothelioma
Qropharynx
Gastrointestinal tract
Stomach
Duodenum
Pancreas
Genitourinary tract
Lreter
EBladder

E
S—
ob
&
>
<t
@
=
7
=
o

Endometrium
Endocrine thymoma
Lymphomas
Sarcomas

Ewing's sarcoma

" 120 130 140

Plasma Sodium (mmol/liter)

Ellison et al; N Engl J Med 2007 356; 20, May 17



Atrpooc@opn ékkpion ADH (SIADH) ()

1. Kpitipia SIADH

Table 2. Diagnosis of SIAD.* Supplemental features

Essential features Plasma uric
De : / (<275 mOsm/ water) Blood urea nitro
Urinary olality =100 mOsm /kg of water during hy icity al sodium
Clinical euvolemia Failure to correct hyponatremia after 0

cellular fluid Correction of hyponatremia through fluid restriction

Abnormal result on test of water load (< retion of 20 ml of water per
: of 4 hours), or inadequate
water)

skin turgor, or dry muc

sive volume of extracellular fluid

Elevated P levels, despite the presence of hypotonicity and clinical
ema o

Urinary sodium >40 mmol/liter with normal dietary salt intake

Normal thyroid and adrenal function

No recent u

Ellison et al; N Engl J Med 2007 356; 20, May 17



Atrpoo@opn ékkpion ADH (SIADH) (IV)

1. ATTapaiTNTOG O ATTOKAEIOHNOG KATAOTACEWYV ME EKKpion ADH (AA SIADH)

Disorders o
Pulmeonary Disorders Central Nervous System
Infections Infection
Bacterial pneumenia Encephalitis
Viral pneumonia Meningitis
Pulmeonary abscess Brain abscess
Tuberculosis Rocky Mountain spotted fever
Aspergillosis AIDS
Asthma Bleeding and masses
Cystic fibrosis Subdural hematoma
Respiratory failure associat- Subarachnoid hemorrhage
ed with positive-pres-  Cerebrovascular accident
sure breathing Brain tumors
Head trauma
Hydrocephalus
Cavernous sinus thrombosis
Other
Multiple sclerosis
Guillain—Barré syndrome
Shy—Drager syndrome
Delirium tremens
Acute intermittent porphyria

Ellison et al; N Engl J Med 2007 356; 20, May 17

Drugs

Drugs that stimulate release of AVP or enhance its action

Chlorpropramide

S5ERls

Tricyclic antidepressants

Clofibrate (Atromid-5, Wyeth—Ayerst)

Carbamazepine (Epitol, Lemmaon; Tegretol, Ciba—Geigy)

Vincristine (Oncovin, Lilly; Vincasar, Pharmacia and
Upjohn)

Micotine

Marcofics

Antipsychotic drugs

Ifosfarmide [Ifex, Bristol-Myers Squibb)

Cyclophosphamide (Cytoxan, Bristol-Myers Squibb;
Meosar, Pharmacia and Upjohn)

Monsteroidal antiinflammatory drugs

MDMA [(“ecstasy™)

AVP analogues

Desmopressin (DDAVP, Rhone-Poulenc Rorer; Stimate,
Centeon)

Owytocin (Pitocin, Parke—Davis; Syntocinon, Novartis)

Vasopressin




Atrpoo@opn ékkpion ADH (SIADH) (V)

o AVTIHETWTTION avAAoyd HE TRV TAXUTNTA ENPAVIONG TOU CUVOPOMOU Kal TV
BapuUTNTa TNG KAVIKNG KATACTAONG

Xpoévia Yrrovarplaipid

FRestrict fluid intake
Encourage dietary intalke of salt
and protein if hyponatremia
Ccontinmnues
Demeclocycline, 300—600 m

iir
twice daily, or urea, 15—6 o =
daily

"-.-".-—‘Fr‘-[:-r'ezzlr‘ receptor antagoni:
IIf awvaila |:1|-—-|

Ellison et al; N Engl J Med 2007 356; 20, May 17



Atrpocopn ékkpion ADH (SIADH) (VI)

o AVTIHETWTTION avAAoyd HE TRV TAXUTNTA ENPAVIONG TOU CUVOPOMOU Kal TV
BapuUTNTa TNG KAIVIKAG KATACTAONG

O¢cia Ymrovarpiaipia Ogeia Ymrovarpiaipia

Bapid KAIVIKA €1Kk6vVa Hiria KAIVIKR €1KOVa

Rule out extracellular-fluid volume
depletion
If present, use 0.92¢ saline
infusion alone
Hegin correction
saline infusion with
furosemide, 20 mg
Aim for increase of 0.5—2 mmeol/
liter/hr
Stop when serum sodium level
rises by 8—10 mmol/liter within
the first 24 hr
Consider conivaptan

Begin correction immediately
194 Saline infusion at 1-2 ml/kg
of body weight/hr
Furosemide, 20 mg intravenously
Aim for increase of 2 mmol/

liter/hr in serum sodium level
Check serum sodium level every

2 hr and adjust infusion rate
Stop when symptoms improve
lagin diaonostic eva =1 - .
Begin diagnostic evaluation Check serum sodium level every

4 hr and adjust infusion rate

Ellison et al; N Engl J Med 2007 356; 20, May 17



Atrpoo@opn Ekkpion ADH (SIADH) (VII)

1. AVTIMETWTTION ME AVAOTOAEIG TwV utTodoXéwV ADH (V1/V2)

Table 3. Vasopressin-Receptor Antagonists. *

Vasopressin ~ Routeof  Urinay  Urinary  Sodium Excretion
Drug Doseof Drug ~ Recepfor  Administration  Volume  Osmolalify — over 24 hr

Conivaptan (Vaprisol, Astellas Pharma) 7 20-40mg dally ~ V, andV,  Intravenous  Increased  Decreased Mo change

Tolvaptan (Otsuka) 15-60 mg daily V, Oral ncreased  Decreased  No change

Lixivaptan (CardioKine) 100-200 mg V, Oral ncreased  Decreased  No change with low
r.'l st
with high dose

Satavaptan (Sanof-Aventis) 125-50 mg Vs ncreased  Decreased  No change

Ellison et al; N Engl J Med 2007 356; 20, May 17



20vopopo Cushing - ArrioAoyia

TABLE 15-11
Classification of Causes of Cushing’s Syndrome » Mo cuyvn awtia cuvdpopoU

ACTH-Dependent Causes Cushing (CS) (av e€atpgoel
Cushi ' turtary-de endenty -~ KQWVELG TO E§WYEVEC-

‘ | | Latpoyeveg Cushing) eivatl n
NOZOzZ Cushing (CD) ~70%

B > Ectopic ACTH Syndrome (EAS)
10-15% CS - 20% o ACTH-

oma and carcinoma | ) dependent Cushing
drenal hyperplasia and Carney’s syndrome.

»Ectopic CRH (omavia
ovtotnta)

»10-15% Abdevwpa
emveppLldiwv

»5% Kapkivwpo emvedptdiwv

ACTH, adrenocorticotrophic hormone; CRH, corticotropin-releasing hormone.



Yrrepkopti{oAaipia (1)

OgeileTal og €kKkpion ACTH (big ACTH) R CRH

AtroTeAegi T0 10-20% TWV TTEPITTITWOEWV HE ouvOpouo Cushing
ZuyxvoTepo o &

AtroTopn €vapdn —ypryopn &§éAign

Pro—Oplon‘lelanocortln (PO MC}
hl]::I:I:I:I:I:I:IC

Lipotropin
(42-134 )

l

B~-Endorphin
(42-101 ) L l.{ 104-134 )

B-nMsH : ndorphin
{ 84-101 ) { 104-118 }

Endorphi
( 104-11F )

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193



The Ectopic Adrenocorticotropin Syndrome: Clinical
Features, Diagnosis, Management, and Long-Term
FOHOW'Up (] Clin Endocrinol Metab 91: 371-377, 2006)

Andrea M. Isidori, Gregory A. Kaltsas, Carlotta Pozza, Vanni Frajese, John Newell-Price,
Rodney H. Reznek, Paul J. Jenkins, John P. Monson, Ashley B. Grossman, and G. Michael Besser

TABLE 2. Clinical, hormonal, and biochemical characteristics of all the patients with histologically proven EAS (n = 35) according to the
type of the tumor or the clinical presentation

Histology of tumor Presentation

SCC NET Overt EAS Covert EAS
(n=19) (n = 26) (n = 26) (n=19)

Clinical features, no, (%)
Psychiatric disease 2(22) 17 (65)° 13 (50) 6 (66)
Pigmentation 6 (67) __5(19" T(27) 3 (33)
Hypertension 4(44) 161(61.5) 15 (58) 5 (55)
Weight gain 4(44) 13 (50) 13 (50) 4 (44)
Acne 3(33) 18(69) 16 (62) 5 (85)
Weakness 5(55) 18 (69) 17 (65) 6 (67)
Bruising 51(55) 12 (46) 12 (46) 5 (56)
| Ankle edema 6 (67) 7277 | 8 (31) 5 (55)
Biochemical features, median values

(25th—75th percentiles)
ACTH (ng/liter) 828 (409-1502) 117 (92-237)" 207 (97-501) 125 (76—858)
Corti=ol (nmol/liter) 2450 (1278 -5177) 1117 (918-1590)" 1422 (1021-2425) 1065 (918-2133)
Cortisol (pg/dl) 59 (46-188) 40 (33-58)° 51(37-88) 39 (33-77)
Hb (g/dl) 11.3 (9.5-15.3) 12.7(10.9-14.7) 12.5(11.1-14.6) 10.8(9.6-15.8)
WEBC 11.6 (8.4-16.7) 8.0 (5.3-11.2) 8.0(6.0-13.4) 10.7(8.8-14.3)
Na™ (mmolditer) 140(139-143) 142 (140-144) 142 (140-144) 141 (139-146)
K™ (mmol/liter) 24 (2.0-2.7) 29(25-35" | 2.7(2.1-3.4) 2.8(2.3-3.1)
HCO,; (mmol/liter) 40(29—-44) 30 (28-39) 30 (28—40) 31 (28-38)
Glucose (mmol/liter) 214 (128-408) 183 (124-292) 183 (131-281) 220 (114-370)

Hb, Hemoglobin; WBC, white blood cells.
P = 0.05 in comparing the SSC to the NET. All other comparisons are not statistically significant.




Cushing Syndrome Secondary to Ectopic

Adrenocorticotropic Hormone Secretion

The University of Texas MD Anderson Cancer Center Experience

Ectopic Cushing Syndrome/Ejaz et al

Table 2. Causes of Cushing Syndrome Secondary to Ectapic Adrenocorticotropic Hormone Secretion in the Current Study and in

Previously Published Case Series

No. of Patients (%)

Tumor Liddle 1969, llias 2005.° Isidori 2006, Current Study, Combined
n = 104 n =90 n = 40 n =43 Data, n = 383
Bronchial carcinoid 35 (38.9) 12/(30) 9 (21) 87 (22.7)
SCLC 3 (3.3) 7175 9 (21) 83 (21.7)
Thymic carcinoid 5 (5.6) 2(6) 3(6.9) 26 (6.8)
MTC 2 (2.2) 3 (7.5) 5(11.6) 21 (5.5)
GEP NET 8 (8.9) 5 (12.5) 6 (14) 51 (13.3)
Pheochromocytoma/ 5 (5.6) 1(2.9) 0 (0) 13 (3.4)
paraganglioma
NET of unknown primary 13 (14.4) 2 (5) 3 (6.9) 25 (6.5)
| Occult 17 (18.9) 5 (12.5) 4(9.3) 50 (13.1) |
Other 2 (2.2) 3 (7.5) 4(9.3) 27 (7)

SCLC, small cell lung carcinoma; MTC, medullary thyroid carcinoma; GEP, gastroenteropancreatic; NET, neuroendocrine tumor.

2 Literature review.



Total n= 383
Thoracic tumors

Abdominal tumors

Percentage (%)

Source: Gardner DG, Shoback D: Greenspan’s Basic & Clinical
Endocrinology, 9th Edition: www.accessmedicine.com
Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Frevalence of the most common tumors causing ectopic ACTH =ecretion. (K, carcinoma; NET, neurcendocrine tumor; SCLC, small cell lung carcinoma).

{From: Isidor AM, Lenzi A. Ectopic ACTH syndrome. Arg Bras Endocrinol Metab. 2007;51:1217.)

Figure 1. Distribution of the most frequent source (> 2%) of ectopic ACTH secretion in a group
of 383 patients with EAS syndrome based on the following published series: Aniszewski et al. (16),

Findling et al. (13), Imura et al. (15), Doppman et al. (12), Howlett et al. (14), llias et al. (11), Isidori
et al. (9), Salgado et al. (17).




YtrepkopTti{oAaipia (I1)

Kapkivoeidn Bpoyxwyv 35%
Kapkivoeidn 8upou 15%
SCLCC 10%

NET mraykpéatog 10%
AAAa kapKIvoeldr 5%

MTC 2%

PaloxpwpokuTWHATA 2%

1.
2.
3.
4,
5.
6.
7.
8.

AdevoCA QOGI’]KU'JV 1% Figur_e 3 High-resolution CT scan_of the chest in a patient with
Cushing's syndrome due to ectopic ACTH secretion from a

typical carcinoid tumour with surrounding atelectasis.

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193



ExTommo Cushing - KAIvikn
EIKOVO

o [evika o Ba@@oc utrepkopTI(oAaIdiac TTapda n dIdPKEIa
TNG VOOOU, OXETiIEETAI TTEPIOOOTEPO ME TA KAIVIKA Kl
EPYOOTNPIOKA XOPAKTAPIOTIKA

e SCLCs : ypnyopoTtepn eppAVION GUPIITTWHUATWY -
onuEiwv

e NETSs : BaBuiaia epgpavion

o Xpovog dIdyvwaong gival cuvTouoTtepog ota SCLCs kal
Ta pNETs oe oxeon pe 1a Bpoyxika NET



Ytrepkopti{oAaipia (111)

o KAIVIKA €1Kéva TUTTIKI)
UTTEPKOPTICOAQIMIOG O€ TTIO
KaAONOEIG KO ﬂr

(kapKIvOEION ﬁpé&;
W

4}04

o 2g SCLC mrposegaxel n KAIVIKA
€IKOvVa TNG Kakonobesiag +

(MeEAGYXpwWON-UTTOKOAIOMIO)

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193



YtrepkopTti{oAaipia (1V)

KAINIKH EIKONA

KevrpopeAiky aduvapia Y1repkopTti{oAapia
=

2 A-AucAiImidaiyia

[Mepi1pepika o1dRUATA == Kopeouog 3BHSD Il

*YTrépTaon-YTrokaAlaipia
‘MeAdxpwon-Appevorroinon =——— mToagaywyn ACTH

*Avopeia-Kayxeia ———=  KUTOKI¥VES

Isidori et al. 2006 JCEM 91 371- 377



Ailayvwon

Aladyvwon TnG uttEpKoPTICOAAIMIOG

Alagpopikndiayvwon ACTH-dependent vs. ACTH-
iIndependent

Alagopikn diayvwonsNooou Cushing vs. ‘EktotTou
Cushing

EvTOTTIoNOC eaTiag EkTotTroU*Glshing

EmReBaiwon (AvoooioToxnuIKd, KAVIKA TTOPEIa JETA
Oepartreia)



Ectopic Cushing vs Cushing’s
disease

. Alavaarlfﬂmw\nan

e NOFIKH: 21a uno“%mo’r adEVWUATA TA KOPTIKOTPOPA
KUTTapQ 0IaTnpouUV TNV IKBWOTHTA ATTavinong OTo
apvnTiko feedback (o€ U%epeg TIUEC AOyw
UETaKivnong Tou set point) Kouﬂry OIEYEOLTN ATTO

CRH/DDAVP. &
o
4



YtrepkopTti{oAaipia (V)

AIACNQZH

« 1 UFC lq’p
* 1 KopTI{6AN aipaTog /&

* MaBoAoyiké ODST i LDST

1 ACTH é:ko
‘MaBoAoyikd CRH test 4&

CT/MRI 64‘04

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193



Ectopic Cushing vs Cushing’s disease

HDDST: 2mg Dexamethasone ava 6 wpeg yia 48 wpeg
(+) : >50% {#&fwwon UFC A F > CD

EvaiocBnaoia: 6090% - EidikotnTa 65-100%
6-40% aoBevwyv pe EAS atravrouv BeTIKA

eCut-o,ff >60% : pyovo 3%«alevwyv ue EAS atravrnoav
ETIKA

Cut-off>80% : 0 aoBeveic ue EAS

CRH test: i.v. 100ug CRH (ovine grhuman) i 1ug/kg
Auénon ACTH >35% kai F>20% ->CD {ovine CRH)
Au¢non ACTH >105% ka1 F>14% ->CD (human CRH)
EvaiocBnaoia: 94%

5_17(}/? aoBevwyv pe EAS (+) amravrnon avaAoya Pe 10
cut-o



Ectopic Cushing vs Cushing’s disease

« DDAVP (Desmopressin) test:
 40% ao0evwy pe EAS (+) armravtnon
 EuaioOnoia 77-84%

o EI0IKOTNTO 73-83%

e [lapouacia uttodoxEwv V2R o€ OYKOUG TTOU TTaPAYOoUV
ACTH (EAS)

OETIKN ATTAVTNON ATTOKAEIEN
ue ac@aleia 1o EAS (1 amo 64 aoBeveic pe EAS).

69-75% aoBevwyv pe CD atravTouyv Kal oTa 2 TEOT
3-22% aocBevwyv pe CD dgv atravTouv o€ Kaveva

>uvouvaopog CRH-DDAVP: dgv TTpoo@EPEI ONUAVTIKA
oTnv €10IKOTNTA/evaIodnaia



Ectopic Cushing vs Cushing’s disease

 Bilateral Inferior Petrosal Sinus
Sampling (BIRSS) petrd ammod —
diéyepon ue CRHY M”l
CRH+DDAVP \ /

« Métpnon ACTH atro Toug K
AIOOEIOEIC KAl TNV TTEPIPEPEIN

e Sinus : Peripheral ACTH ratic
>2 (baseline)

e Sinus : Peripheral ACTH ratig ..
>3 (after stimulation) Confiuent

=» Cushing’s Disease
(GOLD STANDARD)

pituitary veins



EVTOMIOHNOG £E0TIOG EKTOTING EKKPIONG

ATTEIKOVIOTIKEG £¢eTaoelc (MRI, CT)
— 8-50% aworwyia

Octreoscan

— 2Travia evroTrifel €aTiEg TTOU OgV ATTEIKOVICOVTAI JE KAAOOIKEG
ueBodouc

— [lpoo@épel eMITTAEOV TTANPOPORiec (UTTOOOXEIC CWHATOOTATIVNG)
18BEDG PET/CT

— (o1 TTEPIoodTEPOI Occult Gykol £XOUV XAURAG UETABOAIKO pubuod)
LIC-5HTP PET/CT (occult NET) v

BI-MIBG, EUS, US Bupeocidolq -

EKAEKTIKN ayyeloypagia

Whole Body Catheterization Ag(gggcgg?;ﬁ
Sampling (WBCS)




Management acOevwyv pe EAS

> Overt EAS: XEIPOYPTIIKH EMNEMBAZH agaipeon Tne
eoTiag EkTomng £kkpiong (83% iaon av gival yovnpng -
30-47% ioon obvolka € TUXVA JETAOTATIKN
vOOOC KATA TN SKyvwon)
» 30-37% aoBevwyv UTTORAAAMGYIOI O€ AUPOTEQOTTAEUPN
ETTIVEQPPIOEKTOUN OTAV
» Aev eAEyxetal N utrepkoPTICOAQIMIa HE QARUAKEUTIKN Aywyn
» QAPUOKEUTIKI] aAywyn JN aVEKTA
» Apvnon @OpUAKEUTIKAG AYWYNG aTTO TOV Q00EVH
» NEeg yuvaikeg TTou €TIBUPOUV yKuhoouvn
» Occult EAS 1} yia TToAAG xpovia Covert EAS

The ectopic ACTH syndrome




AVTIHETWTITION aO00evwy pe EAS

ADPEVOAUTIKN QPAPUAKEUTIKN aywyn (avaoToOAr €KKpIONG
KOPTICOANG)

— [lpoeyxelpNTIKANWIO TNV ETTITEUEN EUKOPTICOAQIUIAG

— [lpiv TNV €vapcn MUEAQTOLIKNG XNUEIOBEpaTTEIQC

— Kartd tnv mapakoAouBfehn oe covert/occult EAS

MeTupaTtrovn (TTI0 YpRyopR-ORACN ATTO TA per 0S
PAPUAKAQ)

KetokovaloAn

MiTotavn

ETouidarn (i.v. oe cofapn vooo, aduvapia per os)
SSA’'s/DA’s (0€ OPICUEVEG TTEPITITWOEIG)



PERIPHERAL-
ACTING
Mifepristone (RU-486

PITUITARY-

TARGETED

Somatostatin
Analogs

Dopamine agonists @~
S ¢

Adrenal

PPAR-y agonists u

Chemotherapy é’-" . a .
Temozolomide Pituitary
Retinoic acid

ADRENAL-

TARGETRED
L lini Metyrapone
TARGETE[.) Ketoconazol€
Somatostatin Mitotane Effects
A'.“a'ogs : Aminoglutethimide
Dopamine agonists | ’ =sridanE
Chemotherap T - LCI699 ' ——r

ectopically
secreting ACTH



Nomenclature for Adrenal Steroidogenic Enzymes and Their Genes

Enzyme Name Enzyme Family Gene Chromosome

P450 Cholesterol side-chain cleavage (SCC) (desmolase) Cytochrome P450 type CYPIIAI 5g23-q24
3B-Hydroxysteroid dehydrogenase (3B-HSD) (type Il isozyme)  Short-chain alcohol dehydrogenase reductase superfamily ~ HSD3B2 pl3.1

| 7o-Hydroxylase/1 7,20 lyase Cytochrome P450 type Il CYPITAI 0g24.3

2 |-Hydroxylase Cytochrome P450 type Il CYP2IA2  6p21.3
Cholesterol Il B—#ycroxyla;b Cytochrome P450 type CYPIIBI  8q24.3
Aldosterone synthase Cytochrome P450 type CYPIIB2  8q24.3

CYP1AI Glucocorticoid Mineralocorticoid Mineralocorticoids
AD precursors precursors

e

o _ 0 °
2 YF1182 CYP11B2 CYP11B2
%p Deoxycortico- Cortico- 180H-Cortico- Aldosterone

sterone CYP11B1 sterone sterone

17-hydroxy- |HSD382 |  17.nydroxy- (CYP21A2 T HSD11BH
pregnenolone ————— progesterone Cortisol =¥———>  Cortisone

(17OHP) HSD11B2

[POR]) \ !
CYP17A1 Pon) ! Glucocorticoids
I

. cvpﬂm
IIQD:]I]“
DHEA _._p. Andro- ———— Testosterong ————= 5- Duhydrnias!ostarune

HSD17B SRDSA
stenedione

(PAPSS2) \
SULT2A1 Adrenal Androgen Androgens
precursors




Mpoyvwon

loTOAOVYIKN TTPOEAEUDN - BABUOC uTTEPKOPTICOAQIMIOC
SCLC’s, KagKIVOEION OUPOU: XEIPOTEPN TTPOYVWON
MTC, Pheo’s kaiaAAol NETs xeipotepn TTpOyvwon o€
OXE0oN UE TA BpoyXiké, KOPKIVOEION

MaykpeaTikd NET kal M€, - cuxva JETAOTATIKOI KATA TN
dl1ayvwon

NET: mapouacia amropuakpuoueVidy (N AEUPADEVIKWV)
METAOTACEWY KAKOG TTPOYVWOTIKOCOEIKTNG

YT1repkopTiI(oAaipia oUOXETICETAI JE AOIMWCEEIC, OIATPNON
EVTEPOU, KAPDIAKN AVETTAPKEIQ, TTVEUUOVIKN EUBOAN



YtrepkopTti{oAaipia (V1)

Oepatreia OKOTTEVEI OTN | KOPTI(OAAIMIOG

XopRRynon KETOKOVOZOARNG, HETUPATTOVNG, ETOMIOATNG, AVOAOYWV
CWHMNATOOTATIVNG, VIOTTOMIVEPYIKWYV AYWVICTWV

After
SUrgery After 12 mo After 12 mo
of LAN i of CAB+LAN
After 12 mo
of CAB
After 6 mo After 6 mo After 6 mo
of LAN of CAB of CAB+LAN

=
]
-
—
ba
=
o
o]
part
=
=]
LV
1]
g
[
[
[}
=
=
2

12 12
Months

igure 1. Urinary Cortisol Levels after Various Treatments in a Patient

ith the Ectopic Corticotropin Syndrome Associated with a Corticotropin-
Secreting Lung Carcinoid.
LAN denotes lanreotide, and CAB cabergoline.

Pinovello et al. 2007 JCEM 92 65-69



St. Bartholomew’s series NIH series
Isidori et al 2006 llias et al 2005

—= Pulmonary tumors
— Dccult tumors
- Other tumors

1
i
i
%
i
]
%
H
H
i
H
.
T
:
i
:
%

Cumulative Proportion Surviving

200 100 150 200 250
i Follow- th
Survival (menths) ollow-up (menths)

« SCC MNET
MET with distant metastases

Fic. Kaplan-Meier survival estimates, according to the histology
and stage of the tumor.




AEITOUPYIKOI OYKOI TTAYKPEATOG

vasoactive mtm‘ inal peptlde production (VIPoma or Werner-Morrison syndrome)

N PAanc iera. may I'I!‘ a5

glucagon production
(glucagonoma)

rash. digrrhoea. ana
'-._]-IJ'.Z-..-‘.-.-L‘. intolerance

| somatostatin production
(somatostatinoma)
tabdominal pain, diarrhoea, weight loss,

hyperglycaemia and gall bladder disease

islet cell tumour

; a6

:mh" ] '-.|th production of pancreatic

alcilonin

insulin production
(insulinoma)
nypoglycaemia

gastrin production

(gastrinoma or Zollinger-Ellison
syndroma)

hyperacidity and ulcers, diarrhoea




FUNDUS
PGE, & I, Nervous system

@ ® Circulaton @ ® () )

PUOuLON €KKPLONG
yaotpivng




NaoTpivwua

T * PPIs (40-80 mg

ACh Gastrin Histamine Somatostatin Prostaglandins O m e p raz O I e)
+ Atropine i Cimetidine
3 2
receptor N
— = /,/'/
a

e + H2 blockers

We SS analogs
« CCK-B

CCKg
rece ptor

“a , & o
IP,/Ca?* cAMP
N V'

N v
\
\\o ’/_/ o

PRSTOUINNIINEY | antagonists
Omeprazole 25'30% MENl
e Hypercalcemia

e Pituitary tumors
 Adrenocortical tumors
e ‘Foregut ‘NETs



Sulfonylurea

Diazoxid

Opens ATP-sensitive
K channels

IvoouAivwua

Calcium channel
alcium channe _‘\llu—: u

Sulphonylurea recept nr—\k
ATP senzitive KT channel

Glucose transporier
-!GLUT—E}—M

) : 2 : OUTSIDE
|: - : Positive charge
|;’i‘3:f'§":'|'ﬁm Calcium influ - 7 :

Cell membrane

S5T

.?‘,,Whﬁ.ﬂ.-.ﬁ'-
RETAY) 'JII[:- ﬁ’? e Vaoltage-gated

SETR-2/5 i //; calciurm channel

__\_\_\__-\_\-\-
-\_\_\_\__\_\_\-\-
e _

Increase phosphatase activity Ry
| Insulin release
L1 {ile., 55T inhibits inswlin redoasa)
Activation) Phosphorylation of protein required -
of PRA for transport and release of vesicles -,
Glucagon release
{le, S8T fnhibits glucagon release)

'

- Splanchnic vasodilation
L, S5T cavses spianchmnic vasooognsinciion)




EKKPITIKOI OYKOI TTAYKPEATOG

 [Aukayovwpua (3%)

— XOpPOKTNPISTIKN
KAIVIKD am&Qp

~ Somatostatin arfdiogs| 8
— YTTOAEUKWUATIVOIPiO<PRE

— Kivduvog 1 A
OpouPwoewv







KapkKivoelideg 2uvopopoCarcinoid -
Syndrome (CS)

CARCINOID CRISIS

4,
h/ 4‘&

50%




[MAOOIENE2H

Serotonin I

Hormonal syndrome I
Flushing, diarrhea...

5_|.||AAI NET cell
Tryptophan
Urine
Tryptophan

hydroxylase (TPH)

serotonin K 5-hydroxytryptophan (5-HTP)

Serotonin (5-HT)




EKKPITIKOI TTOPAYOVTEC KAl somatostatin receptors

Ll nacdil Duimmonr
1 e || b e —

Mediators Secreted by Carcinoid
Tumours and their Effects

NK-A Flushing
%7 Tachykinins B>  Heart disease
5-HT
f Histamine Flushing
12 or2° == ‘
\_Tumour S-HT — Wheezing

5-HIAA ———> Excreted
Peptide in urine
Hormones =) Diarrhoea

Chromogranins ——> Facilitate granule exocytosis

SSTR1 SSTR3 SSTR4 SSTR5

Carcinoids

Gastrinomas

Insulinomas

NF-NET




Kapdlakn CuMHETOXN

06/07/2010 10:04:18 TIS2.3 MI1.2
85-1/RSCH

Very high pro-BNP levels o e



Y1repaAdooTepoVvIouog (1)

1. Non Hodgkin Lymphoma

2. Ca wobnkwv

QWL large cell
4

Ytmrépraon -YtmrokaAlaigia - 1 Ald - |PRA

Paolo Mulatero 2001, N Engl J Med 344, 20: 1558-1559, Todesco S; JCEM 41:809-
819;1975



YtrepaAdooTepoviouog (II)

ATTapaiTNTOG O KABETNPIAOHUOG ETIVEPPISIWYV YIia

ATTOKAEIONO vooou Cann

TabeLE 1. PrasMAa REer
IN A PATIENT WITH

AT TIME OF
AT AprenAL-VEIN One MonNTH AFTER AFTER
V ARIABLE PRESENTATION SAMPLING CHEMOTHERAPY RELAPSE

r a renin activity (ng,/ml/hr)f 0.06

aldosterone ( | :]T 52

Left adrenal vein

Paolo Mulatero 2001, N Engl J Med 344, 20: 1558-1559, Todesco S; JCEM 41:809-
819;1975



MeyaAakpia (1)

‘MMapaywyn kupiwg GHRH (~70 avag@opég) kail otravidotepa GH

YmepmAaoia G Qg)v og MRI utropUoewg (éktotrn GHRH)

Carcinoid
SCLC
PICTs

Pheochromocytoma

1 GH - 1 IGF1 — Mn karaotoAr oe OGTT Ezo

<4

OePATTEUTIKI) XoprRynon avaAdywv ZwuATOOTATIVNG

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193



hCG / hPL (1)

* hCG og HmratoAdotwpua, Ca veppou, Ca otoudyxou LCLC
*EkdnAwveTal pe rpwipyn APN - Yrepavdpoyovaipia

hCG hPL

* hPL og SCLC ka1 Pheochromocytoma
*EKONAWVETAI JE YUVAIKOMOAOTIO

Kaltsas et al. Endocrine-Related Cancer (2010) 17 R173-193
Bollanti et al (2001), Endocrine 14, 151-157


http://en.wikipedia.org/wiki/File:PBB_Protein_CGB_image.jpg
http://en.wikipedia.org/wiki/File:1Z7C.pdb.png

YIropwo@ataipikl ooteopaAakia (1)

1. O@eileTan o€ TTapaywyn FGF-23 Kal diatapaxn EMIMETAAAWONG
vEOOXNMATI(OM 0ooTOU

Tumor-Induced
Osteomalacia
MeoeyXUHATIKAG TTPOEAEUO NG OYKO!I
(aipayyeloTrepIKUTWHAT)

XovopoBAaoTIKA | 00TEORBAACTIKA

AT e Overproduction

of FGF-23
and Other
Phosphatonins

Ca mpooTdrn

FGF-23

Muikl aduvapia, 0OTIKA KATAYHOTO
| P, 1 ALP, 1,25(0OH)2 VITD | ,PTH, Ca k¢

T Carpenter; NEJM 348;17, April 24 2003



Ymopwo@ataipikiy ooteopaAakia (1)

Increased Girculating

FGF-23 Levels
Y Y

Decreased Expression of Down-Requlation of
NaP lla Cotransporters Renal 1oc-Hydroxylase

rnhibiticn'of Tubular Y
Reabsorption of P, Low to Normal

Y 1, 25-(OH), Vitamin D

Phosphaturia (No Ccmpensétor}—' Increase)

» Hypophosphatemia =

Muikl aduvapia, 0OTIKA KATAYHOTO
| P, 1 ALP, 1,25(0OH)2 VITD | ,PTH, Ca k¢

Jan de Beur.JAMA 2005;294:1260-1267



YTropwo@ataipikil ooteopaAakia (1)

1. ZNMAVTIKOG 0 pOAOG TNG adpavoTroIinTIKAG METAAAaENG Tou yovidiou PHEX

(Phosphate regujating gene with homologies to endopeptidases on the X))

1. Oncogenic osteomalacia—associated tumor

2. Mutation of arginine residues (176 or 179)

Increased

_.;.d'. circulating levels
TPy | ¢ of FGF-23

el & ) W
-l

3. PHEX function

Loss of
PHEX function

XEIPOUPYIKI apaipeon
Xopnynon P, VitD (calcitriol), Ca, Octreotide

Phosphate wasting

T Carpenter; NEJM 348;17, April 24 2003



Neurological PNS

Neurological PNS Hesponsible Auto-Ab NET

Lambert-Eaton myasthenic syndrome (LEMS)  Anfi-voltage-nated calcium channels (P/Q type) SCLC, cardnoid
Cerabelar degenaration - SCLC
Limbic encephaltis Anti-Hu, anti-Ma2 SCLC, cardnoid
Visceral plexopathy Type 1 antkneuronal nuclear antibodies SCLC
Cancer-associated retinopathy Anti-23 kDa CAR antigen SCLC
Autonomic dysfunction - SCLC, cardnoid

PNS, paranaoplasmatic syndromes; NET, neuroendocring fumours; SCLC, small cell lung carcinoma.



Mn Nno1d10KAG TTPOEAEUC G UTTOYAUKAIIO
(NICTH) (D

1. OgeileTal o€ IF big) | IFGI i IvoouAivn pe Trapépoia Tpitotayn Sopn Tou
aAAnAeTTIOpOUV 7’;1T£60 UTTOOOXEWV

INSULIN (#
& Targeting IGFR

K

AMG 479

CP-751,871
R1507

InsR-B InsR-A I R IRBIGF-1IR  IGF-1R  IGF-2R
I B-chain
I B-chain residues involved

in receptors binding ‘ Survival ‘ ‘ Proliferation ‘ ‘ Metastasis ‘

Nakae et al; Endocrine reviews December 2001,22(6):818-835



AITIO EVOOYEVOUG UTTOYAUKOIMIOG

e EvOoyevnc utrepivoouAivailia [IvoouAivwua,
utTEPTTAQ@IE B KUTTAPWYV (VNoidloBAacTwaon),
EKTOTTN EKKPIGTYJVOOUAIVNC]

o KaraaTtpopn NTTATOE, ETTIVEPPIOIWY,
UTTOPUOEWC

e AvTiIOWMOTA EVAVTI IVOOUAIVRC (QIUATOAOYIKEC
kKakonoeieg, vooo¢ Hodgkin)

* Ekkpion kutokivwyv TNF-q, IL-6, IL-1
o KateXoAAMiIVEC (PAIOXPWHOKUTTWHA)
o Yrepekkpion IGF-I, IGF-II (NICTH)



Mn Nno1d10KAG TTPOEAEUC G UTTOYAUKAIIO
(NICTH) (V)

*BiBAIOYpa@IKEG AVAPOPEG YIA EKTOTTN TTApaywyn lvoouAivng

1. Kapkivoeidni Bpoyxwv

2. Ca wobnkwyv / TpaxnAou uAaTpag

4‘*04&

sAvTipeTwTTION TNG NICHT X€1pOoupyIKA, ME xopr’wncn%| KOPTIKOOTEPOEIOWV

Seckl 1999, N Engl J Med 341: 733-736, Nauck; JCEM 92:1600-1605;2007



e IGF1-R gival uttodox€acg
KIvaong Tupoaivng
(tyrosine kinase

receptor)
o Ala@opoTToinoh
o Kakonon ecaAoyh
o KUTTOpPIKI OUYKOANOR

* INS-R gival utTtod0oX£QC
KIvaong Tupoaivng

* AOYW EVOAANAKTIKAG
ouleucnc (alternative
splicing) ecwviou 11 ToU
INS-R gene, duo e e
loouopPeC INS-R




OAIyoTepo 1% IGFs
eAeUBepoO (free IGFS)

70-80% pe IGFBPS3,
AlyoTepo pELGFBPS
kKalr ALS - T/2 ¥5hs
(TPIHEPOUG)

uttoAoitro IGFBP2 kai
5 wc¢ diyegpeg (40-50
kDa) — T/2 25min).

Free IGFs T/2 10min

Endo Rev 2009, 30(6):586

100

-

73—

=) 0|
25
i

150 kDa

50 kDa

Free |IGF

20 !
| 1 1GF1
M 1GF-11

15

150 kDa

50 kDa

Free IGF



IGF-1 n IGF-11 (Y) apXxika ocuvdéeTal pe ogeavroxn 40-kDa
(B) xan pera pe Tnv 80-kDa, o¢eogvaiodbnrn, urrtopovada (a)
yia va oxnuarioouv 1o 150-kDa ocUOpmmAeypa movu givai
oTAOEPO Kal TOUG dDeoHEVEl KuykAopopia ( free IGFs)

"Bound"/Inactive BO00
| 7000

150 kD Free |GF-

"Free"/Active 6000

o ; ¥ .
IGF-1 : 4000

K .
%A fod | & 3000
ddlle
Unit—> 2000
(80) kDa
1000

Acid ' fi .| I |
553‘3;& | g 10 20 30 40 50 &0 7O BO 90 100

(40) kDa | Fraction nr,

IGF- | .: . | | 4050 kD
I

|

— Conlrg| = Patient 2

Ann Inter Med 1992, 116(10):854




B I g -IGF-lI EiVGI 850 150 kD Free |GF-]

BIOAOYIKQ EVEPYO 6900 r:ﬁ

= 5000 4050 1D
MpdBANUa TUVSEDNC 4000 e
IGFBP3 pe ALS e o
amotéAeopa TG ool
O-Xr] “ arnio “ O 6I “ apo ¢ g (50 r:Jl'.l 10 .Eﬂ 30 40 50 &0 - 70 80 90 100
k D a) Fraction nr,
N'CHO TOU IGFBP3 — Coniro| = Paliant 2
ETTIOPA Ye E-domain ‘big’- S
IGF-II (150 kDa) |
Siuepn ( 50 kD a) I Oversecretion of big IGF-11
dlaxEovTal EUKOAQ ATTO 1150 kDa TGF complex
Tp|Xog|6r'] K| GL’JE)r]OT] 150 L'I"ii':: complex
B100100e0INOTNTAC 1 IGE-1 available for insulin receptor binding

eAeuBepou ‘Big’-IGF-II

Endo Rel Cancer 1998 5:111

} Blood glucose




ZUHTITWHATO

YTToyAukaipia

. \41 N NTTATIKAG YAUKOYOVOAUGONG Kal
YAUK %eveor]g

« KotaoToh %uong YapnAa FFA

e Augnuévn kart YAUKOZNG (KUPiWG OKEAETIKOUG
MUG AOyw ULpr])\r] on¢ IGF1-R kai INS-R-A/B)

o ? KatavaAwaon YAUKoO &OVKO




Oeparnreia
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