EvSokpivikeg Alatapaxeg oToug Bapewg Naoxovreg AoBeveig

Memma MeAmouévn

Kabnyntpia Evéokpivoioyiag, EKIA,
YrevBuvn Movadoc Evéokpivoloyiac &
MeTaBoAikwV MNabnoewy TV OoTWY,

B' Mootraibevtikn NMaBoAoyikn KAIvVIKA,
Movaba ‘Epevvac kal AiaBNToAoyIko KevTpo,

[1.I.N. «ATTIKOVY




BAOEWC TTAOXOVTEC AOBOEVEIC-
Critical lllness

» Oc&eia kataoTaon, TToL aTTeINel TNV (N AOYW SLOAEITOLEYIAC TTOAATIAWV
OPYAV®V

®» ToaLUA, EYKALUA, XEIPOLPYEIO, ONYN

® ) OVETTAYETAI TTAQATETAUEVN AKIVNTOTTOINON, MEYOALTEQO XPOVO HNXAVIKOL
AEPICUOL, HEIUEVN IOTIKN AVAKATAOKELI), ATPO®IA TNG EVTEQIKNGS PAEVVAC




BAPEWC TTAOXOVTEC AOOEVEIC

» TOALUA, YEYAAO XEIDOLPYEIO, THWN KATT
®» AVENUEVO KOOTOC VOO NAEIAC




BAOEWC TTAOXOVTEC AOBOEVEIC-
Oc&ela & Xpovia ¢paon

YTOXOC N AmmoKATAOTACN TNG OUOIOCTACIAC TOL OPYAVICUOL-
stress response
[TOANQTTAEG EVOOKPIVIKEG KAl VELPIKEG JETAPBOAES

E€oikovounon evepyeiag Kal AidoSLVAUIKNG OTABEQOTNTAC, ALENUEVES
EVEQYEIAKEC ATTAITNOEIC ATTO {WTIKA OPYAVA OTTWGS EYKEPAAOG, AVOCOTTOINTIKO

MEeTATITGON O€ Xpovia paone H avappwon? (10nuepeg)Napapovr o€ uNXaviko
QEPICPO N NXAVNHATA LTTOCTNPIENG?

5-30% TV aoBevV LUETATTITITOLY OTNV XPOVIA (pACN

®»  Aofnuevn voonooTnta kal Bvnoiuotnta (3 ammo 10 evnAikeg TeBaivouy peta 3
epdSouadec voonheia)



BAOEWC TTAOXOVTEC AOBOEVEIC-
OppoVvIKO TTPOPIA-Oela paon

®»  AETTTA N WEEC PETA TO CLUPAV

= EKKOION TTOOPAEYHOVROOWY KUTTAPOKIVGYV, SIEYEQTN VELPWVWY, EKKOION
KATEXOAQUIVGOV

» Meiooon 6peywng

®» KaTtaRoOAIKO OTASIO e OTOXO TNV €EOIKOVOUNGON EVEQYEIAG (EEAVTANGN ULIKNG
uadag, diatnpnon Amwdoug palag)

®» JOURBAANOLY OTO KATAPROAIKO OTASIO N AKIVNTOTTOINCN, CLCTNUATIKI PAEYUOVD,
TTOALVELPOTTABEIT

» EvOOKPIVIKEC UETAPROAEC (CLOTNUA TTPOCAPUOYNS? POAOC OTnV TTaBoyeveia?)

® Meiwon KAaTavaAwong 0gLYOVOL, SIATAPAXN AEITOLEYIAG UITOXOVOPIWY, HEIWON
KOTTAPIKOL UETABOAICUOV



BapEwg NaoxovTeg
YTTOBAAAUOC - YTTOpLON




BApEWC TTAOXOVTEC QOBOEVEIC —
Acovag GH-IGF]
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BApEWC TAOXOVTEC AOBEVEIC —
Acovag GH-IGF]
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Elevated GH (catabolic, lipolysis,

insulin antagonism, immune stimulation)
Hepatic GH resistance

Decreased IGF1 (anabolic) IGFBP-3, ALS

Time

Prolonged Critical lliness

Decreased GH, IGF-1, IGFBP-3 and ALS
impaired hypothalamic drive
wasting syndrome




H xopnynon GH........

®» MeYOAN TTOAVKEVTPOIKN WEAETN, 1999

» Xopnynon GH (0.1mg/Kg), 5-8 NuépEC peTa TNV elcaywyn TV acBevoy yia 3
eRSOUGSEC

» AuénBnkav Ta emmimeda IGF-I, IGFBP3



ATTOTEAECUATO

» AuEnuEvn BvNoIHOTNTA ATTO ONTITIKO Shock, KAl TTOAATIAN OpYQAVIKN
AVETTAPKEID

» AiTiae AvamTuén avTiotaong oty |v000)\ivn, LTTEQYALKAIMIA,
LUETAROAN TOL CIVOO'OT[OIF]TIKOL) OLOTNPATOC, ALENUEVN AITTOALON UE
nopayooyn KETOVQV, XO)\OGTCIOT] SIATAPAXES oéaoﬁommg
|Oopporr|og paoouevn KIVF]TOTFOII’]O'I’] TNG YAOLTAUIVNG ATTO

HOEC=NTTATIKN TTAPAYWYN YAOLTABEIOVNG, WETAPONCUOC AELKWYV KAl
EVTEQIKWV KLTTAP WV




Figure 1. Numbers of critically ill patients assigned to receive growth hormone or placebo

Enrolled 532

Not treated 5 Growth hormone 263
Growth hormone 258
Survived 150 Died 108

Placebo 269 Not treated &
Placebo 264
Survived 213 Died 51




AV KATTOI0C aoBevnc Aaupavel nén G
KAl YIVETAI BAPEWC TTAOXWV<S2?

®  Acv TTOETTEN VA SIOKOTTEI N xOPNyNnon YIaTi Sev exel atmodelxBei ermikivéuvn N
xapnAn 6§oon GH mou AauPaveral S LTTOKATACTACN

®» O LTTAPXOLOEC MEAETEC APOPOLY XOPNYNON HeEYOAwY dooewyv GH




Bapeéwg maoxovTa 11aidia?

» [Tapovolialovyv 0L OTASIO PE TTAPOUOIA EVENUIATA UE EVNANIKES
®»  Aev DTTAPXOLV ETTAPKN edopEVA YIA TO XPOVIO OTASIO

» H yopnynon GH oculntiEtal agpou &ev LTTAPXOLY avNoLXNTIKA dedopeva




Xopnynon ekkpItTikwy tnC GH
TTAPAYOVTWV?S

» H oouvexncg eyxoon GHRP pe n xwpic Tavtoxpovn xopnynon GHRH,
ATTOKABIoTA TNV PLOWIKN ékKElon GH Kal TV cLUTTAOK®WY (IGF-I, IGFBP3, ALS)

» Youyxopnynon TRH, GnRH
» [KoeAivn?




BApEwC TTAOXOVTEC-
YrmoBaAapocg-Yrmopuon- Aéovac TRH-TSH
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BAOEWC TTAOXOVTEC-
YrmoBaAauoc-Ymmopuon- Aéovac TRH-TSH

Health Acute Critical lliness  Prolonged Critical lliness

‘non-thyroidal illness’
= Decrease d T3, increase drT3
Decrease d D1, increase dD3
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BapEwC TAOXOVTEC-
YrmoBaAapog-Yrmopuon- Aéovag TRH-TSH

Critical illness Decreased serum TH concentrations

Reduced food intake

Hypothalamic adaptions

Pituvitary adaptations

— Intrathyroidal changes

Altered tissue TH metabolism

resulting in more or less

bicavailability of T,




BAOEWC TTAOXOVTEC-
YrmoBaAapog-Yrmopuon- Aéovac ACTH-KopTi{oAn
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>

Plasma ACTH [pgfml)

Plagma | Total) Cortisal {jagfdl]

1 4

i3 4
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BapEwcC TAOXOVTEC-
YrmoBaAauoc-Ymmopuon- Aéovac ACTH-KopTICOAN
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BApEWC TTAOXOVTEC-
YrmoBaAapoc-Yrmopuon- Aéovac ACTH-KopTi{oAn

+ Any type of stress such
as fever, trauma, burn

Cytokines

(IL-1, IL-2, IL-6, TNF-a)
\ Endothelins
ANF

MIF

NO

VIP, NPY
Serotonin

e Acetylcholine

e
Decreased CBG/albumin Q,Y\ N
AN )
i
Cortisol 4~ N

Decreased cortisol ++ l . Increased free cortisol at tissue level
metabolism

Tissue action«<——— Glucocorticoid receptor expression




BAOEWC TTAOXOVTEC-
YrmoBaAauoc-Yrmopuon- Aéovac ACTH-KopTi{oAn

» RCTs

» APROCCHSS trial, irrespective of CIRCI as defined by the response to
cosyntropin, 20-day all-cause mortality was lower among patients receiving
hydrocortisone-plus-fludrocortisone compared to placebo,

» ADRENAL trial, did not significantly differ

®» 222 OQgpaTTeia PYe YAUKOKOKOPTIKOEISN 22

®» Ogpareia oTNY XPOoVvIa pacne?e (>14nuepece)




BApEWC TTAOXOVTEC-
YrmoBaAapoc-Yrmopuon- Aéovac ACTH-KopTi{oAn

Clinical Suspicion for Adrenal Insufficiency During
Critical lliness

> e

Patient is hemodynamically Patient hemodynamically
unstable stable

y

Patient has septic shock

/\ Draw random cortisol

Yes No > (may initiate HC in those hemodynamically
unstable while waiting for cortisol result)

/ \

Initiate HC in those resistant to Alb >2.5 gr/dL Alb =2.5 gr/dL or g/dL
fluid and pressers regardless of ‘1'
their cortisol level 1:

Treat with HC if random

cortisol <10 pg/dL
and/or free cortisol <1.8 ug/dL

Treat with HC If random
cortisol <15 pg/dL

N\

May considerthe CST in selected patients with
borderline random cortisol levels




BApEwC TTAOXOVTEC-
YmoBaAapog-Yropuon- NMNooAakTivn
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BAPEWC TTOOXOVTEC-
YTToBaAauoc-Ymopuon- NMNooAaKTIvN

» [aAouvxia
» ApAOoN OTA AeUPOKLTTAPA
» ALENoN NTTATOC

® ) NUAVTIKN OTNV EMPIoN

» Aoufnueva emmimedba otnv ofeia paon
» Meiueva emiTeda oTn Xxpovia pacn

®» POAOC ev60OYyeVOLG NN €€YEVOLC VTOTTAUIVNGe 22




BApEWC TTAOXOVTEC-
YTToBaAapoc-Ymropuon- Nuvaika-Afovac Nlovadwy
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BapEwC TAOXOVTEC-
YrToBaAapoc-Yrmogpuon- Nvvaika-Aéovac fovadwy

® JOVNOWC PETEUUNVOTTALOITKES YOVAIKES

» Avénuéva emmimeda oIoTPOYOVWY (avénuevn Spaon apwuaTtacnse Kai
ALENMIEVN WETATOOTTN AVEPOYOVWYV T€ OIOTPOYOVA?)

®» XOoprnynon oloTPOYOVV?




BApEWC TTAOXOVTEC-
YrmoBaAapoc-Yrmogpuon- Avépac-Afovac Nlovadwyv
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BApEWC TTAOXOVTEC-
YrmoBaAapoc-Yrmopuon- Avépac-Afovac Nlovadwy

O¢cia paon
®» MEIWUEVN TEOTOOTEPOVN, WE PLOIOAOYIKA N LYWNAQ eTmmiTTeda LH

» ApAON TTPOPAEYHUOVRVROWY KLTTAPOKIVAWYV OTNV AEITOLPEYIA TV KUTTAPWYV
Leydige H auv&nuévn TTEQIPEPIKN UETATOOTIN TV AVEQOYOVWY O€
OIOTPOYOVAa (6paon TNV APWPATACN?)

Xpovia paon
» [lepAITEPW PEIWON TNG TEOCTOOTEQLOVNG

®» MewpEvn EKKPIoN Kal pLBUIKOTNTA TNG LH?2 (LTToyovadoTpopIKOG
LTTOYOVASICUOG)

Xopnynon avépoyovwve (eutTeipia amo ofavépoiovn)




EvOOKPIVIKEC SIaTaPAXEC —BapEwC
TTAOXOVTEC

y W\

— Cortisol
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— AT H

TSH

T3, IGF-1

~~ Average levels
S —— P b’ during health
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Plasma concentration
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Critical illness




BOpEWC TTAOXOVTEC-
EVOOKPIVIKEC SIATAPAXES KAI KOTTAPOKIVEGC?
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Bapéwc maoxovTec-Oapuakae-

EvVOOKPIVIKEC SIATAPAXEC?

Medication

Mechanism

Glucocorticoids (parenteral, oral, topical, inhaled, nasal)
- >5 mg morning prednisone or its equivalent for more than 3 weeks?

- >2 g/day high-potency or super-high-potency topical GC for more than
2-3 weeks

- 3 or more intra-articular or spinal glucocorticoid injections within 3
months prior to admission

- >1,500 ng per day inhaled GC (750 ug for fluticasone) for more than 3
weeks prior to admission

Decreased CRH and ACTH secretion leading to a
decrease 1n cortisol secretion.

Ketoconazole, fluconazole

Inhibition of cortisol synthesis at several steps.
Ketoconazole may have additional inhibitory
effect on ACTH secretion.

Megestrol acetate

May decrease CRH and ACTH secretion leading
to secondary Al.

Aminoglutethimide, trilostane, etomidate

Inhibition of cortisol synthesis.

Chronic opiate usage

May decrease CRH and ACTH secretion leading
to secondary Al.

Phenobarbital, phenytoin, rifampin

Increased cortisol metabolism.

Anticoagulants, tyrosine kinase inhibitors

Adrenal or pituitary hemorrhage.

Mifepristone

Competitive inhibitor of glucocorticoid receptor.




BapEws maoxovTeC-OapuakKae-
EVOOKPIVIKEC SIATAPAXEC?

» NroTmrauivn







Bap&éwc maoxovTec-Alatapaxn
BpeWnC2-EvooKpIVIKESC SIaTAPAXECS

®» O| OPUOVIKEG METAROAEC BupICoLY TIC METAROAES TTOL PAETTOLUE OTN VNOTEIA

®» AvVTIOTAOUIOTIKOG-EEICO000TIOTIKOG NXAVIOHUOG?




YLUTTEQAO A

®» EvSOKPIVIKES SIATAPAXES SIAPOPETIKEC OTNY O&EIO CLYKPITIKA PE TNV XPOVIa
paon

» Oc&eia paon BLuICoLY PETAROAEC «KVNOTEIACH

®» XoOovia pacon, Buuilovy avoTOAN A&ITOLEYIAG

®»  Acv DTTAPXOLYV IKAVOTTOINTIKA 6&eouéva aTTo TNV a&ia TNS xoeNYNoNS
TTEQIPEPIKWV OPUOVV

®» |[CWGC N XOPNYNON EKALTIKGWY LTTOOAAAUIKWY TTAPAYOVTWYV 2




Phase advance

Phase delay

CIRCADIAN RHYTHM (or CLOCK)

(Mohawk A, et al. Annu Rev Neurosci 2012; 35: 445-462)

Endocrine and nervous
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KENTPIKO POAOI : ZYIT'XPONIZONTAZ TA MNEPIPEPIKA

Ei‘i! (Comas M ,et al. Sleep Scie and Pract 2017; 1:18)
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=% EAAHNIKH AHMOKPATIA
E}- ;}i Edvikov kat KanodiGgtprokov

Ly, Hovemiethpiov Adnvov
[APY®EN TO 1837

EANHANIKO NEITITOYTO MEAETHE THE ZHWHE
HELLEMIC INSTITUTE FOR THE STUDY OF SEPSIS

AEITOYPIKOTHTA TOY ENAOIMENOYZ
BIOAOIIKOY QPOAOI'IOY 2TH 2HWH:
MEAETH CLOCK

Mapia KaAoypidn
Ymmowneia AidakTwp

A’TlaBoAoyikn KAiviky TN
«ATTIKONX»

EmBAETWYV

Kabnyntn¢ Kog E. MNauapéAAog
2Uvepyarng

Kabnyntpia M. Fémrra




Kinases/phosphatases
CKilg, §, CK2, PP2A

/”«Your genes might make you
""""""""" - whoyou are, butthanksto

| the work of today’s Nobel |
~ prize winners (and tomorrow’s
( biohackers), they might not |

Protome always dictate the rhythms of
e 1 your daily life.» —
\P . , ( | \V "
....... - 7
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Molteni M, WIRED 2017;Science
Kusanagi H, et.al, Neurosc Resear 2008; 61:136-142




