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Introduction

Sickle Cell Disease (SCD) results from inheritance of a mutant B-globin allele (Glu6>Val), either as 2 copies or with an
allele specifying deficient or defective B-globin, yielding rigid, adhesive, lysis-prone erythrocytes. These properties
account for the clinical manifestations of SCD, including chronic hemolytic anemia and episodic vaso-occlusion,
affecting many organs (1).

Patients with Sickle Cell Disease (SCD) have variable phenotypes, with different severity of pain and other symptomes,
including lung injury, stroke, leg ulcers, renal injury with proteinuria, osteonecrosis, and systemic and pulmonary
hypertension. These phenotypes result from erythrocyte injury caused by HbS and its deoxygenation-induced
polymerization. Recently, two distinct sub-phenotypes have been defined: Patients with the Viscosity-Vaso-Occlusion
sub-phenotype (VVO) suffer mainly from vaso-occlusive pain crises with a relatively high hemoglobin concentration
and Patients classified as the Hemolysis-Endothelial Dysfunction sub-phenotype (HED) suffer from stroke and
pulmonary hypertension with an elevated concentration of LDH (2).
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In this context, we aimed to explore the correlation of key biomarkers with the two sub-phenotypes of the disease,
namely: Placental growth factor (PIGF) is a member of the vascular endothelial growth factor superfamily, which plays
an important role in both inflammation and neo-angiogenesis. Recently it has been reported that markers of iron
overload are associated with high plasma level of PIGF and early mortality (3-5).

Furthermore, in SCD patients, hemolysis can lead to a prothrombotic state by increasing the activity of von Willebrand
factor (VWF), a multimeric plasma glycoprotein secreted by the endothelium (6-7). ADAMTS-13 is a member of the
ADAMTS (A Disintegrin and Metalloprotease with Thrombospondin type 1 repeats) family that cleaves vWF. Recent
observations suggest that SCD patients suffer from an acquired ADAMTS-13 deficiency primarily because Hb
competitively binds and blocks the proteolysis of VWF, leading to the accumulation of ultra-large VWF multimers in
circulation and on endothelium (8).

Growth Differentiation Factor-15 (GDF-15), also known as Macrophage Inhibitory Cytokine 1 (MIC-1) or Non-Steroidal
Anti-Inflammatory Drug-Activated Gene (NAG-1) is a member of the Transforming Growth Factor-beta superfamily.
Expression of the GDF-15 gene in cardiomyocytes, vascular smooth muscle cells, and endothelial cells is strongly
upregulated in response to oxidative stress, inflammation and tissue injury. Increased GDF-15 concentrations have
been associated with an adverse prognosis in patients with acute coronary syndromes and chronic heart failure (9).
Recently, GDF-15 and Twisted Gastrulation Protein (TWSG1) have been proposed to be erythroblast-derived factors,
although not erythroblast specific, that mediate Hepcidin-25 suppression under conditions of increased erythropoietic
activity. In particular, high levels of serum GDF-15 associate with ineffective erythropoiesis and may reflect a certain
type of bone marrow stress or erythroblast apoptosis (10).

Patients and Methods

Ninety adult Caucasian patients with HbS/Bthal were included in the study, while 20 apparently healthy individuals, of
similar age and gender, served as controls. Patients with HbS/Bthal were divided in two groups according to their LDH
levels: High-LDH (LDH>270U/L) (HED-phenotype) group (42 patients) and the Normal-LDH (LDH<270U/L) (VVO-
phenotype) group (48 patients).

Along with hematologic and blood chemistry parameters determination, measurements of circulating levels of: PIGF,
GDF-15, hs-TnT, vVWF: antigen, D-Dimers, hs-CRP, Cystatin C, and ADAMTS-13 were performed in both groups of patients
and controls using RUO and IVD immunoenzymatic techniques.

In details the specific parameters were measured: hs-CRP and Cystatin C by means of turbidimetric assays using the
Roche Cobas 6000 Chemistry Analyzer; PIGF, GDF-15* and hs-TnT were measured by electrochemiluminescence
immunoassays (Roche Cobas e411); vWF: antigen and D-Dimers by means of latex particle—enhanced
immunoturbidimetric assays (ACL Top 3G, Instrumentation Laboratory); ADAMTS-13 antigen by an immunoenzymatic
technique (R&D Systems).

Statistical Analyses

Data are presented as mean * SD, and the level of statistical significance was considered at p<0.05. All the statistical
procedures were performed using the Statgrafics Plus version 5.1 for Windows program (Graphic Software System).
We used the standardized skewness and standardized kurtosis, to determine whether the sample comes from a normal
distribution. Values of these statistics outside the range of -2 to +2 indicate significant departures from normality,
which would tend to invalidate many of the statistical procedures normally applied to this data. These values



integrated automatically from the program, indicating which parameters needed to transform in either log or
reciprocal or square root. These transformations were used then for correlations between parameters.

Results

We found that patients with the HED-phenotype compared to the VVO-phenotype of the disease had lower Hb levels
(p<0.001), higher Reticulocyte Production Index, and higher serum bilirubin (p<0.001 and p=0.004, respectively), while
there were no differences regarding Hb F levels between the two groups. PIGF levels were significantly elevated only
in patients with the HED-phenotype (22.6+7.1pg/mL) compared to the Controls (15.2+2.4pg/mL), (p<0.001) and
patients with the VVO-phenotype (18.2+7.6pg/mL), (p=0.005), (Figure 4). vVWF: antigen concentrations were markedly
elevated in both groups of patients compared to controls (186.4+81.7 and 57.8+73.4 vs. 85.3+22.11U/dL, p<0.001),
with the increase of vWF:antigen levels to be more pronounced in patients with the HED-phenotype (p=0.008), (Figure
5). In contrary, ADAMTS-13 antigen, levels were significantly lower in patients with both sub-phenotypes of SCD,
compared to controls, (p=0.009). Similarly, GDF-15 levels were also markedly elevated in both groups of patients
compared to controls (2,346.2+1,295.6 and 1,693.5+1,398.3 vs. 665.4+221.9pg/mL, p<0.001), with the increase of
GDF-15 levels to be more pronounced in patients with the HED-phenotype (p=0.006), (Figure 6).

Regarding other parameters tested we found significant higher levels of D-Dimers in patients with the HED-phenotype
(p<0.001) compared to patients with the VVO-phenotype, (Figure 7),

While, no differences were found in parameters of inflammation and renal function, (Figure 8).

In patients with HED-phenotype LDH correlated positively with PIGF and GDF-15 levels (r=0.319, p<0.05, and r=0.392,
p=0.024, respectively), while no such correlations were found in patients with the VVO-phenotype.

Discussion

The relative roles of hemolysis and vaso-occlusion in the pathophysiology of SCD, is a subject of some controversy. The
hyperhemolysis paradigm (HHP), through which it is hypothesized that chronic hemolysis in SCD sequentially causes
increased cell-free plasma hemoglobin, nitric oxide biodeficiency, endothelial dysfunction, pulmonary hypertension,
and vascular complications, led to the concept of 2 different subphenotypes of SCD: one characterized by the
constellation of high hemoglobin levels, vaso-occlusive pain crises, acute chest syndrome, and osteonecrosis and the
other by hemolysis, pulmonary hypertension, priapism, leg ulcers, and stroke. The controversy involves both the
concept that there might be a clear divide between these 2 subphenotypes and the extent of the overlap between
them. Furthermore, studies supporting the HHP have mostly been conducted in the United States, and to date, its
appraisal in the context of SCD in Africa has been extremely limited (11-12).

The interplay among genetics, HbS polymerization—dependent hemolysis and sickling, vasoocclusion-dependent
ischemia-reperfusion injury, endothelial dysfunction—dependent vasculopathy, and aseptic inflammation contribute to
the pathophysiology of SCD, which promotes acute and chronic complications of the CNS, heart, lung, kidney;, liver, and
other organs. Basic and clinical studies over past decade have led to the understanding of the cellular, molecular, and
biophysical mechanisms that promote these pathophysiological events and inspired the development of several
prophylactic therapies that are either FDA approved or currently in clinical trials.

Here we demonstrated for the first time in the literature the correlation and involvement of PIGF, vWF: antigen and
GDF-15 proteins in the pathophysiological mechanisms of the Hemolysis-Endothelial Dysfunction sub-phenotype of
SCD in patients with the HbS/Bthal genotype. Although, there is a degree of overlapping between the two sub-
phenotypes of SCD, the differences in the specific biomarkers were significant. Thus, these markers along with the
clinical profile could better identify the two subtypes of SCD patients and drive an innovative approach with the use of
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direct personalized therapies for each specific sub-phenotype by targeting the predominant mechanism in this

multifactorial disorder. However, recent findings showing a potential role for innate immune pathways in promoting

aseptic inflammation in SCD suggest that our current understanding of the SCD pathophysiology is still incomplete, and

future studies should be aimed at harnessing the innate immune pathways to design new therapies for SCD.

Furthermore, recently experimental studies in transgenic mice with SCD demonstrating, that blockade of plasma PIGF

decreases plasma pro-inflammatory biomarker levels; reduces plasma LDH levels and organ congestion; reduces
vascular stasis in the dorsal skinfold chamber model and thus blockade of PIGF could be a potential therapeutic
approach for SCD (13).
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Legends to the Figures
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Figure 1. Comparison of PIGF levels of patients with HbS/Bthal with high and low LDH levels and controls. Boxes
represent the interquartile range; lines inside boxes represent the median value; cross represents mean marker;
whiskers represent the lowest and highest observations, respectively, (p<0.001).
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Figure 2. Comparison of vVWF:antigen levels of patients with HbS/Bthal with high and low LDH levels and controls.
Boxes represent the interquartile range; lines inside boxes represent the median value; cross represents mean
marker; whiskers represent the lowest and highest observations, respectively, (p<0.001).
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Figure 3. Comparison of GDF-15 levels of patients with HbS/Bthal with high and low LDH levels and controls. Boxes
represent the interquartile range; lines inside boxes represent the median value; cross represents mean marker;
whiskers represent the lowest and highest observations, respectively, (p<0.001).
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EIZArQrH

To tehopepn elval VOUKAEOTIPWTEIVIKEG TIEPLOXEG- CUMTAOKA, OL OTtoleg Bpilokovtal ot AKPO TWV EUKAPUWTLKWV
VPOUUIKWY  XpwHoTooWHATwy. (Lange, 2009) Xapaktnpilovtat amod emovalappavopeveg aMAnlouyieg tou
6voukAsotidiou TTAGGG Kol £X0UV WG PACLKO POAO VA ATIOTPETIOUV TNV QVAYVWPLON TWV XPWHOTOCWULIKWY AKPWY
w¢ Teploxég BAABNG tou yovidwwparoc. (Mohammad A. Jafri, 2016) Etol, mpootatelouv TN XPNOLUN YEVETIKA
nmAnpodopia amnod tn ¢Bopad, e€acdalilouv Tov ANPN SUTAACLOOUO TWV XPWHATOCWHATWY Kal SLaTnPoUV TN YEVETIKN
otaBepodtnTa Kat Blwopdtnta tou kuttapou. (O'Sullivan RJ, 2010)

H Bpaxuvon twv teAopepwv amoteAsi pla puatohoyikn dladlkaoia Tou opyaviopoU, KATd TNV omoia YAvetal pia
telopeptkn emavaindn oe kABe KUKAO avilypadng, e€attiag tou mpofAnuatogAnEng tng avilypoadrc. Av To TEAOUEPEG
Sev amokataotabel oe PNKOg He KAMoOLo pUnxaviopd emidlopbwong, n kabe kuttapikn Slalpeon To KATAVOAWVEL.
(Anagha Killedar, 2015) Ta cwpatikd KOTTOpA OTARATOUV TN Slaipeon, OTav Ta TEAOLEPT) TOUC ivol EEQLPETIKA ULKPA,
OTIOTE KOl EMEPYETAL LOVIUN SLAKOTI TOU KUTTAPLKOU KUKAOU Kal Ta KUTTapa ieplopilovtal og Lo KATAoTaon YHPATOG
kot koOiotavral mAéov Blodoyikd avevepya. (Chiodil, 2016)

Ytn Swadikacia g $pOopdc Twv TeEAopepwy, Spa avooTOATIKA N TeEAOUEPACN, N omoio emiteAel TNV ev(UUOTIKNA
OITOKATAOTOON TWV AKPWY TWV XPWHATOCWUATWY, KAl OTOTPEMEL TNV OTWAELA TWV YEVETIKA KWOLKOTOLNUEVWY
mAnpodoplwv Katd tn Stdpkela tng itwong. H Baoikr Aettoupyla Tng TEAOUEPAONG, £lval va KATAAUEL TNV EMEKTAON
Tou Ttelopeplkol DNA OTOUG EUKAPUWTIKOUG opyoviopoug, mpocoBétovtag esmavalngelc DNA ota dakpa Ttwv
XPWHOTOOWHUATWY. 2Ta GUGLOAOYIKA KUTTOPQ, N AMoUoLa TEAOUEPACNG EXEL WG ATIOTEAECHA TN ELWON TOU PAKOUG
TOU TEAOUEPOUC, TNV KUTTAPLKI YHPAVON KL GUVETIWG TN SLAKOTIA Tou KuTtaplkoU kUkAou. (DePinho, 2010)

Fevikd, n $Bopd Twv TEAOUEPWV UIMOPEL va 08NYNOEL O CUYKEKPLUEVEG KUTTAPIKEG AAAQYEG, OL oTtoieg gv euvoolv
TNV Mpooapuoyr, ELNodilouv tn Slaipeon TwV KUTTAPWY KoL TNV AVATIANpWON TWV LOTWV, 06NyoUV 0 XPWULATOCWLLKN
00TABslar AOYyWw avaKATATAEEWY TOU YOVISLWUATOG Kal TIPOKOAOUV, Ot TIOAAEG TIEPUTTWOELS, KOPKLVOYEVEDH.
(Maciejowski J, 2017) (Mohammad A. Jafri, 2016)

Ta KOPKLVLKA KUTTAPA OXETITOVTAL E TO MUAKOG TWV TEAOMEPWY HE SUO TPOTOUG: N EVEPYOTOLNGN TEAOUEPACNC Kall
VEVIKOTEPA N UTEPEKPPAOT) TNG, CUMPBAMAEL OTn SLOTAPNON TWV TEAOUEPWV TMAVW OMO €va UNKOG, ETOUEVWG
TIPAKAUTITETOL N KUTTOPLKA YAPOVON KoL TO  KOPKLWIKA KUTTOpa abavatomololvtal. Amo tnv GAAn, n amwAsla
EVEPYOTNTAG TNG TEAOUEPAONG TPOKAAEL TNV TaxUTEPN Bpdxuvon Twv TeAopEPwWY. Ta SUCAELTOUPYIKA QUTA TEAOUEPN,
TIPOKOAOUV N PUOLOAOYIKI] OUYKOAANGON TwV AKPwY OSLAdOPETIKWY XPWUOTOOWHUATWY, HE OTNOTEAECUO VA
SnuLoupyeital XpWHATOOWHULKN aoTtdBela, pio Baoikr attia Kopkivoyéveonc. (Anagha Killedar, 2015) (Maciejowski J,
2017)



210 oUUTTAOKO TNG TEAOUEPACNC, aviKeL N mpwTteivn TERT (Telomerase Reverse Transcriptase) mou NMpayHOTONOLEL TNV
ETIEKTOON TWV TEAOUEPWV Kot N uTtopovada TERC (Telomerase RNA Component), Tnv omoia XpnoLUOTOLEL N TPWTN WG
untpa. (Maciejowski J, 2017) H tautoxpovn ékdpaocn twv TERT kat TERC g¢aodaAilel TNV KATAAUTIKA SpAOTLKOTNTA
¢ tehopepaong. (Maciejowski J, 2017) MoAupopdlopol Twv SUo autwv yovidiwv Tou GUUMAOKOU TN TEAOUEPAONG,
oxetilovtal pe to pubuod pelwaong Tou PeyEBoUG TwV TEAOUEPWVY KAl EVOEXOUEVWG UE TNV NALKIA epudaviong Kapkivou.
IKOTIOC TNG €pyaociag eival n PEANETN OCUCXETLONG TWV AETOUPYLKWY TTOAUMOpdLopwyY TERC rs10936599C>T, TERT
rs2736100T>G kat rs2735940C>T pe tnv nAkia epdaviong KOPKivou TOU TIVEULOVA KAL JE TO KALVLKA XOLPOKTN PLOTIKA
Twv acBevwv.

MEOGOAOI

TN MeAETN oupmep\ndOnkav 56 acBeveic (80,4% avtpeg) e Kopkivo Tou mvelpova (9 PLKPOKUTTAPLKOU, 47 un-
MLKPOKUTTOPLKOU TUMOU), HEong nAlkiog 65,9 €t (+9,9) mou AauBdvouv ouykekpuuévn Bepameio Kot
napakohouBouvtal otnv OykoAoyikny KAwikr tou Mavemiotnuiakol levikol Noocokopeiou AAe€avdpoumoAng. 2to
OUVOAO TWV OCUUMETEXOVIWY, amopovwOnke yevwpikd DNA amd mepipepkd aipa. OL moAuvpopdiopot TERC
rs10936599C>T, TERT rs2736100T>G kat TERT rs2735940C>T avoAuBnkav pe t pnéBobdo PCR-RFLP, pe xprion twv
TLEPLOPLOTIKWYV evdovoukheacwv MIuCl, Sfcl kot Hapll, avtiotolya.

AMNOTEAEZMATA
H ouyvotnta epdaviong twv aAAnlopopdwv TERC rs10936599T, TERT rs2736100G kat rs2735940T avépyetal o€ 8,9%,
56,3% kat 39,3%, avtiotolya. (Mivakog 1)

Fovétumnot N (%) 95% C.I. AANnAGpopda N (%) 95% C.I. x?
cc 47(83,9)  72,791,7 C 102(91,1)  84,7-95,3
TERC
cT 8 (14,3) 6,9-25,2 T 10 (8,9) 4,7-153 0,827 0,363
rs10936599
T 1(1,8) 0,2-0,8
T 10 (17,9) 9,6-29,4 T 49 (43,7)  34,853,0
TERT TG 29(51,8)  38,9-64,5 G 63(56,3)  47,0-65,2
rs2736100 0152 0,696
GG 17(30,3)  19,5-43,2
T 22(39,3)  27,3-52,4 T 68(60,7)  51,5-69,4
TERT
EPAERREY TC 24(42,9)  30,5-55,9 C 44(39,3)  30,6-48,5
0,578 0,447
cc 10 (17,8) 9,6-29,4

Mivakag 1 - Zuxvotnteg yovotunwy Kat aAAnAoudpewv twv noAvpuopiouwv TERC rs10936599 C>T, TERT rs2736100 T>G kot TERT
rs2735940 T>C o€ aoJeVeic Ue Kapkivo Tou mveuova
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O nmoAupopdplopdg TERC rs10936599C>T oxetiotnke Ye TNV nAkia epdaviong tng vooou. OL popeic Ttou aAAnlopdpdou
rs10936599T eudavicav kapkivo Tou TVEUOVA O€ VEAPOTEPN NALKLO CUYKPLTIKA LLE TOUG 0.oBeveig mou Sev pépouv To
oAANAGUopdo auTo [péon nAkia 57,5 €tn (£11,2) évavtL 67,5 £€tn (19,7), (B=-9,436, p=0.011, 95%CI -16.577, -2.295)].
H nmapoucia tou aAAnAopopdou rs10936599T efnyel mooootd 11,7% tng molkihopopdiag otnv nAtkia epdaviong
Kapkivou Tou mveupova. (Mivakag 2)

Fovoturmot

HAwia epdavic
M.Cb 1 P-value 95% C.I.
TERC rs10936599 Kapkivou
cc 47 66,94 (9,642)
-9,436 0,011 2,295-16,577
cT 8  57,50(6,719)

Mivakag 2 - SUGYETLON yovOoTUTTWVY ToU MoAUop@LopuoU TERC rs10936599 C>T ue tnv nAkia eU@aviong Kapkivou Tou mveuuova

ErutAéov, BpEBnkov ONUAVTIKEG CUCXETIOELC QVAUECA GTOUC TIOAUHOPGLOUOUC Kal TNV gpdavion avermbuuntwv
EVEPYELWV. JUYKEKPLUEVA, N ouxvoTnTa Twv yovotumwyv TERC rs10936599 CT kal TT ftav auénuévn otoug acbeveig
TIou gpdavicav aAAepyleg petd to mpwto (p=0,029) kat to deltepo (p=0,047) BepameuTikd oXNUA, KABWC KOl OTOUG
ooBeveig o gpdavicav katofoln i Lakn (p=0,041). Itouc 0.oOeVEei e TTVEUIOVIKEG TAPEVEPYELEG, OL yOVOTUTIOL TERT
rs2736100 TG kot GG eiyav xapnAotepn cuxvotnta gpdaviong (p=0,021), evw n cuyvotnta Twv yovotumwv TERT
rs2735940 TC kat CC ntav auénuévn (p=0,032). AepLaTOAOYIKEG TIOPEVEPYELEC TTAPATNPHBONKAV LOVO KATA T Xoprnynon
Tou deutepou Beparmeutikol oxnuartog (p=0,006). (Nivakag 3)

Eidog mapevepyeLwv Napevépyeleg ava yovotumo (vat/ P-value

oxv)

CT (67%/11,3%)

AN\epyieg 1°¥ oxnuatog 0,029
TT (0/1,9%)
TERC CT (100%/12,7%)
AM\epyleg 2°° oxAUATOG 0,047
rs10936599 TT (0/1,9%)

CT (27,3%/11,2%)
KataBoAn/Taln 2°° oxUatog 0,041
TT (9,1%/0)

TERT TG (47,7%/53,6%)
AVOTVEUCTIKEG TTAPEVEPYELECG 1°Y oY UATOG 0,021

rs2736100 GG (13,3%/36,6%)

TERT TC (33,3%/46,3%)
AVOTTVEUOTLKEC TTAPEVEPYELEC 1°° OXNUATOG 0,032

rs2735940 CC (40,1%/9,8%)

MNivakag 3 - Suoxetion yovotunwv TERC rs10936599 C>T, TERT rs2736100 T>G kat TERT rs2735940 T>C ue tnv
EUQAVLION TTOPEVEPYELWV
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Télog, otnv opdda acBevwv mou HeAETNONKE, TOo 2,6% €AABE UTIOOTNPLKTIKA aywyr ME avTUPUXWOLKA 1
OVTIKOTOOALTTTLKA GAPLLOKAL.

2YZHTHZH

Ot aoBéveleg mou oxetilovtal e TO HAKOC TWV TEAOUEPWV £XOUV SLADOPETIKEG EKPAVOELS TTOU OXeTI{OVTOL AUECO HE
NV NAKia Twv atopwv. H tehopepaon pumopel va Steyeipel tnv e€€AIEN Tou Oykou, e€aodpaiilovtag tn dLoTHpnon Twv
TEAOUEPWYV KATW OO VA KPLTIKA ULKPO KOG, LE OMOTEAECHA €LTE TNV TIPOWPN KUTTAPLKN ypavon f Thv anontwon.
H é\\ewdn tedopepdonc, Umopel va cuvelodEpel ota apyLkd otadla TNG OVATTUENG TOU Kapkivou. Uudwva e T
QIMOTEAECATA TIOU TIPOKUTITOUV aTtd TNV mapouaoa PeAETN, ot dopeig Tou aAAnAopopdou TERC rs10936599T mibBavov
£€xouv BpaxUtepa TeAOUEPN O VEAPOTEPEC NALKIEG, yeyovog Tou obnyel oe mpowpn SLaKkomr Tou KUTTAPLKOU
TOAAQTAQCLACUOU KOL XPWHOTOCWHLKN a0TABELO. AUTO €XEL WG AMOTEAECHA TNV EUPAVION KAPKIVOU TOU TIVEULOVA OE
ULKPOTEPN NALKLA, KOL CUYKEKPLUEVO Hia SEKAETIA VWPLTEPA, OTIWG TIPOKUTITEL OTTO TA ATIOTEAECLOTA TNG CUYKEKPLUEVNG
£€peuvag. NapdAAnAa, N XPWUOTOOWHLKY aoTdBela otoug dopeic Twv aAAnlopopdwv daivetal va oxetiletal Ye TV
ekbNAwaon SLOPOPETIKWY TTAPEVEPYELWY KAl 0 SLADOPETIKEG TUXVOTNTEG, AVAUECSO OTOUC acBeveic. EmumAéov, o
Kapkivog eival pla aoBévela aueoca cuvudacpévn Pe tnv ekdnAwon peilovog KatabAuTTikig dlatapaxng Kat AAAwvV
Puxlatplkwy voowv. Av Kal €va HEYAAO TOCOOTO TWV KOPKWVOTOBwvV AAUPAVEL UTOOTNPLKTIKA Oywyn UE
OVTIKOTOOALTTLKA Kol avtipuxwotkd dpdappaka, evdladépov amoteAel To yeyovog OtL HOALS 2,6% TwV aoBevwv TG
napoloag HEAETNG PploKETAL UTIO aywyr HE KAToLlo PuxLlatpLko ¢papuoko. Oa pnopolas, wotooo, va AndBel umoyn
TO YEYOVOG OTL OTNV KAWVLKA TIpAEn Sev elval mavta eUKoAa avixveUoLUEC ol PUXIKES SlatapayEg, e€attiag tng SuokoAiag
TIOU UTIAPXEL OTN SLAKPLON UETAEY LOTPLKWV KAl PUXLATPLKWY CUUTTWHATWY. (Ostuzzi G, 2015)
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ANAMTY=ZH NOAY-NMAPATONTIKQN TAZINOMHTQN MPOINQZzHZ KAI NMPOBAEWHZ ZTON KAPKINO TOY MAZTOY
MEZQ THZ ANAAYZHZ TOY EAEYOEPOY KYKAOMOPOYN DNA.

20 Bpapeio NMpodopikng Avakoivwong oto 160 MaveAARvio Zuveédplo KAwikng Xnueiog

Mapia MavayomoUAoul, Makpiva KapayAavnl, lwavva MmoAkoupavidou2, Bacihelo¢ Baowhakakng3, Eiprivn
Mruliwtad, Tplavtadurdia Koukaknd, Eudyyelog Kapapttpoloncd, Euvayyehia Néva5s, lwavvng Toauapdivog3,
lrewpylog KoAlogl, Eun Alavidou6, Ztuliavog KakoAupncd, Awkatepivn Xatlakn7

1 EPTAZTHPIO ®APMAKOAOTIAZ, IATPIKH 2XOAH, AHMOKPITEIO MANETTIZXTHMIO OPAKHZ, AAEZANAPOYIOAH, EANAAA,

2 EPTAXTHPIO ®APMAKOAOTIAS, IATPIKH XXOAH, AHMOKPITEIO MANETIISTHMIO OPAKHZ2, AANEZANAPOYIMOAH, EAAAAA &
OrKOAOTIKH KAINIKH, MANETTIZETHMIAKO FENIKO NOZOKOMEIO ANEZANAPOYTOAHZ, ANAEZANAPOYIOAH, EANAAA.

3 TMHMA EMIXTHMHZ TQN YTIOAOTIZTQN, MANEMIZTHMIO KPHTHZ, BOYTEZ, KPHTH, EAAAAA & GNOSIS DATA ANALYSIS, BOYTES,
KPHTH, EANAAA

4 OTKOAOTIKH KAINIKH, IMTANETIZTHMIAKO TENIKO NOSOKOMEIO AAEZANAPOYTIOAHZ, AAEZANAPOYTIONH, EANAAA.

5 EPrAZTHPIO YTIEINHZ KAl TIPOZTAZIAZ TOY [EPIBAAAONTOZ, IATPIKH 2XOAH, AHMOKPITEIO TANETMIZTHMIO OPAKHZ,
ANEZANAPOYTIOANH, EANAADA.

6 ANALYSIS OF CIRCULATING TUMOR CELLS, EPTASTHPIO ANAAYTIKHE XHMEIAZ, TMHMA XHMEIAZ, NMTANETTIIZTHMIO AOGHNQN,
AOHNA, EANAAA

7 EPTAZTHPIO ®APMAKOAOIIAZ, IATPIKH 3XOAH, AHMOKPITEIO MANETIZTHMIO OPAKHZ, AAEZANAPOYIMOAH, EANAAA &
IAPYMA EPEYNAX KAl TEXNOAOTIAZ EANAAAZ, BOYTEZ, KPHTH, EANAAA

NepiAnn

Ikomoc: To eAelBepo kKuTTAPWY KUKAOPopoUv DNA (ccfDNA) oto mAdopa acBevwy e Kapkivo amoteAel pia eAdylota
eNMepPaATIKA TTNYN TMOAUTILWY KALWVIKWY TIANPOdOPLWY. ZKOTOG TNG CUYKEKPLUEVNG epyaciag Atav n afloAdynon tng
T(POYVWOTIKAG Kot TPoBAemTIKAG afiog Tou ccfDNA oTovV KapKivo Tou Haotol e TNV avaAucon TIOANQIAWY TTapAUETPWY

KOLL N AVATTTUEN TTOAU-TIAPAYOVTIKWY TAEVOLNTWY TIPOYyVWong Kot mpoBAsPng avtanodkplong otn Bepaneia.

YAkO-MéEBoboL: 2tn peAétn ouumnep\ndOnkav 35 uyleig 60teg, 150, 16 kat 35 aobeveig oe Slddopa otddla vooou, oL
ormolol &eklvouoav CUUMANPWOTLKY, TIPO-EYXELPNTLKY KAL TPWTNG YPOAUMNG Bepameia avtiotolya otnv OyKOAOYIKN
KAk Tou M.I.N.E. Apxika mpaypatonowfnke aneuvBeiag moootikomnoinon tou ccfDNA oto mAdopa acBevwv kal
UYELWV PECW MLOG GAOUOPOUETPLKNG LeBOSOU. AkoAoUBNoe anopdvwaon tou ccfDNA kal LETpnon Tou peyeboug Twv
BpaUCUATWY TOU WE TPLXOELSN nAekTpodopnon. Emetta mpayuatonol)nke avaluon tng DNA peBuliwong 5 yovidiwy
(MSH2, KLK10, SOX17, WNT5A, GATA3) pe quantitative methylation specific PCR (QMSP). TéAog, mpaypotomnolnenke
OTATLOTIKI AVOAUCH TWV OMOTEAECUATWY e Ta KALWVIKA Kal follow-up edopéva. To JAD Bio toolkit xpnowuonowOnke

Yl TNV avAdEeLEn MOAU-TIOPOYOVTIKWY TALVOUNTWY LLE TIPOYVWOTLKA Kol TtpoBAemTikA afia

AmnoteAéopara: H ouykévipwaon tou ccfDNA Tav oTOTIOTIKWE oNUAvTKA uPnAdtepn oToug aoBeveic o oXEon LE TOUC
vyleic (p<0.001), evw cuoxetiotnke pe peyaAltepn ocuxvotnta Bavatou, e UKpOTEPO eAelBepo Slaotnua mpoddou

vooou (PFS) kal amoucio avtandkplong otn Oeparneio 0To PETAOTATIKO Kapkivo. OAa ta yovibSia mou s€etdotnkay
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EKTOC amo 1o GATA3 gudavicav uPnAotepa mocootd DNA pebBuliwong otoug acBeveic oe oxéon HE TOug UYLELG. H
pebuAiwon twv WNT5A, SOX17 kot KLK10 OUOYXETIOTNKE LE TN TOPOUGCLA TEPLOCOTEPWY OPVNTIKWY KALVIKWY
XQPOKTNPLOTIKWY N KL HE KOKN Tipdyvwon. H moAU-mapayovtiky avaluon ovéSelfe €va YpAUUIKO UOVTEAO e
g€alpeTikn SLAKPLTIKN LKAvOTNTA yla Thv mpoBAen avtanokplong otn papuakobepaneia (AUC 0.803, 95% confidence
interval [0.606, 1.000]) otou¢ PeTaoTaTikOUCG aoBevels. Tpelg MOAU-TIAPAYOVTLKEG UTIOYPAPEG aKOUA avamTuxBnkay

ME e€QLPETIKN amodoaon yla T Xprnon Toug atn dldyvwon, Thv PoPAePn Kot mpoyvwon.

Juunepaocpota: To ccfDNA amotelel éva Loxupo epyaleio mpdyvwonc kot mpoPAsdng, Wdlaitepa oToV HETOOTATIKO
KOopKivo Tou paotou. Mepattépw KAWIKN afloAdynon Twv TOAU-TIAPAYOVTIKWY TOEWVOUNTWY TTou avamntuxonkayv, Ba

Uropoloe va Toug avadeifel wg xprnoua epyadeia otnv KAWVIKA TPAgn.
Elcaywyn

O kopkivog tou paoctol amoteAel tnv o cuyxva Slayvwobelioa kakonBela otlg yuvaikeg maykoopiwg (Ferlay,
Soerjomataram et al. 2015). Evw, n emPBiwon Kat n BepameuTIK AVTLLETWTLON €apTWVTAL OO TO HEYeBOC TOu OyKou,
™ 81N6non twv Aspdpadévwy, TNV £KPPacn TwV OPUOVLKWY UTIOSOXEWV Kal TNV Umopén HeETaoTacswv. Opwg, o
KOPKLVOG TOU HaoToU OmoTeAEL Yo ETEPOYEVH VOO0, KATA TNV OTola CUXVA aVATTTUOCETAL LETAOTAON KOL OVOXA OTN
dapuakoBepancia. Mpoc to mMapov n €€EAEN TNG VOOOU TAPAKOAOUOEiTAL HECW QTEKOVIOTIKWY PEBOSWV Kal
enimovwy BoPuwv. Mpoéodata, n ewoaywyn tne «uypng Boyiag», n omola amoteAel po eAdyota emeppatikn
npooéyylon amouovwong ccfDNA, CTCS (kukAodopoUvta KOPKLVIKA KUTTApa), EEWoWUATWY K. Ba pmopouos va
amoTeA£0EL TINYN KALVIKA XpHoLUwyv TTAnpodoplwy otnv e€atoptkeuuévn Latpikn (Pantel and Alix-Panabieres 2013, Alix-
Panabieres and Pantel 2016). Av kat urtapyouv tapadsiypoto FDA-gykekpLUEVWY KUKAOdopouvTtwy Blodeiktwy (Lamb
and Dhillon 2017), ot mAewoyndia autwv, Pploketal akopo oe gpeuvnTikd otddlo. Mikpég moootnteg ccfDNA
OVIXVEUOVTOL OTO Qipa VYELWV OTOUWY EVW N TIOCOTNTA Tou eival augnuévn otov kapkivo(Schwarzenbach, Hoon et
al. 2011, Elshimali, Khaddour et al. 2013). Oswpeital OtL aneAsuBepwveTal and Tov OYKO KAl QVTLTPOCWIEVEL TO
VEVETLKO KoL €TLYEVETIKO TipodiA tou (Lu and Liang 2016). ApKeTEC HUEAETEG £XOUV TipayUaTomnoLlnOel pe okomd tnv
ovelpPECN ETLYEVETIKWY TPOTIOTIOLNOEWY OXETLWOUEVWY e Tov Kapkivo oto ccfDNA. Etol wote va avamntuyxbouv
Blodeikteg £ykalpng Slayvwong, akplBrg mpoyvwong Kol Suvaplkng mapakoAolBnong tng dappakobeparneiag
(Balgkouranidou, Chimonidou et al. 2016, Matthaios, Balgkouranidou et al. 2016, Mastoraki, Strati et al. 2018).
ErumAéov n PEAETN TNG KATAVOWNG KOl TOu peyEBoug Twv Bpavoudtwyv tou ccfDNA Ba pmopolos va mpoodEépetl
XpNolueg mAnpodopieg 6mwe n mpoghevon tou ccfDNA Kal o pnxaviopog aneheuBépwaong tou (Jiang, Chan et al. 2015)
(Mouliere and Rosenfeld 2015). Akopn, €xel anodelyBel 6tLto ccfDNA eival auénuévo otoug aoBeveig e Kapkivo Tou
pootol og oxéon HE Toug LYLElG (Leon, Shapiro et al. 1977), evw n peBUAiwon OyKOKOTAOTAATIKWY yoviSiwv Tou
evtomnilovtal otov OYKo, aViYVeUOVTaL o€ PeydAo Babuo kal oto avtiototyo ccfDNA(Chimonidou, Strati et al. 2013)
(14).

O 01OX0C TNC SIKNG Hag LEAETNC NTAV va OUUBAAOUE 0TV AVIXVELON TPOTOTOLNCEWV 0T0 ccfDNA aoBevwV e TPWLUO
KoL TipoXWpPNUEVOU otadiou KapKivo Tou paotol Kol va eKPOLlEUCOUHE TIANPodopieg He KAWIKN afia. Mo auto to
OKOTIO 0g OPASEG ACOEVWV KOl UYLWV LEAETAOCAUE TNV KATAVOT Twv Bpavoudtwy kot ta emntineda tou ccfDNA, kabwc
Kol to Tpodil peBuliwong mévte yovibiwv oxXeT{OPEVWY E TO KapKivo Tou pactoU ta omoia emhéxOnkav Bdon
nponyoUuuevwy pehetwv (Jonsson, Dejmek et al. 2002, Yousef, Yacoub et al. 2004, Chimonidou, Strati et al. 2013,
McCleskey, Penedo et al. 2015, Kappil, Liao et al. 2016). To mdveA twv yovidiwv peAétng amoteAeito amd ta £€AC
yovidia: Wnt Family Member 5A (WNT5A), Spy-box 17 (SOX17), GATA Binding Protein 3 (GATA3), MutS protein
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homolog 2 (MSH2) and kallikrein 10 (KLK10). Ta amoteAéopota tng HUEAETNG OovaAuOnkov UECW OCUUPATIKAG
OTATLOTIKAG avaAuonc. EmutAéov, mMpoypOTOMOINONKE TOAU-TIOPAYOVTIKN) avAAUCK, OTIOU XPNOLUOTOLNOnKE £va
KOULVOTOHO, TANPWC QUTOUATOTIOLNUEVO EPYAAELD UNXAVIKNG EKLABNONG yLla TV apaywyn ToEVOUNTWY TPOYVWONG

kot mpoPBAsdng (JAD Bio software, Gnosis Data Analysis).
MéBobot
Mo tn Ste€aywyn TG LEAETNG Mpaypatomnol)nkav oL mapakatw Sladkaoiec:

1. ALaXWPLOUOG TWV OHAdwyY avaAoya e To oTadLo TG VOoOoU Kal T Bepamela Kal anopovwon MAACLATOS TPV
v évapén tng Bepamneiag and: A) 150 yuvaikeg 6mou unoBAnBnkav npocdhata os adaipeon npwrtonaboug dykou,
TPV TNV €vapén Tng CUUMANPWHATIKAG Bepareiag, B) 34 yuvalikeg Le LETAOTATIKA VOOO TIPLV TNV EVapEn TNG IPWTNG
YpouunG Bepameiag kal M) 16 yuvailkeg mpLv TV Evapen Tng mpo-eyXeLpLTikng Bepaneiag. EmumA£ov mpaypoatonol)onke

AN n mAdopatog and 35 vylelg yuvaikeg.

2. Métpnon twv emumédwy tou pn podedopévou ccfDNA, aneuBeiag oto mMAAoua HEoW HioG GAOUOPOUETPLKAG
pneBodou uPnAng evatcBnoiag (10 pg/ul to 100 ng/pl).

3. Amopovwon kot Tolotikr] availuon tou ccfDNA. H amopdvwon mpayUatomnol)fnke HECw EVOC EUMOPLKA

SlaBéopovu kit evw n ootk aglohoynon péow PCR mpaypatikou xpovou (Real-Time) yia to yoviSio GAPDH.

4, H avaluon tn¢ Katavopng Kal Tou WeyéBoug twv OBpauopdtwyv, Tou omouovwuévou ccfDNA
TipayaTonoLOnKe Ye TpLXoeLdn nAektpodopnon.

5. Xnuikn Tpomornoinon pe 6€vo Belwdeg vatplo Tou amopovwpévou ccfDNA pe éva epmopika dtabéaotpo kit yia
v avdluon thg DNA pebuliwong. Katd tn dadikaoia autr, 6Aeg ol pn peBUALWHEVEG ald OXL Ol LEBUALWUEVEC

KUTOGIVEG ETATPEMOVTAL OE OUPAKIAEG.

6. Moootikn €8N ya tn pebBuliwon PCR mpaypatikol xpovou (gMSP), yla tTnv avaluon Tng KOTAoTaong
peBUAlwoNg Twv umoKvNTWV Twv Yovidiwv WNT5A, GATA3, MSH2, SOX10 kat tou géwviou 3 tou KLK10. EmumAéov
ovantuxOnke pla aveéaptntn tng peBuliwong gMSP yia to yovisio tng aktivng (ACTB) .

7. MOoVO-TIaPAYOVTIKH] KOL TIOAU-TIOPOYOVTLKI] OVAAUGCH OTOTEASOUATWY, MECW OCUMUPATIKAC OTATLOTIKAG

avaAuong Kat tou epyaieiou JAD Bio.
AnoteAéopata

H ouykévtpwon tou ccfDNA oto MAACUO ATOV OTATIOTIKWG CNUOVTIKA UPnAdTeEPN oTtoug acBeveic os oxéon e TOUG
vyleic. EmumA£ov n ouykévipwon tou ccfDNA Sgv cuUOXETIOTNKE e TA KALVIKOTIOOOAOYIKA XOPOKTNPLOTLKA 1) TNV NALKiaL.
Evw, n uPnAn cuykévtpwaon tou ccfDNA CUGXETIOTNKE OTATIOTIKWG ONUAVTIKA pe BpaxUtepn emiBiwaon Kal amouoio

avtanokplong otn pappakobeparneia otnv opada Twv 0cOeVwWY e PLETACTATIKN VOTO.

H avaAuon twv Bpavopdtwy Tou anopovwuévou ccfDNA £6¢elge tpeig pnxaviopoUg aneAeuBépwaong oe OAEG TIG
opadeg aoBevwy Kal OTOUC UYLELG: amomntwon (tunpata 166bp kat moAAamAdola autol), evepyr ameheuBEépwon
(tuApota 2000bp) kat vékpwon (Tuipata mavw and 10000bp). OL acBeveic mpoxwpnuévou otadiou epudavicav Kal

Opavopata pkpotepa amd 166bp.

16



H avdAuon peBuliwong twv yovidiwv £€6e1€e OTL OAa Ta peAeTwWEVA Yovidla ekTOC Tou GATA3 gudAavicay OTOTIOTIKWE
onuavtika vPnAotepa mocootd peBuAiwong oto ccfDNA twv acBevwv o oxéon Pe Toug LYLElG. Me cupBatikn
OTATLOTIKN avAAuon TPoekUPaV ONUAVTLKEC CUOXETIOELS TNG HeEBUAlwoNG Twv yoviSiwv Pe Tta KAvikormaBoAoyka

XOPAKTNPLOTIKA Kal TV emipiwon.

H moAu-ntapayovtiki avaluon pe to epyaielo JAD bio avédelée 4 tafvountéc. O mpwtog adopolios Evayv TOELVOUNTH
TPOPAeYNC LUE TECCEPQ XAPAKTNPLOTIKA, EVW avamtuxdnke éva 6£vépo anddaong (decision tree), To onoio pnopoloe
LKOVOTTOLNTLKA Vo Slowploel Toug aoBeveic mou Ba epdavicouv mpdodo vOooU N UEPLKN aVIATIOKPLON | oTabepn
vOOO OTO MPWTO KAWLIKO €Aeyxo. O SeUtepog taflvountnc mPoPAsdng amoteAsito amo €va XAPOaKTNPELOTIKO Kol
adopoloe pLa AoyLoTIKN TTaAlvdpounon yla To SLaxwpeLopd TwV aoBEVWY UE PLETOOTATIKI) VOOO O acBeveig mou
avtamnokpivovtatl f} dev avramnokpivovral otn Bepamneia. O Tpitog TALVOUNTAG MPOYVWONG ATOTEAELTO amd TEooepal
XQPOKTNPLOTIKA Kal aipopoloE o avaluon enBiwong Twv aoBevwy e HETAOTATLKA VOOO oL omoiol Slaywplothkay
ot Tpla enineda BvnolpudTNTAG AVAAOYQ HE TA TIELPOUATIKA Kal KAWIKA Sedopéva. O teheutaliog taélvountng Le 6
XQPOKTNPLOTIKA adopoUsE TO SLAXWPLOUO TWV KAPKLVOTABWY oo TOUG UVLELG, Omou MpoEKue €va LLOVTEAO

AoyLlotikng maAvépounong pe e€atpetiko AUC (area under the curve).
Kupla cupnepdopata

H peAétn pag amoteAel TNV MPWTN €pyAcio 0TOV KAPKivo TOU Laotou n omoia e€etalel Ta mMelpapatika dedouéva o
oUVOUOOUO HE TA KALVIKA XOPOAKTNPLOTIKA Twv acBevwv yla th Snuoupyla TOAU-TIOPOYOVTIKWY TOELVOUNTWV.
EmtutAéov oTn CUYKEKPLUEVN LEAETN avaAuBOnke yia Tpwtn ¢popd n peBUAiwon TwV UTOKVNTWV TwV yoviSiwv WNT5A,
GATA3 kat MSH2 kat tou g€wviou 3 tou KLK10 oto ccfDNA oto Kapkivo TOU HOOTOU HE OTOTIOTIKWG CNUAVILKA

gupnuata.

To anoteAéopata pag evioxvouv mepetaipw tnv afio tou ccfDNA wg KAWLIKA xprioluou Blodeiktn doov adopd Tig
S10.poPOTIOLNTELG TNG GUYKEVTPWONG TOU, TNV KATAVOUN TwV BpauopUATtwy Tou Kot Tou Tipodih pebBuAiwong Tou otoug
0.00eVElg e KAPKIVO TOU HAOTOU Og OXECN E TOUC UYLEIC. JUYKEKPLUEVQ, oTn PeAETn pag avadeilkvietal to ccfDNA wg
€VOLG LOYUPOC TPOYVWOTLKOG KAl TIPOPBAEMTIKOG TAELVOLNTAG OTO LETAOTATIKO KOPK(VO TOU Haotou. Enetta and KAWLIKA
afloAoynon, 6AoL oL TafvouNTEG Tou dnpoupyndnkav Baotopévol oto ccfDNA, Ba pmopoucav va cupBdiouv otny
TPOYVWGON Kal TPOBAEP, AVTATIOKPLVOEVOL OTNV OVAYKN YL aveUpean eAdyLota emepPBatikwy LeBodwv oto dpouo

™G £EATOULKEUEVNG LOTPLKAG.
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PSA, fPSA, [-2] proPSA kat Prostate Health Index (phi) otnv aviyvevon acOevwv pe Kopkivo Tou
npoaoTATn
20 Bpapeio Avaptnpévng Avakoivwong oto 160 MaveAAnvio Zuvédplo KAvikng Xnueiog

rewpylog KoAwdg!, Kheovikn Kovtodnuou?, XpuooUAa Kadoyepd?, lwdvva BAdxou?, AnuAtpng MroAtoyidvvng?,
Ttavpoc Toapumoldc?, EAévn Mmapoaktdpnt.

1. Bloxnuwoé Epyaotnplo (KAwvikng Xnueloag), kat 2. Ouporoyikr) KAwikn, Maveniotnuako Mevikd Noookopelo
lwavvivwy, lwavviva

O kapkivog tou mpootdtn (PCa), elval o tpltog Mo cuxvog KOPKIVOG TTAYKOOUIWE Kal n cuxvotepn KakonBela otov
SUTIKO KOopo. Emiong ival o Mo Kowog KapKivog 6Toug Avtpeg, unmeUBUVOG yla To mepimou 25% tou cuvoAou Twv
TEPUTTWOEWV. To yeEYovog auTto odelAeTal KATA £vol LEYAAO TTOCOOTO KAl OTNV EKTETAUEVN Kal aufavOoUEevn Xprnon Tou
£161koV TPOOTATIKOU avtlyovou (Prostate Specific Antigen- PSA) katd ta TeAeutaia 25 xpovia, o€ Lo mpoondbela va
MEWOEL n Bvnowuotnta mou pokaAsl (swova 1).

250
Peak in early 1990s after PSA-based
9 screening gained popularity
= 200
1]
=
§“ 150
o
e New Cases
2 100
:
5 50
= MWM
0 Deaths
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year
Year 1975 1980 1985 1990 1985 2000 2004 2008

5YrReS 66.0% T70.2% T75.0% @ BB.5% 95.7% 98.8% 99.7% 99.1%

Ewova 1. Kapkivog Tou mpootdrtn: VEEG MEPNTWOELS, Bdvatol kot emBiwon 5-etwv. (Mpocapuoyn and Rosalyn W.
Stewart et al. 2017)

O MPOCUUMTWHOTIKOG EAEYXOC YL KAPKIVO TOU TIPOOTATN LE T XpAon tou PSA, eival éva amd ta o apdleyopeva
Bpata otn BLBAloypadia tng ouporoyiag. MoAAEG PeAETEC KUpLlwG LeTA To 2009 Snuocicucay otolxeia tou odriynoayv
OE QVTIKPOUOUEVEG BECELG KL TIPOTEWVOUEVEG TIOALTIKEG. To 2017 n Apepikavikn Ynnpeoia NMPoAnmTkwy YInpeoLwv
(USPSTF) e€£bwoe pa véa odnyia (1) cupdwva pe Tnv omoia oL avdpeg NAKiog 55-69 £TwV MPETEL VO EVNLEPWVOVTOL
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yla tot 0hEAN KAl TIC CUVETTELEG TOU TIPOCU UTTTWHATIKOU TTPpoaSLloplopol Tou PSA, kaBw¢ autd umopel va oxetiletal pe
£Val HLKPO poOVo 0delog emiBlwong, evw TomoBeTeltol KATA TOU TPOCUUNITWHATIKOU Ttpoadloplopol PSA yla dtopa
peyoAUtepa Twv 70 etwv. EmutAéov ocUpdwva pe tnv odnyia ol KAwiKol ylotpol g Ba mpémnel va mpoxwpouv oe
TIPOCUUTITWHUATIKO EAEYXO O0TOUC AvOpeg Ttou Sev ekdpalouv TNV emBUpLia TOUC yla EAeyX0. AVTIOTOLKECG €lval Kal oL
oényieg amno tnv Eupwmnaikr Evwon Oupoloyiag (EAU) (2). Zuviotouv emiong OtL Ba MPEMEL va YIVETOL TEPALTEPW
afloAdynon KwdUVoU O ACUUTTTWHATIKOUC AVOPEG HE apVNTIKA gupripata Katd tThv Saktulikn e€étaon (DRE) kat
enineda (PSA) petagu 2-10 ng/ml mptv amnod tn Sievépyela Boiag Tou MPooTATn UE:

o umoAoyLlopo kwvduvou (risk calculator)
o pLa tpooBetn dokipuacio opol 1 oUpwv (p2PSA & PHI index, 4K-score, PCA3), 1
o MRI Amtelkovion
AAyop10uoc¢ yia
3U5ﬂﬁ¢l’ﬂd proslate , ,
cancer £ykaipn avixveuon PCa
| ,,, -
PSA
Who fo biopsy? > 4Kscora
ProPSA and PHI
SelectMDx
S -

Nogative prostate Positive prostate
blopsy biopsy

Ewova 2. AAYOpLlOHOG yLa £yKaipn avViXVEUGH KAPKIVOU TOU MPOOoTATN: XpnoLHOTOLoUpMEVOL SeikTeC yia emthoyn
acBsvwv rtou Ba tpémnel va npoxwpnoouv o Boia. (Mpooaprioyn ané Shannon McGrath et al. 2016)

Ye kAOe mepintwon oL 0dnyleg £xouv wg oTd)XO TN Helwon Tou aplBpol Twv acBevwv Mou UTIOBAAAOVTOL O TIEPLTTEC
SLOYVWOTIKEG e€eTaOELG, TTPAKTIKA SNAadH TOCO TOV MEPLOPLOUO TWV TIEPLOTATIKWY Ttou urtoBdAlovtal os BoPia pe
0PVNTLKO AMOTEAECUA, OO0 Kal T HElwon Twv MEPLOTOTIKWY TTou UTtoBAAAovTaL o dokorn Oeparnela (overtreatment),
ETILKEVTPWVOVTOC OTNV OVixveuon Povo tou emibetikol KapKivou tou mpootdtn (Gleason score >7).
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Itnv npoomnabela autr SoklpAcOnkav napaywya tou PSA, onwg to eAelBepo PSA (Free PSA-fPSA), To kaAornBeg PSA
(Benign or Nicked PSA- BPSA), to aBwto PSA (Intact PSA-iPSA) 1} to oUumAoko PSA(Complexed PSA, cPSA) rj akoun
GAAe¢ mpooeyyloslg Tou mpoobloplopol (PSA Density, PSA velocity) mou Ba pmopoucav va PBeATLwoouv Tnv
QIMOTEAEOUATIKOTNTA Tou. Apyotepa Oe elonybnoav Katl ot mpoodloplopol GAAwY mapaywywv tou PSA, omwg tou
npodpopou poplou 2proPSA kal Tou UTtOAOYLOHOU Tou Seiktn uyelog Tou mpootdtn (Prostate Health Index -phi), o
TPOOSLOPLOUOC TNG KAAALKPELVNG 2, TOU isOPSA K.A.Tt. (6).

Leader sequence

f N
preproPSA Prostate propepride

- preproPSA
[-5]proPSA 22 7 1 237
v ; : :
[-7]proPSA [-4]proPSA co-translational l

cleaving

--------------- — I (-7]proPsSA
Mature l
active PSA
J Cleavage (LT
— I = J by hK2 -2/-4/-5
== ~— Truncated proPSA
cpsa | BPsA || intact PSA || [-5]proPsa | active PSA
| [-4]proPSA
| [-2]proPSA
Vasculature e ——

Ewova 3. Mopeia oxnUATIGHOU TOU WPLHOU PSA Kot TwV Loopopdwv Tou. ApXLKA armo T petaypodr tou yovidiou tng
kaAAkpeivng 3, mou Bpioketal otov yevetiko tomo Ch 19q13.41 napdyetal n npodpoun popdr tou PSA (preproPSA)
yla va apaxBet otn ouvéxela to 7 proPSA. H mpodpopun autrh popdr pnopel eite va dwoel ta koAoBa mpolovia 5,4
Kal 2 proPSA, eite va petatpanel pe tn 6pacn tng kaAAikpeivng 2 otnv evepyn popdn tou PSA. To PSA ekkpivetal otnv
KukAodopla Kat KuKAOPOpPEL yLa TNV TPOOTACIO TOU W CUUTTAOKO pEe TNV al avtiyupoBpuivn, Tov avactohéa tng al
TMPWTEAONG N TNV 02 pakpoodalpivn kaBwG Kal oTLG avevepyEG eAeVBepeg PopdEG Tou kahoriBoug PSA kat Tou abiktou
PSA. EAeUBepa kukAodopoUv emiong ta koAofad mpotdvta 5,4 kat 2 proPSA. (Mpoocapuoyn anoé Balk SP, et al.2003).

To pro-PSA amotelel mpodpopo HopLo Tou PSA, pe éva 7-TEMTIOL0 0TO OPXLKO QRLVIKO AKPO Ttou eUnodilel To evepyo
KEVTPO TOU evlUpou. To mpo-memtiblo adatpeital otadlakd pe tnv Spdon tng KAAAKpeivng-2 WOTE VoL OXNUOTLOTEL
TEAKA N evepyn n Hopdn Tou PSA. To p2PSA bev unopei va petatparnei o wpLpo (evepyd) PSA omote Kol cUoCowWPEVETAL
METpOUHEVO wC KAAopa Tou freePSA (fPSA) (ewkova 4). OL aoBeveig pe kapkivo Tou pootdtn spdavilouv augnuévn
TR p2PSA, xapnAotepa ocootd fPSA/TPSA kat unAdtepa enimedo tou Adyou p2PSA/fPSA. AuEnuéveg Tipég p2PSA
oxxetilovral eniong pe avénuévn mbavotnta aviyveuonc emBetikol Kapkivou (Gleason score >7).
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Complexed
PSA

Free PSA
15% [-5/7]pro
PSA

BPH-A 17%
28%

Ewova 4. Ekartootiaia cUotacn twv popdwv tou tou fPSA (eAeUBepou PSA) ctov 0pd aoBevwV LE KAPKiVO TOU
nipootatn Kot Tiur) oAtkol PSA 4-10 ng/ml (Mpooappoyn ard Stephen D. Mikolajczyk and Harry G. Rittenhouse, 2003)

O 6eiktng vyeiag Tou mpootatn (Prostate Health Index-phi) sivat évag Segiktng mou cuvdudlel TNV PETPNON TOU 2-
proPSA tou oAtkoU PSA kot tou free PSA (7,8,9).

phi* Probability of PCa
Prostate Health Index (phi)

40+

p2PSA e i o
phi= MS-A TotalPSA 99 _ 49 21.0% Medium

4% High

JTnv mapovaoa epyooia Mapouctla{ouE TA MPWTA ATOTEAECUOTA Ao TNV £loaywyn 0To NOCOKOUELD oG Tou

npoacdloplopol tou TpoevlUoU Tou PSA, p2PSA, aAld kal tou Seiktn phi.
AcBeveig ko pEGodot

Sta Selypata acBevwy evog priva (Matog 2018) tou Noookopelou pHag yla Toug omoioug Intnlnke o MpoodLoplopoc
PSA, pe Tpég PSA 2,0-10 ng/ml kot xwpic mponyoUpevo otoptkd Tipwv PSA >10 ng/ml, éywve o mpoodloplopdg tou
fPSA, tou Adyou fPSA/TPSA, tou 2pPSA, tou Adyou 2pPSA/fPSA kot tou Seiktn phi, otov avaiutr) Beckman Coulter
DXi800 kal aloloyrOnkav ta amoteAéopata Touc. Ot TLuég avadopdg tou Epyaotnpiou yia to PSA eival <4,0 ng/ml
Kat yta To Adyo fPSA/TPSA >0,25 evw yia tov Seiktn phi wg cutoff ypnotpomnotBnke to <20 mou oxetiletal pe xapnAn
mbavotnta epudaviong Kapkivou Tou mpootatn.

AnoteAéopata

O ouvoAwkdg aplBudc mpoodloplopwy PSA otnv Sldpkela Tou evog puiva aviABe o 736, ek Twv omoiwv 227 (30,8%)
Bplokotav petay 2,0 kat 10,0 ng/ml kat 192 (25,0%) Sev giyav ponyoUEVO LoTOPIKO pe PSA >10 ng/ml. O mapokdtw
mtivakag Seiyvel tnv katavopun twv acBsvwv (119/192) pe tipég PSA 2,0-10 ng/ml yia touc omoioug katéotn Suvato
va ylvel o ipoadloplopdg fPSA kat 2pPSA, yia Suo Stadopetikd enineda tipwyv PSA (2,0-4,0 kat 4,0-10,0 ng/ml), kat
yia Tipég fPSA/PSA kal phi peyaAUiTtepeg Kal pkpotepeg tou 0,25 kat 20 avtiotolya.
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MINAKAZ. Katavou acBevwv pe Baon tig TiuéG PSA, fPSA/PSA kau dsiktn phi

phi <20 (n=15) phi>20 (n=39) phi <20 (n=11) phi»20 (n=54)
fPSA/PSA 50,25 (n=19) 7 12 fPSA/PSA 50,25 (n=10) 3 7
fPSA/PSA <0,25 (n=35) 8 27 fPSA/PSA «0,25 (n=55) 8 47

Onwg ¢aivetal and tov nivaka 65/119 acBeveic epdavilav Tipun PSA >4,0 ng/ml (85/119 pe tiun PSA >3,1 ng/ml, to
0pLo tou M.0.Y.) kat KAAUTITOUV Ta KPLITAPLA Yo TtepaLtépw Slepelvnon e SAKTUALKN e€€taon kal BoYia pe Baon tnv
gKTiHNoN KvdUVOU POVO HE TNV T Tou PSA. Av w¢ KpLthplo ektipnong kKwwduvou xpnaotpomnolnBei o cuvSuaopog tou
PSA kal tou deiktn phi (PSA >2,0 kot phi >20) 93/119 kaAUmtouv Ta Kpttrpla. Onwg ¢aivetal eniong 39/54 (72%)
0.oBeveig pe tiun PSA petagl 2,0-4,0 ng/ml €xouv phi >20 (uéon kat uPnAn TBavotnta spdaviong PCa) kat erumAéov
12/54 Aéyo fPSA/PSA >0,25 rtav dnAadr Bstikol povo otov Seiktn phi. Avtiotpodpwe otoug aobeveic pe tipn PSA
petagu 4,0 kat 10,0 ng/ml, 11/65 (15%) epdavitouv Seiktn phi <20 ek Twv onolwv paAlota 3 gudavicav Kot Adyo
fPSA/PSA >0,25 kat cuvenwc dev amotelolv opdda uPnAol kivéuvou yla PCa.

Tupnépaopua

Ta anoteAéopata pog £6ei€av aAlayr otn cuvBeon tou mMAnBuopoU mou mpémnel va urtoPANnBel og Bloia clppwva
pE Ta avabewpnuéva kpeipla twv USPSTF kat EAU (1,2). H elcaywyn tng LETpnong Tou deiktn 2pPSA mapdAAnAa pe
v pétpnon tou PSA kat fPSA kaBwg kot Tou Seiktn phi mou mpokUmTel amd autolg, Umopel va BeAtlwoel ta
SLOyVWOTIKA XopaKTNPLOTIKA Toug (8,9). H xprion tou B£Bata Ba MPEMEL va TEPLOPLOTEL LOVO OTIC TIEPUTTWOELG TIOU
UTIApXOUV oL artapaitnteg evdeieig (PSA:2,0-10,0 ng/ml) (10). H sloaywyr] Twv VEWV OTTEKOVLIOTIKWY LeBoSoAOYLWY
(MRI) oeg ocuvbuaopd pe to Seiktn phi Ba pmopouce va meplopioel TIG BloYieg TOU TMPOOTATN OTLC OMOAUTWG
anapaitnteg, pe 0¢dpelog 1000 yla tov acbevr 600 Kat yla To Tuotnua Yyeiog.

BipAoypadia

1. Screening for Prostate Cancer, US Preventive Services Task Force Recommendation Statement JAMA.
2018;319(18):1901-1913.

2. EAU-ESTRO-SIOG Guidelines on Prostate Cancer. Part 1: Screening, Diagnosis, and Local Treatment with
Curative Intent. Eur Urol. 2017, 71(4):618-629

3. Rosalyn W. Stewart, Sergio Lizama, Kimberly Peairsa, Heather F. Sateia, Youngjee Choi (2017). Screening for
prostate cancer. Seminars in Oncology 44 (2017) 47-56

4. Shannon McGrath, Daniel Christidis, Marlon Perera, Sung Kyu Hong, Todd Manning, lan Vela, Nathan
Lawrentschuk (2016). Prostate cancer biomarkers: Are we hitting the mark? Prostate Int 2016 (4) 130-135

5. Balk SP, Ko YJ, Bubley GJ (2003). Biology of prostate-specific antigen. J Clin Oncol. 2003 21(2):383-91.

6. Ola Bratt and Hans Lilja (2015). Serum markers in prostate cancer detection. Curr Opin Urol. 2015, 25(1): 59—
64.

23



7.

8.

10.

Stephen D. Mikolajczyk and Harry G. Rittenhouse (2003). Pro PSA: a more cancer specific form of prostate
specific antigen for the early detection of prostate cancer. Keio J Med 2003, 52 (2): 86-91

Xavier Filella and Nuria Giménez (2013). Evaluation of [- 2] proPSA and Prostate Health Index (phi) for the
detection of prostate cancer: a systematic review and meta-analysis. Clin Chem Lab Med 2013; 51(4): 729—
739.

Brian V. Le, Christopher R. Griffin, Stacy Loeb, Gustavo F. Carvalhal, Donghui Kan, Nikola A. Baumann, and
William J. Catalona (2010). [-2] pro-PSA is more accurate than total and free PSA in differentiating prostate
cancer from benign disease in a prospective prostate cancer screening study. J Urol. 2010 April ; 183(4):
1355-1359

Catalona WJ, Partin AW, Sanda MG, Wei JT, Klee GG, Bangma CH, Slawin KM, Marks LS, Loeb S, Broyles DL,
Shin SS, Cruz AB, Chan DW, Sokoll LJ, Roberts WL, van Schaik RH, Mizrahi IA. (2011). A multicenter study of [-
2]pro-prostate specific antigen combined with prostate specific antigen and free prostate specific antigen for
prostate cancer detection in the 2.0 to 10.0 ng/ml prostate specific antigen range. J Urol 2011;185:1650-5

24



To cayovi twv APBoupywv (The Habsburg jaw)

Kwvotavtiva KaAuBa, Metantuytakn gottrntpie EKIMA

Makpoyvabia 1 mpoyvadlopdc tng katw yvabou (mandibular prognathism / class Il malocclusion) ovoudZetal n
cofoapn opBodovtiki avwpaAia, KATd Thv omoia To cwua Kal ot KAASoL TNG KAtw yvabou oxnuatilouv petal Toug
pla uméppetpa appAeia ywvia. Ewg twpa £xouv kotaypadei SladopeTikég ekDAVOELG TOU 8LOU XapOKTNPLOTLKOU. Z€
ATILEG KALVIKEG TIEPUTTWOELG TO TIPOBANUA Elval LAAAOV aloBNTIKO, EVW OTLC TTLo coPapéEg eivat aduvatn n pucLloAoyLkn
Aettoupyia tou otoparog. Ot Suo yvabol ev cuykAivouv PeTatl Toug e amotéAsopa Siepyacieg mou Bewpolvtal
A£G, OWG N donon tng Tpodnc, n katdnoon Kot n outAia, kabiotavral Wlaitepa SUCKOAEG ota ATtopa HE Bapld
KAWLKA €lkova. OL pEPOVTES TTAPOUCLAIOUV TNV ELKOVA EVOG TTARPOUG «TIWYWVA».

Erwova 1 MAdpue ke@odoustown arTivoypogio (A) kot kepalopetpwn voypodggon (B).

O mpoyvaBblopog TN KAtw yvabou avadepetal ouxvad otn BBAloypadia kal wg «to ocayovi twv APYBoUpywv», A\oyw
™G €vtovng yvabompoowrikng avwpaAiag mou ekdnAwvav ta PEAN Tng opwvupng duvaoteiag. To «oayovi Twv
A BoUpywv» poldlel LOAAOV TTIANPWG LEAETNUEVO, E TOUG EMLOTAOVEC VAL KAVOUV AOYO yLa €vay £VTOVO TpoyvaOiloud
o€ ocUVOUOOMO e TtaxU KATw Xelhog, emimedeg maplég, eAadpld ekTpom Twv KATw PAeddpwy mpog ta £Ew Kal oE
OPLOUPEVEC TIEPUTTWOELC KpavioouvooTéwaon (Thompson & Winter, 1988). Aekddeg €pya TEXVNG, QMO ayOALATO KoL
TIOPTPETA HEXPL KEPUATA KOL LETAAALA, OTTOTUTIWVOUV HE akpiBeLla tn cuyyevr madnon tng olkoyEvelog, evw Sev eival
Alyeg oL dopEG MoU €peuvVNTEG PAcLOTNKOV OTNV LOKPOOKOTILKY TTAPATAPNON, YLot VA £EAYOUV KATTOLO CUUMEPACUO
OXETIKA HE TNV KAnpovopkotnta tng vooou (G. Hart, 1971). Qotdoo, LoAlg nmpododata (2014) o Peacock kat ot
CUVEPYATEG TOU TOPOTNPWVTAS EK VEOU TO £pya TEXVNG TNG duvaoTeiag SlatuTWoav KATL, TTIOU QVETPETIE TV UEXPL
Twpa Loxvouoa avtiAnydn: n ewkoéva tng SuomAaociag kabiotatal WSlaitepa €vtovn, 0L TO00 AOYwW TNG KAKAC KATAUOKEUNG
™G KAtw yvabou, al\d kupiwe AOyw Tng avemdpkelog mou gudavilel n avw yvabog twv AYPolpywv. Eldikol
ETILOTAUOVEG OTNV OTOUATLKN, YVOOOTIPOOWTTLKY), 0SOVTLATELKI) KOL TIAQGTLKI) XELPOUPYLKH OELOAOYWVTAG LOKPOOKOTILKA
Tpla TOUAGXLOTOV TIOPTPETA TWV eMTd APBoUpywv QUTOKPATOPWY KAl CUYKPIVOVTAC Ta e SUCUOPPLEC ATOUWY TNG
cuyxpovng emoxng Statumwoav thv drodn, OtL N KUpLa attia Topapdpdwaonc sival N avemdapkeLla TG avw yvadou, n
ornola odnyel oe umomhaocia tou PEoou TpLUopiou, pwikn mapapdpdwaon (yaudrn pdaxn, MTWTLKO akpopivio) Kot
TIPOTETAUEVO KATW XEIAOG.
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Ewova 2: Méoa o€ 8 yeviec A8oupywy BactAiabwy T0 YOPaKTNOLOTIKO TOU NPoyvathouol Tne Katw yvasdou
EvioyUGnke onuavtikd. (A) Mafudiavoc A' e Ayiac Pwuaikic Autokpatopiac (1459-1519), (B) Kapodoc
Kouivroc 1 E’ ¢ Ayiac Pwuaiknc Autoxpatopiac (1500-1558), () @iAvtnoc B’ ¢ lonaviac (1527-1598), (A)
QiAvttoc A’ tnc lomaviac (1605-1665), (E) KapoAoc B’ ¢ lonaviac (1661-1700).

lotopikd, o Mpwtog APBolpyoC AUTOKPATOPAS TIOU OVATIOPOOTABNKE KAAALTEXVIKA ATtav o Maipihtavog A’ (1459-
1519) tng Ayiag Pwpaikig Autokpatopiog. To yvwplopa tng pakpoyvadiag petaBLBactnke emicng otov Ul Tou,
Oidutno A’ tng KaotiAng, kabwg kat otov eyyovo tou, Kapolo Kouivto, o omolog amoSeXOUeVOG TNV TOALTIKN
kKAnpovopld tou Oilkou twv Trastdmara kal To Bpovo g Ayioc Pwpaikng Autokpatopiag (Sacrum Romanum
Imperium), SlowoUaoe «uia autokpatopio otnv omola 0 NALo¢ Sev €S5ue mote». To 160 AWV TECCEPA EKATOUUUPLA
TETPOYWVLKA XIA\LOpETpa Bpiokovtav UTo Thv edadikr) kuplapyia twv APBolpywy, mepthappdavovtag KpAtn, mou 6To
oUYXPOVO XOpTn eKTeivovtal amo TV AUEPIKA Kal tnv Eupwmn £w¢ Kot tnv Anw AvatoAr. Hyétec kataxBoviou
XOPOKTNPA, TIOU XPNOLUoToloucay Toug AaoU¢ KATd To S0KOoUV, TPOYIATOTOLOUCAY BpnOKEUTIKEG KOl KOLWVWVLIKES
ekkoBapioelg pe anwtepo otdoxo ad’evog pev tn dlatipnon tng OpNOKEVUTIKIG OUOLOYEVELAG KOTA TO TPOTUTIA TOU
KaBoAwiopol mou ot (8ol mpgoPeuav, ad’stépou e TNV KablEpwaon slpnvikol kabeotwtog Tumou Pax Romana. H
YpaUun Sladoxng tng autokpatopiog Odelle va mapoucLAleL OLOLOYEVELQ, WOTE TO «aiua» Twv APBoupywv va Pelvel
«aUOAUVTO» KOl N eSOPIKN ETUKPATELN OKEPALN. EKTOTE, £YIVE CWPELA ALUOULKTIKWY OXECEWY UeTaED cuyyevwy 1°° kat
2°" BaBuou. Evotoxa Aowtdv oL olyxpovol Toug Kpivovtag amd tov Oyko Tou TMAoUTOU Kal tng Suvaung mou
CUYKEVIpWVOV oTa XEpla toug avadepouv: “Bella gerant alii. Tu felix Austria nube" (A¢ moAeuouv ot aAdot. EoU
EUTUXLOUEVN AUCTPIO KAVE YALOUG).
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Ewova 3: H nayxéouia avtoxparopia tou KapoAou E' (roptoxali — xitpivo), Me umAE xpwua anewovi{oviat ot

EXJPOL TOU KPATOUC TOU, EVW UE NPaowo ot ouuuayoi Tou. Mnyn: “Western Society: A brief history”, Copyright
©2010 by Bedford/St. Martin’s, kepaAaio 14, osAiba 349,
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Ewdva 4: To peveadoyo Gvipn tov Kapohou B' m lomaving. Me Ta Sudgopa yomunTe EManUEivovTo te
moAdamAd enineba Evdoyauing, mov mpayuaTomoumdnkay oy ApSoupyic AUvaoTein LETRED Twv teAWY TG,
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OL anoyovol toug epdavilav Adn amnod tn Bpedovnmiakn nAtkia (0-10 eTwv) toco vPnAd moocootd BvnolpdTnTag, 06O
KOl CUCCWPEUON YEVETIKWV avwpoAlwy. Mia €€ autwy ntav o mpoyvablopog Tng Katw yvabou. To mpofAnua ftav
éviovo otov APBoupyo PBacilid Kapoho Kouivto, pe otopa toco ducopopdo, mou nAtav aduvato va KAEloEL
XOpOKTNPLOTIKA, OTa TAAiola TNG TMPWING emiokePng tou otnv lomavia ot auvAkoli tou daivetal va Aéve:
«Meyaldelotate, KA€(OTE TO OTOUA OAG- OL LUUYEC QUTHG TNG XWPAG Eival TTOAU audddeig».

Mia patid oto moptpéTo Tou teAeutaiou APBoupyou Baaotild, Kapohou B’ tng lomaviag (1661 —1700), elval apketh,
WoTe va pag neiosl yla 1o Babuo, otov onoio pnopel va ekdnAwBel To dpatvotumikd xapaktnplotiko. O Kapohog B,
YVWOTOC Kal wg «o Mayeuévogy» (El Hachizado), epdavile évtovn mpotagn tng kAtw yvabou oe onueio aduvapuiag
paonong tng tpodng, EVw N UTIEPUEYEBNC YAWOT O TOU TIPOKAAOUGE EVIOVOTATN GLlEAOpPOLA. MPATTTEG TNYEG Tou AyyAou
npeoPeutn Alexander Stanhope, o omoiog £€{noe yla éva PLeyaAo XPOVIKO SLACTNUA LE TN BOCLALKH OLKOYEVELO KL TOU
£6060n n SuvatotnTa va mapaATNPNOEL Ao KOVTA TV eUBpavaotn vysia tou Kapolou B,” emiBeBatwvouy Ta mapanavw.
JUYKEKPLUEVO, OE OXETIKO YPAUUO, TIOU OUuVETage otic 19 JemrtepuPplou 1696, ameuBuvoupevog o KUBEPVNTLKO
EKTIPOOWIIO TNG XWPAG Tou, o Stanhope avadépel pe oAL yAadupo Tpomo: «o BactAld¢ mPog OTLYUNV ATTEPUYE TO
UOLpaiO: UTIHPYEL OUWSG QaKOUX O (OBOC TNG UMOTPOMNG Mopd TO VEXPO NG hAikiag tou (35 etwv). Eupavilet
naAwvdépounon. To éalpetika MPoeEEyov oayovl Tou SV EMITPETIEL TNV OUYKALON TwV U0 08OVTIKWV CELPWVY UE
amotéAsoua n TPOPN va Katamivetal auaontn. [...J». e pd &AAn Lotoplkn mnyn, o BaciAldg oklaypadeital anod tov
Gonzalo Alvarez, kaBnynty tou Mavemwotiuwou tou Santiago de Compostela tng laAlkiag otnv lomavio.
XapaKTNPLOTIKA avadEpel: «Aduvauia apdpwaong Aoyou Ewc TNV nALkior Twv TECOAPWV ETWV Kal aduvauica Babdnong
Ew¢ TNV nAkiar Twv oktw. Kovtog, aduvalog, Loxvog, UE OYn YEpou atnv nAtkia Twv TpLavta, QEPEL odnuata ota
MEAuara, ota modia, otnv KolALd Kot oTo mPOowro. Mavtpeutnke SU0 QOPECS, n pia otnv nAikia twv 18 kat n SeUTEPN
ota 29. Aev apnos, woTtooo, AToyOVoU . ST TEAEUTAL XpOovia TNE {wr¢ TOU UNTEPEPE ATTO MOPALOTNOELC KAl EMELOOSLA
onmoouwy [...]». H olkovouLKn Kplon mou £mAntte ToTe TV lomavia, to mpoAnua tng SLadoxnc Kal n KOWWVLKNA Ttieon
ToV 08NyNnoe avamodeuKTa O VEUPLKO KAOVIOMO KAl OmOcupcon amd Tnv TOATIKA oknvh. Méoa otn 6ivn twv
CUMMTWHATWY TNC KaTABAWNG Kal Tou mopaloylopol (amaitoloe cuxva TNV eKTadr Twv TPOYOovVwVY Tou) £RpLoKe
napnyopld otov KaBoAklopo Kot otnv mpooeuxn. MNévie pépeg mpwv amod ta 39a yevéBAla Tou, £melta amo €va
EUMUPETO EMELOOSLO e KOWALAKOUG TTOVouG, SuoTvola kat kwpa, tnv 1" NoguBpiou tou 1700 katéAnée otn Madpltn.

Tote oL avamnpieg tou Kapdhou B’ amobibovtav o pdyla kol OXL otnv KANPOVOULK HeTaBiBacn yeveTikwv
QVWHaALWY. H kuplotepn €€ auvtwv pdAlov sival n aveumAoelSia GUAETIKWY XPWHOCWHUATWY KOL CUYKEKPLUEVOL N
nevtaowpia 49,XXXXY. H ondvia auth nepimtwon, mou adopd LOVo Tov aviplko TAnBuoud, Bewpeital mapaiiayr) Tou
ouvbpopou Klinefelter (47, XXY), onwc akptPwe kot ta cuvdpopa 48 XXYY 1 48 XXXY eival pia XpWHOOWHLKN
avwuaAia, TIou xapaktnpiletal anoé auénuévo Kivéuvo OUYYEVWV napapopPwoswy,
VEUpOQVATTTUELAKWV/PUXOAOYLKWY TIPORBANUATWY KoL UTIEPYOVASOTPOTIKO uTtoyovadiopd (BAABN otic yovadeg dnA.
TO OPYOVO-OTOXO KOlL EV TIPOKELUEVW GTOUC OPXELG KAL AVTLPPOTILOTIKA avénon twv yovadotpodivwy, Adyw Slatapaxnic
™G Aewtoupyiag tou afova YYD, YmoBdAapog: ekAUTik opuovn GnRH twv yovadotpodwwv — Ymoduon:
vovadotpodiveg dnA. LH wypvotpomog kat FSH Bulakiotpdmog — lNovadeg: tectootepdvn). H SucAsttoupyia twv
OpXeWV eKSNAWVETAL HE SlaTapayEG OTNV £KKPLON OPLOVWY KOL TN YAUETOYEVEDH, EMOUEVWG EAAXLOTA 1] AVUTIOPKTA
oneppatolwapla. H enimtwon tng mevtaowpiog 49,XXXXY ektipatal yupw otig 1:85.000 — 1:100.000 yevvnoelg
oppévwy Kol armodibetal agpevog pev os AaBn Kotd tn HEWWTIKA Slaipeon Twv xpwuoowpdtwy, adetépou be ot
OLLLLOLLLKTLKEC OXECELC.
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Ewcdv 5: To GUTOOWLIKD ETIKQOTEG HOTIBD KANPOVOLINoNG ToU Moopvadiopon TG KaT pwadou amd yevid o
VEVLER TG OKOYEVELRS Twv A BoUgpv.

Motkideg BPAoypadIkeg peAéTeg elkalouv OTL KevIplk B€on otnv attioloylot tou MPOoPANUOTOG KOTEXOUV Ta
OUTOCWHLKA XPWHOOWHOTA Kal oL eVOEIEELC ouVNyopOoUV UTEP EVOC ATEAWS ETIKPATOUG yovidiou (OTEAWC EMLKPATH
yovidia: o davoTunog Twv eTEPOlUYWY OTOUWY Elval eVOLAUESOC TwV avoTUNwY Twv SUo opodluywv). O Rubbrecht
to 1930 kaL o Strohmayer to 1937 Atav ol mpwtol, ou umoothpléav OtL 0 Tpoyvablopdg g KAtw yvadou
SlapLBaotnke og MOAAEG yeVEEG TNG P BOUPYLKAC YEVEQAOYLAG, WC TO KUPLOPXO XAPAKTNPLOTIKO EVOC TETOLOU yoVvLSiou.
Tnv dla amoyn evotepviotnkav ot Stiles kat Luke (1953), mou meptéypadav pa OLKOYEVELD 0TV Omola Ta HéEAN 4
vevewv gpdavilav mpoyvablopo kot Stetimwoayv thv amoln, OTL N EMKPATNON TOU 0yVWOTOU QUTOCOWLKOU yoviSiou
Sev elval mANpnG oe eTePOIUYEG KATOOTAOELS. X€ PeTayevéotepn dnuoaieuon, To 1965, o Gorlin Kal oL cuvepydTeC TOu
avadpEpouv, OtL ta cuvbpopa 47,XXY (ouvdpopo Klinefelter), 48,XXYY, 48 XXXY kat 49,XXXXY cuvééovtal e TOV
poyvadLopo NG KATw yvabou, evw evdladEpov mapouolalel n mPoodeuTikr avnaon NG £viaong Tou GaLVoTUTILKOU
XOPOKTNPLOTIKOU aUEAVOREVOU TOU aplBpol Twv X xpwuoowpdtwy. NMoAl apyotepa (1993), o avdaloyn HEAETN oL
Wolff, Wienker kat Sander peAetwvtag to yeveahoyko 6évipo 13 owkoyevelwv pe 409 péAn, os Babog 23 yevewy,
ovadEpouv OTL, TO AUTOOWHLKO emikpatec yovidlo McKusick No *¥176700, moAU xapnAng ocuyxvotntag (0.0001),
dalvetal va ouvdEeTal Pe TPoyvaBLoUO TNG KATW YVAaBou Kot epdavilel ateln ETUKPATNON Og €TEPOIUYN KOTACTAON.
Ye avaloyn peAETn Twy Cruz kot ouv. (2008), omou peletnOnKav 55 oKOYEVELEG Pe aveUTIAOELSiEC Tou TUTIOU 47,XXY,
48,XXYY kot 49, XXXXY kot epdavion npoyvoOiopou (ntot 158 avdpec kat 214 yuvaikec), n kKAnpovoutkn petafifaon
TOU XAPAKTNPLOTIKOU aUTOU NTOV QUTOCWHATLKOU ETUKPATOUG XOPOKTPA 0TO 89,1% TWwV MEPUTTWOEWV. ZUYKEKPLUEVQ,
oc 32 oOlKOYEVELlEG TapoTNPROnKe ateAng kal os 17 MARPNG EMLKPATNON TOU (GALVOTUTILKOU XOPOKTNPLOTLKOU,
06NywvToC 0TO CUUTEPACHA, OTL 0 BaBUOG EMKPATNONG TOU KaBopileTal amod £va ATEAWS EMIKPATEG UTOOWHLLKOU
xopaktnpa yovidlo pe oadeig evoeielg puevoeALKng KANPOVOULKOTNTAG.
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Madl pe o Bavato tou KapoAou B’ «éoBnae» kal o lomavikog Oikog tng Suvaoteiag twv APBolpywv. Itn Slabrkn tou
0 BaotAdg oploe wg dltadoxo tou Bpdvou Tou To DiAutno tng MaAAiag, Aouka Tou AvioU, o omolog ATV gyYovog TG
etepoBatolg adepdng tou, Mapiag Onpeaoiag tng lomaviag kot andyovog tng Suvaoteiog Twv BoupBovwy.
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EDITORIAL

Message from the eNews Editor

by Katherina Psarra
eNews Editor

[t is my pleasure and honor to address this editorial to you as the new
IFCC eNews Editor and Chair of the WG-IFCC News. | take this opportu-
nity to wish you all a happy and productive New Year in your personal
and professional life.

| would like to underline the importance of sharing the IFCC news with
you, in order to have a better communication between |FCC and IFCC
member societies, as well as with everybody working in a laboratory.
A lot of IFCC news come from all over the world and it is probably the
only opportunity to come in contact with the achievements and the
needs of colleagues in the broader IFCC family.

In this issue you will find information about the future of laboratory
medicine as it was presented during the IFCC General Conference in
Budapest, as well as at the regional congresses all over the world.

Special attention should be given to our young colleagues, the future of
our profession. A special presentation concerns their activities within
IFCC member societies, congresses or other scientific organizations.

Dear colleagues, | hope that you will pay special attention to the IFCC
eNews and possibly provide your feedback and communications. Katherina Psarra

http://www.ifcc.org/media/477657/ifccenewsfebruary2019.pdf

H Katepiva Wappd, aéla ev omholg cuvadeAdog, eival anod tov mepacpévo lavoudplo, n véa ekdOTpLa TwV e-
news IFCC (International Federation of Clinical Chemistry and Laboratory Medicine). Tng euxopaote amnod

KaPSLAG MAVTA ETITUXLEG KOIL ETILOTNUOVLKA ETUTEVYMOTO!
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210 OTaBOUO TOU UETPO OTOV AALUO, O TIEPACHEVOC XPOVOC Hag €depe pla kawoupyla ¢iAn. H polycolor
yatoUAa ALK Kot xadldpa, Hag TMEPLUEVEL UTIOUOVETLKA KABE pwi yla va SwaoeL pia vota TpuhePOTNTAS
0TNV KOBNUEPLVOTNTA pag. OL ETUPATEG TOU UETPO £XOUV KEPSIOEL TNV EUMLOTOCUVN TNG Kal EKElvn, aAnBwn
amoyovog t¢ Mmaot, tng Bedg-yatag twv apxaiwv Alyuntiwv, kdaBetal ayépwyn 1N Adletal VwYEALKA

EamAwUEvN UmpooTa OTLG KUALWUEVEG OKAAEC otnv eloobdo TOU otaBuou.

https://www.youtube.com/watch?v=Pm5w7gHEtI!

CATS (musical composed by Andrew Lloyd Webber, based on Old Possum's Book of Practical Cats by T. S.

Eliot): Elaine Paige original London Grizabella — Memory.

...I must wait for the sunrise, | must think of a new life and | mustn’t give in.
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