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Review

Diagnostic value and clinical relevance
of anti-ribosomal P antibodies in a cohort

of Greek SLE patients

E. Pipi', M. Marketou!, C.Tsalapaki?, K. Soufleros!, G. Katsikas?, A. Michelaki',

Ch. Sfontouris?, A. Tsirogianni!

'Immunology-Histocompatibility Dept, 2Rheumatology Dept, “Evaggelismos” General Hospital of Athens, Greece"

ABSTRACT

avoola 2016; 12, 1: 4 - 8

Antibodies against ribosomal constituents, present in the serum of SLE patients, were shown to react with the three specific
phosho-proteins, PO, Pl and P2, of the large ribosome’s subunit. Today, these autoantibodies are detected in routine laboratory
practice, by less (lIF) or more sensitive methods (immunoblot and ELISA). Clinical studies on their clinical and serological
associations have proposed neuropsychiatric SLE (NPSLE), nephritis and hepatic involvement as common complications in
seropositive anti ribosomal P antibodies, while a strong relationship with anti-cardiolipin antibodies has been reported. However;
until today, a clear and uniform consensus among different groups has not been reached. Thus, this study aimed to provide more
insight into these obscure associations. Studying retrospectively a cohort of I3I consecutive SLE patients and 40 patients with
other rheumatic diseases we concluded that the presence of anti-ribosomal P antibodies define a subgroup of SLE patients with
earlier disease onset and neuropsychiatric manifestations. It is suggested that SLE patients, especially those of young ages, to be
tested for anti-ribosomal P antibodies by sensitive methods, since their high association with NPSLE could be a valuable parameter

to disease management.

Key words: anti-ribosomal P antibodies, Systemic Lupus Erythematosus (SLE), Neuropsychiatric SLE (NPSLE), diagnostic assays.

Introduction

Twenty vears after the first description, in 1965,
of anti-ribosomal P antibodies (anti-ribo P abs) as an
immunological reactivity against unknown ribosomal
constituents, present almost exclusively in Systemic
Lupus Erythematous (SLE) patients serum!, Elkon’s
studies revealed that the major antigenic determinant
for these autoantibodies is a 22-mer peptide, present
in the carboxyl-terminus of PO, PI and P2 ribosomal
phospho-proteins®® Subsequently, a strong association
between these autoantibodies and Lupus Psychosis
was proposed”.

Importantly, these findings paved the way for re-
search on the clinical significance of anti-ribo P abs in
Autoimmune Connective Tissue Diseases (ACTD). A

picture soon emerged that their presence represents
a highly specific serological marker for SLE, even in
the absence of other autoantibodies. However, their
clinical and serological associations still remain obscure,
since conflicting results have been reported in the lit-
erature. Differences in the clinical approach of SLE pa-
tients, differences in the diagnostic assays used® as well
as both genetic and environmental influences® may
account for these inconsistencies.

More specifically, during the years that the re-
search has been conducted, several changes in the cri-
teria used for the patients’ collection have been re-
ported. So in 1997 the American College of Rheuma-
tology (ACR) revised the classification criteria for SLE’,
and also in 1999 established a standardized nomencla-
ture system for the NeuroPsychiatric syndromes of
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Systemic Lupus Erythematosus (NPSLE)®. Addition-
ally, many different diagnostic platforms with varying
sensitivities and specificities can be employed for the
serological investigation in SLE, such as Indirect Im-
munoFluoresence (lIF), Double ImmunoDiffusion
(DID), Enzyme-Linked ImmunoSorbent Assay (ELISA),
RadiolmmunoAssay (RIA) and ImmunoBlot (IB)?, while
home-made assays are being replaced by more robust
and reproducible commercially available kits. Finally, re-
cent genetic studies, point out patients’ stratification
according to genetic ancestry!®!.

The aim of the present study was a) to compare
two routine laboratory assays, used for anti-ribo P abs
detection, b) to determine their diagnostic value for
SLE and ) to investigate their possible associations
with clinical manifestations and serological findings.

Materials and Methods

SLE patients referring at our tertiary health care
center from 2012 to 2014 (in a three years period) were
considered for the study. After carefully reviewing their
medical files, the cohort included I3l consecutive SLE
patients, fulfilling the ACR criteria [|I].The control group
consisted of 60 Rheumatoid Arthritis, 60 Sjogren Syn-
drome, |0 Mixed Connective Tissue Disease and 10 with
Systemic Sclerosis, patients. All groups studied were of
Greek origin. Patients’ data were kept anonymously, un-
der consideration of the Helsinki Declaration of human
research ethics, while written consent was not required
due to the retrospective study design.

The samples were tested by IIF for the presence

5

of anti-nuclear and anti-ribo P abs (QUANTA Lite™
ANA, Inova Diagnostics, Inc, USA), line IB for the pres-
ence of autoantibodies against Sm (B and D), RNP (70,
CandA),SS-A (Ro52 and Roé60), SS-B, and ribosomal-
P antigens (INNO-LIA™ ANA Update, Innogenetics,
Belgium), Farr Assay RIA for the presence of anti-dsD-
NA autoantibodies (IBL International, GMBH, Ger-
many) and ELISA for the presence of both anti-cardi-
olipin (Quanta Lite, INOVA Diagnostics Inc., San Diego,
USA) and anti-b2GPI autoantibodies (BL Diagnostika,
Mainz, Germany). NIKON ECLIPSE E400, Auto-LIA I
(Innogenetics, Belgiun), Cobra Il Auto Gamma (Can-
bera Company), DSX System (Thermolab System,
USA) and PR2I00 (Sanofi, Pasteur, France) instrumen-
tation was used for each method, respectively. Cut-off
values were determined according to manufacturer's
protocol. Interpretation and validation of the results
were conducted by two well experienced scientists.

Student’s t test was performed for continuous
variables. For comparison between groups, Fisher's ex-
act test was used. Statistical significance was consid-
ered at p < 0.05.

Results

The prevalence of anti-ribo P abs among SLE pa-
tients was 11.4% (15/131) and 6.1% (8/131), as determined
by line IB and IIF respectively. Regarding the control
groups, anti-ribo P abs we're not detected by any
method. Thus, the sensitivity, specificity, negative pre-
dictive value and positive predictive value for SLE di-
agnosis among ACTD patients, is 1%, 100%, 55% and

Table I. Demographic characteristics, clinical and serological associations for seropositive and seronegative anti-ribo P abs SLE

patients are presented.

anti-ribosomal P seropositive anti-ribosomal P seronegative p

N (%) N (%) value
Patients 15 () e (89) -
Men @) 2 (10) ns.
Mean age of disease onset, 24 + 8 3941 0000
years £ SD
Arthritis 6  (40) 74 (64) ns.
Skin manifestations 7 (47) 82 (7 ns.
LN 4 (27) 30 (26) ns.
NPSLE 6 (47) 9 (13 0.004
Hepatic manifestations (@) 2 (2 ns.
Anti-dsDNA (-) 3 (20) 25 (22) ns.
Anti-ENA (-) 4 (27) 43 (37) ns.
Anti-PL (-) 4 (27) 4 (12) ns.

PL: PhosholLipid, ENA: Extractable Nuclear Antigens, LN: Lupus Nephritis, NPSLE: NeuroPsychiatric Systemic Lupus Erythematosus



6 Diagnostic value and clinical relevance of anti-ribosomal P antibodies in a cohort of Greek SLE patients

Table 2. Diagnostic properties of anti-ribo P antibodies for
NPSLE.

Relative Risk (95%Cl)
Odds Ratio (95%Cl)
Sensitivity (95%Cl)
Specificity (95%Cl)
PPV (95%Cl) 032 (0.14-0.55)
NPV (95%ClI) 0.93 (0.86-0.97)
LR (Likelihood Ratio) 36

43 (18-
59 (19-19)

047 (0.21-073)
087 (0.80-093)

100% by line IB and 6%, 100%, 53% and 100% by IIF.
Since line IB had better diagnostic performance com-
pared to IIF, it was used for the additional analysis.

To investigate possible clinical and serological as-
sociations, SLE patients were grouped according to
their anti-ribo P seronegative and seropositive status.
In table I, demographic characteristics, clinical manifes-
tations and serum markers are presented for each
group.Autoantibody profile was not distinguishable be-
tween the two groups, while arthritis, skin manifesta-
tions, Lupus Nephritis (LN) and hepatic manifestations
are presented equally in both groups. On the other
hand, patients possessing anti-ribo P abs were charac-
terized by a younger age of disease onset (p = 0.000)
and NPSLE manifestations (seizures, severe headache,
migraine, depression and peripheral neuropathy) were
more prevalent in this group (p < 0.004).

The results for the diagnostic properties of anti-
ribosomal P autoantibodies for NPSLE are shown in
table 2.

Discussion

In the present study, the specificity of anti-ribo P
abs for SLE differential diagnosis from other ACTD, as
detected by IIF and line IB, reaches 100%. The high
specificity we found for anti-ribosomal P autoantibod-
ies in SLE is in line with a recent international multi-
center evaluation study, reporting 0.7% of 1,113 control
patients being seropositive by ELISA,

Regarding the sensitivity of anti-ribo P abs in our
SLE cohort, this varied depending on the detection
method. By IIF (Hep-2 cell substrate), 6.1% of SLE pa-
tients possess anti-ribosomal P autoantibodies (figure
), while by line IB this percentage reaches the 11.4% (fig-
ure Il). The limited sensitivity of IIF for detecting anti-
ribo P abs is well known in the literature®!*, However,
we want to highlight that in a routine clinical laboratory
setting, IIF on Hep-2 substrate as a screening tool for

Figure 1. Cytoplasmic Hep-2 staining pattern of anti-ribo P
antibodies.

ACTD assessment is still indispensable and cannot be
replaced by any other methods. Positive cytoplasmic
staining, compatible with ribosomal pattern, during Hep-
2 IIF screening, should always been reported and the

Control line

SmB

SmD
RNP-70k
RNP-A
RNP-C
SSA/R052
SSA/Ro60
SSBl/La
Cenp-B
Topo-1/Scl-70
Jo-1/HRS
Ribosomal P
Histones

Figure Il. Line staining pattern (immunoblot) of anti-ribo P abs
(strip 16 and 18: positive, strip 03: negative).
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patient should be immediately investigated for SLE. No-
tably, there is a great inter-manufacturer difference in
ribosomal pattern on Hep-2 cells”, and therefore lab-
oratories should always evaluate and be aware of the
relative performance of the kit used.

Although several studies show that anti-ribo P abs
are strongly clustered with IgG anti-cardiolipin antibod-
18 in our SLE patients the proportion of anti-cardi-
olipin autoantibodies did not differ significantly between

ies

seropositive and seronegative anti-ribosomal P patients.
The lower reported prevalence of anti-cardiolipin au-
toantibodies in our SLE patients could have merit as a
partial explanation, since it certainly argues for funda-
mental differences between the studied populations. In
line with our findings, Tzioufas et al. report a lack of as-
sociation between anti-ribo P and anti-cardiolipin au-
toantibodies in an unselected Greek SLE cohort”.

Regarding clinical associations, our results demon-
strate convincingly that the presence of anti-ribo P
autoantibodies defines a subgroup of SLE with early
disease onset and neuropsychiatric manifestations.
Consistently with our findings, a prospective study on
1047 SLE patients suggests anti-ribo P abs as a reliable
biomarker for the prediction NPSLE?, In addition, ac-
cording to a recent study that performed a meta-
analysis of data on serum and cerebrospinal fluid (CSF)
levels and positivity of Abs, NPSLE patients have ele-
vated serum levels of anti-ribo P Abs compared with
SLE patients. Furthermore, they suggest that these an-
tibodies could be used as an adjunct diagnostic tool
in NPSLE?. On the other hand, clinical associations
with LN or hepatic manifestations, as has been shown
by others??, were not confirmed in our study.We firmly
believe that shedding light on their still obscure asso-
ciations can be accomplished by more comprehensive,
controlled and reliable clinical studies design and this
can be achieved by introducing them in the ACR clas-
sification for SLE.

Nevertheless, we conclude that anti-ribo P abs
are a highly specific marker for SLE, while are strongly
associated with NPSLE and younger disease onset.
Our suggestions from the laboratory point of view
are as follows: a) anti-ribosomal P IIF pattern on Hep-
2 substrate, during screening of ACTD patients, should
lead to SLE investigation and b) young SLE patients
should be tested by more sensitive methods than IIF
for anti-ribo P abs, since their presence could predict
a neuropsychiatric involvement.

Correspondence to:
Alexandra Tsirogianni
e-mail: alextsir@gmail.com
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MuAua MuonvikAc latpikAc, TNO Inmokpdteio
ZTuAua KAvikic Avogoloyiac, B MaBooyikA Kk AFO

Eicaywyn

lia va urtoAoyIoTel N ouyKEVTPWON PIAg TPog Sie-

pelvnon ouoiag otov 0pd pe I00TOTTIKEG PeBOdoU,

XPNOIHOTTIOIOUVTAl SIAWOPETIKES TIOOTUTTEG CUYKEVTRW-
oeIg NG 81ag ouoiag (standards). Autég petpoulvtal
e TIG 181G ouVOrKeG TTOU PETPOUVTAl TA TIPOG UTIOAO-
yiopd Seiypata. Onwg eivar ywwotd, To TeAKS amoté-
Aeopa twv petpricewy eival evepydtntd, mou ekppdle-
1Al 08 «KKPOUOEIG» avd CUYKEKPIPEVO XPAVO PETPNONG
(ouvnBwg éva Aerrtd), dnAadr counts per min (cpm).

H kapmoAn avagpopdg, Aomdy, cuviotd tn yeal-
kr] Tapdotaon NG KATtavourig Tou ofuatog (evepyd-
TNTa oTIG PAdIOPETPIKES EETATEIG) PETAEU eAelBepou
(free) kai Seopeupévou (bound) xvnBétn, cuvaptrioel
NG OUYKEVTPWONG Twv standards.

A. KAaooikdg unoloyiopdg amoteheopdtiwv
TV padlopetpikwv eEetdosnwv

O mapadoaciakdg TPdToG UMOAOYICHOU Twv arfo-
TeAeopdtwy Atav n tornofétnon twv anoteheopdtwv
TWV TIPSTUTIWY CUYKEVTIPWOEWY OE UINPETPE XaPT O€
oUotnua duo a&dvwy, dmmou otov d&ova Twv X (TeETun-
pévn) tomoBetolviav n ouykévipwon Twv standards
kal otov d&ova Twv Y (TeTaypévn) TO avtioToixo aro-
TeAeopa oe cpm. Oewpntikd, epdoov ol pébodol RIA
kar IRMA otnpiovtal otov avtaywvioud onpacuévou
kar pn 1xvnO€tn, to anotéheopa Ba €mpere va eival pia
euBeia yoappn (He katiooa khion otig pebddoug RIA
Kal ge avioloa khion otig pebBddoug IRMA).

AUTO TTou yIvaTav otnv ouvexela Atav n xdpa&n

avoola 2016: 12, 1: 9 — 15

opIfévuag ypappnig mou Eexkivoloe and tn B€on twv
CpM TOU eKAOTOTE dyVWwoTou Sefyudtog, n eUpeon Tou
onuefou dmou autr| Etedve TNV MEOTUTIN KAUMUAN Kal
oTn ouvéxeld n xdpa&n KABetng yPapUnC TIPOC Tov
d€ova twv X and to onueio autd. To onueio drmou
autr €tepve Tov dgova Twv X, avIMPOOoWITEUE TN OU-
YKEVTPWON ToU TPOG HeAéTn Sefypatod.

B. MNMpoPfAjpata mou cuvodeUouv Tov mapa-
doc1aKo tpoémo unoloyiGHoU amoteAecpd-
twv twv egetdoswy RIA - IRMA

AUoTUX®G, VK autd Ba énpere va eival to 18avikd
HovTéAo, oTnv TPdEN Sev rtav 1ol ta mipdyuata. Ta on-
pefa Twv mpdtunwy ouykevipwoswy (standards) oxeddv
noté Sev frav diatetaypéva oe eubeia ypappr] oto kap-
Teolavd oUoTNHA CUVTETAYHEVWY, AMA ATav SIaoKopTTI-
opéva ouvrBwe exkatépwbev piac eubeiag ypapung ka
OTIG aKPaleq HETEAOCEIG N YOAUHH YIVATAV KauTuAN.

Or Noyor eival oMol Mepikol and autoug eivar:

L. EMeyn akpiPeiag otnv avappdenon tou Seiy-
patog (autd avupetwriCetal pepikd pe tn xprjon oi-
AWV Selypdtwy Kal T XEnolpomoinon tou Jéoou
épou auTWV A TNV anodppIPn Toug av éxouv diapopd
peyahitepn tou 5-10%). H xpnoipomoinon autopato-
TIOINPEVWY CUOTNUATWY OTnV ektéheon tng diadikaciag
Kar n pn mapepBoAr tou avBpwmvou mapdyovta eEa-
Aelpel PePIKWE To apandvw TPSRANUa.

2. H éotw kal og pikpd Pabud diapopetikr ou-
YKEVIPWON TOU TIPOCPOPNBEVTIOC aviiowudatog otd
TOIXWUATA TwV cwANvapiwv.
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3.H pn €18k ouvdeon (non specific binding —
NSB), 5nAadr] n ouvdeon Tou IxvnBETn oto cwAnvda-
plo, oe Béon dmou kavovikd dev €mpeme va ouvoeDel.

4. To avernapkéc EEMupa Twv owAnvapiwy and
TO TIEPIEXOUEVO TOUG TPV ard Tn KETENOoN.

5.H S1apopeTikr] XnuIkr] ouyyEveia Tou oNUAcpE-
VOU IxvnNBETn o Oxéon pe TNV TIPOC PETPNON ouaia.

6. H pétpnon kpoloewv amd 1o mepiBdMov (back-
ground). To ModPANpa autd Ndvetal HepIKKG e T PETPnon
evdG ddeIou CwANVapiou Kkai Ty aQaipesT Twv KooUoEwv
mou mpokUrtouy, and ta standards kar ta Sefypata.

7. H un eniteuén 1coppomiag otnv avtidpaon
avtydvou — aviiowHatog.

8. To yvwotd and tnv pikpofioloyia gaivépevo
mpodwvng (high dose hook effect), mou emnpedder tnv
HETPNON TWV UPNAWY CUYKEVIPWOEWY.

9. To gaivépevo low dose hook effect mou kup-
TWVEl TNV KAPTIUAN OTIC XAUNAEC OUYKEVIPWOEIG KAl
opeiletal ouvBwg oe ahooTtepikr) olvdeon 1| oE Ka-
TECTPAPHEVO 1] AnyHéVO IXvnOETN.

10. AMoiwon ouvABwg twv dkpwv TNG KAPTUANG
and un 10avikég ouvBrikeg pH 1} Beppokpaociag.

Il. H armoouvdeon ouvdepévou ixvnBétn améd ta
TOIXWHATA TwV owAnvapiwv katd tn diadikacia tou
mAUciuatoc.

I. MeBobdoloyieg unépBaong twv nmpoPAnud-
TWV KATd TOV UTIOAOYIGHO amoteAeopdtnv
twv e&etdoswyv RIA - IRMA

Emeidr) Aomdy, yia toug mapandvw Adyoug, n did-
Tagn Twv onpeinv Twv MEdTunwy Selyudtwy OTo KAPTE-

olavd oUotnua ouvtetaypévwy Oev eival eubeia yoappn,
xpnoiporolotvtav didpopeg pebodoAoyies yia tov uro-
AOYIOHO TNG OUYKEVTPWONG TwV Ayvwotwv Oeiyudtwy
e Bdon tn petpolpevn evepydtntd toug (I livakag ).

‘Olec o1 mapamndvw xeipdypageg pébodol miepid-
pifav og onuavtikd Babud tnv mbavdtnta andrkAiong
TV anoteAsopdtwy, aAd rtav oe peydio Pabud
EUTTEIRIKEG KAl — 600 aKkpIPeic kal va ritav — eiorjyayav
AdOn otov UMOAOYIOHO TWV ATTOTEAECHATWY.

A. Anpioupyia mpo@il emavainyipdtntag

2& oUOTNUA KAPTECIAVWY CUVIETAYHEVWY, OTOV
d€ova twv X EXOUNE TIMEG OUYKEVIOPWONG Kal OToV
dEova twv Y TIRéQ evepydTNTag. 2xedIAdeTal n KapTUAN
avapopdg pe Bdon ta standards kai ta controls. 2
K&Oe TP CUYKEVTPWONG QVTIOTOIXEN KAl Jia CUYKEKPI-
HEVN KAIoN TNG KapmuAng:

Khon = (Y1-Y2) / (XI-X2) = AY / AX

210 onpeio P tng kapmiAng oxedidloupe Ty @a-
mrropévn PT, tnv opiddévua ypappun PY kar tnv kdBetn
ypapury PX. 2n yoapur, PX, mpoodiopiCoupe turjpa
PS, ioo pe tn diacmmopd oto anotéheopua Y, dmwg uro-
AoviCetal pe tn ouvdptnon amnoteAéopatog — o@Adi-
patog pétpnong. Amé to S oxedidloupe opiddvtia
yPaupr mou téuvel tnv eparrtopévn PT oto onpeio R.
To &idotnua SR avtmpoowelel Ty Tumikr] amdkAion
yia tn ouykévipwon X. YmoAoyiCetal o oUVTEAEOTAG
petapAntétnag CV% (SDxI00/X) kar oxedidletarl to
TIPOPIA EMavVaANYIPSTNTAG, TO OToio oUCIAcTIKG eival
N yeaoeiky mapdotaon tou CV (AX/X) cuvaptioel
TWV QVTIOTOIXWY OUYKEVIPWOEWV.

Mivakag I. Xeipdypapeg pebodoroyieg umoloyiopoU cUyKEVTPWONG SelyUATwV.

H olvdeon twv onueiwv pe eubeieg yoaupés. To anotéAeopa eivar pia tebAacpévn, he apPAEiEg YwVieg, yoaupr). 2Tnv ouvéxeia
oxedidlovtag pia opifdviia ypaupr amd tov dgova twv Y mou ekivd amo TIG KpoUTEIG Tou TIPOgG HeAETN Seiyuatog, Bpiokoupe
TO Onpeio Tmou Tépvel T ypappr Twv standards kai amd to onpeio autd teaBwvtag pia KAbetn ypappn mPog tov d&ova Twv
X Bpiokoupe TN CUYKEVIPWON TNG TPOG UMoAoYIoS ouciag oto umd peAétn deiypa. H peBodoloyia autr eivar yvwotr| pe tov
ayyAiké épo interpolation. 2tnv mpoormdBeia n ypappr mou oxnuatiCel n évwon twv onueiwy twv standards va eival katd to
Suvatdv eubeia, xpnoigomololvtar avdioya pe TNy e&€taon — pe Bdon tnv eumeipia — SIaQopeTikd ypappoypapnuéva xaptd,
Smwg nuIAoyapiBuiké f AoyapiBpikd. [NpoBArjuata mpokurtouy pe ta outliers, tnv acupguwvia SIMAwv mMpoodiopIop®Y Kai driou
TIaPATNPEEITal HeyAAn KapmiAwon Twv onpeiwy.

H oxediaon eubeiag ypapprig mou pe to pdu Siépxetal katd to duvatdv eyyltepa and Ta onueia twv standards. Autd yivotav
e To okemtkd ot Bewpnuikd Ba €mpere ta standards va eival diatetaypéva oe eubeia ypappr), emopévwg oxedidlovtag pia
YPAppr Tou katd to duvatdv mpooeyyilel Ta mapandvw onueia, eEAaxioTomoloUpe Ta AdOn Tou éxouv eloaxBel Katd TNV exTé-
Aeon tng dokipaoiag.

H oxediaon kapmiAng ypappng mou mepvd Katd to duvatdv and Ta mepiocodtepd onueia twv standards xpnoipomolwvtag évav
elkapmto xdpaka Me tov Tpdmo autd anmodexdpaote &t To MPAKTkG anotéheopa piag dokiyaciag Sev eival eubeia ypappr,
aMd kuptwvel TOUAAXIOTOV 0Td dKPA NG KAl TautdXpova eAaxioToroloUue ta Adbn mou €xouv eloaxBel katd tnv exktéleon
NG dokipaoiag.
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Eneidn) ouvrnBwg to mpo@iA emavaAnyipdtntag
avaeépetal os EexwpIoTEG PeTprioelg, Ba Tpémel n
urtohoy1{dpevn andkAion va avTIoToIXel O QUTEC Kal
OxI o010 PECO Spo Twv OmMAwv Serypdtwy. Emiong, n
ouyKévIpwon otov dgova twv X ekppdletal TG oTol-
XEIOOEIG HOVASEG PETPNONG TNG Kal OxI Pe AoydpiBpo
| dAo pabnuatikd petaoxnuatiopd.

E. Tponol oxediaong mpotumng KaumuAng
pE T Borjeia NAEKTPOVIKWV UTIOAOYIGTWV

Me TV eMKEATNON TNG XENONG TWV NAEKTPOVIKWY
UTTOAOYIOTWY, O UTTOAOYIOHOG TwV AMOTEAEOPATWY EYIVE
EUKONSTEPOG KAl TIEPIOOATEPO AKPIPG, KaBwg elor)-
xOnoav pabnuatikég pebodoloyieg oto oxnuatiopd
NG KapmuAng twv standards, ol omoieg mepidpidav og
peydho Pabud tnv mbavdtnta AaBwv. O umoloyioTig
e€dvyel pia pabnuatik ouvdptnon yia TNV KapTuAn
avapopEdg, TIoU TOU ETIITEETEN va UTTOAOYICEl T OUyKE-
vIpwon NG umd digpelvnon ouciag os éva deiypa
and To enfmedo g evepydtNTag Tou Selyatog, dTwg
npoodiopiletal padioavoooAoyIKd, Xwpig TNV avdykn
oxediaong ¢ KapmiAng. BéBaia, to mpdypappa mpo-
OQPHOYNG KAPTUANG Tapoucidlel pia KapmuAn, Hote o
XPAOTNG VA €xel pIa ypagik mapdotacn twv Sedo-
pévav. H xpnoiporololpevn pabnuatikr ouvdptnon
yIa TNV TIPOCAPHOYH TwV TRSTUTTWY onueiwy Ba mpénel
va MPooappdlel TNV KAPmiAn katd to duvatdv TAn-
OI€0TEPA OTIG CUYKEVTIPWOEIG AUTEG, dSnAadr n TIHA
Tou ouvteAeoT pooappoyrc (R?) va eival kovtd otn
povdada (otoug padioavooorpoadiopiopous, © CuVTe-
Neotrig R? exppdlel To Mooootd TG petaPAntdtntag
NG evepydTnTag mou e&nyeital pe Bdon TG HeTaBoAég
NG ouykévipwong). H diadikacia tng mpooappoyrg
NG KAWTIUANG propel va eiodyel ota anoteAéopata
kdmolo Babud méAwong 1} mpoPAnPatikig emavainyi-
potntac. Or dmoleg péBodol akolouBouvtal Sev ey-
yuavtal 100% emtuxr| emihucn Tou {NTAPATog, 0o0odr-
Tote TiepiMAoKeg Kai av fval,

Eriong, moMég popég eival mpaktikd va epydetal
KQVEI e OUVAPTAOEIG TWV TTAPAUETPWY TWV KAPTE-
OlavVWV OUVIETAYHEVWV (TTX. O AOYAPIBOG TNG OUYKE-
VIPWONG OE OXEON HE TO TTOCOOTO SECUEUNEVNG AKTI-
VOPoAIdg, KOK).

AUo eival ol emkpatolvieg pdmol oxediaong Tng
MPATUNNG KAUTIUANG:

v’ n pébodog interpolation kai

v’ n epappoyr| evog pabnuatikol HovTENOU.

E.l. Texvikég interpolation

BaoikA mapadoxr| otig pebddoug autég eival éti
ol TUpEG Tou urtoAoyiotnkav and ta standards dev
EUTEQIEXOUV AdON 1] Tl Ta AdBN eival oAU pikpd, emo-
HEVWG YIa va oxnUaticoupe tnv mMEOTUTIN KauTiAn
TIPEMEl Va TIG eVWOOUpE PeTa&y toug. Av autd yivel pe
xprion eublypappwy TuNPdTwy, TéTe PIAPE yia linear
(ypappikd) interpolation.

O pabnuatikdg tpdrog mou yivetal o urtoloyl-
OHAC TNG OUYKEVTPWONG evAg dyvwotou defypatog ei-
val o eEAC:

Av urtoBéooupe éti cX eival n {nrolpevn ouyKe-
vIpwaon Tou deiypatog Kkai rX efval ol KpoUoEIg TTou
nipape and autd to Selfypa, rl kar r2 eivai o KpoUoelg
TV YVWOoTwV standards ¢l kal ¢2 twv omoiwv ol KpoU-
OEIG AVTIMPOOWNEUOUV TNV AUECWG PIKPATEPN KAl TV
apéows peyalitepn T amd autriv Twv KpoUoewy
Tou dyvwotou defyuatog, Téte IoXUel

(X =cl)y [ (c2-cl)y = (rX-rl) / (r2-rl)
Alvovtag tng eEfowon wg MPog cX EXOoUE:
X = cl + {(rX-rl) / (r2-rl)} x (c2-cl)

Efval moAd elkoho mAéov yia évav mpoypaupati-
ot H/Y va uhomoifjoel éva pikpd mpdypaypa mou Ba
€Qapuolel Tnv mapandvw e&iowon oTiG KPOUTEIG TwV
dyvwotwv derypdtwy kal Ba uroloyilel €101 TIC ouyKe-
VIPWOEIG TOUG,.

Enfong, av epapudooupe tnv mapandvw e&iowon
XPNOIMOTIOIWVTAG OXI TG AUESA YETVeEIAlOUCEG OUYKE-
VIPWOEIG, AMJ TIIO ATTOPAKOUOHEVEG, TTOPOUE Va uTio-
hoyiooupe g amokAioelg (bias) Tou propel va éxel o
UTTOAOYIOHAC TNG dyvwoTtng CUYKEVIPWonG. Mmopoupe
(piHoUpevol Tov xelpdypapo TPATO) va SOKIHACGOUE
av n andkNion autr propel va eAattwBel, xpnoiyoriol-
WVTAg TO AOYdPIBO TWV CUYKEVIPWOEWY KAl OTn OU-
VEXEIQ vVa TTAPOUE ToV avtiAoydpIBpo Tou arnoteAéopa-
T0¢, Tou Ba 1ooUTal Pe TV dyvwoTn CUYKEVTPWON.

Mia kaAitepn mpooegyyion eival avt va xpnoipo-
roijooupe eubeia ypappry (dnAadn cuvdptnon mpw-
Tou Babuou) yia va eviooupe ta onefa Twv stan-
dards, va xpnoiporoifjooupe cuvaptrioelg Jeyahlte-
pou BaBpou (Mivakag 2). Epmeipikd @aivetar du n ka-
Nitepn péBodog eival n xprion MoAUWVUPWY TPITou
(cubic) BaBpoy, dnAadn tng HopPAc:

P = at Bx + yx? + &3

H pebodoloyia autr| cuvavtdtal ota uroAoyIoT-
Kd OUOTAPATA Twv y-counters pe tov Opo «cubic
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Mivakag 2. E§iowoeig S1apdpwy HopQwV TIPOOEYYIOTIKWY KAUTTUAWY.

eubeia ypappn

mapaPolr| (TETpaywvikr) KaumuAn)
KUBIKY KauTTiAn

KapmuAn 4ou Babuou

KapTUAn v-ootou Babpou
urepPoAn

EKOETIKY) KAUTUAN

TPOTOTIOINUEVN KOETIKN KApTUAN
YEWHETPIKY KAUTTUAN
TPOTTOTIOINUEVN YEWHETPIKY KAUTTUAN
KAPTUAN Tou Gompertz
AOVIOTIK| KaQUTUAN

splinex, eival n amolotepn pop@r| TNG TexvIKAG spline-
fitting kal emPBdaMer mepiopiopols olvdeong ota on-
pela ouvdvinong Twv TPNHATWY TIoU CUVICTOUV TNV
KapTUAN. Na va eivar opaAr oto pdu (smooth) n ma-
PAySUEVN KAUTIUAN, TTOETTEl va eival opaAr n getdBaon
and To éva TPAPA TNG KaumUAng (peta&u duo onpeiwv)
oto dMo (peta&l Tou deltepou amd ta MPWTa onpeia
Kal tou endpevou). fia va emteuxBei autd, mpérmel va
mAnpouvtar o akdioubeg o cuvOrikeg:
* N KkAion Twv dUo kapmiAwv ota onpeia ouvdvinong
va eivar idia ka
* 0 PUBPOG PETABOAAG TNG KAIONG Twv SUO KAPMUAwv
va eivai idioc,

>€ Mo pabnuatikr y\wooa autd onpaivel ot oTo
onpeio émou ocuvavtovtal ol SUo KaumuAeg Ba mpérel
N MpWwtn Kai n deUtepn Mapdywydg Toug va eival iBieg.

[Aéov TePIMAOKEG HOPYES TNG TexvikAG Siabé-
TOUV TIAPAPETPOUG «Agiavong» (smoothing) tng ka-
HTTUANG, wote n Tiapaydpevn ypapur va eivar mepio-
odtepo eubeia rj TepiopiCouv Tov apiBud Twv oneiwv
ouvdvinong oe €va.

O mapandvw ouvBrikeg eival oxetikd eUkoAo va
emAuBouv pe tn PoriBeia H/Y. Me tn pébodo autr —
mou, mapdyovtag pabnuatikd 1codlvapd KapmiAwy
YPAHHWY, epappdletal oe eupU @dopa avoooavtidpd-
oswv — €xel anodexBel epmelpikd Ot Ta anoteAéouatd
efval OXETIKOG aKpIPr), Mapéxouv KAmold TPOoOTacia
ané ta outliers kar tnv acupewvia yeta&d dIMAwv
TIPOGSIOPICHWY, EVK KAl Of AMOKNICEIG amd tnv mpay-
patukdTnta eival pikpéc (epdoov mdvta 1oxUel n ouv-
Brkn &t ta standards éxouv SouheuTel e dPIOTEG CUV-
Brikec). O1 anholoTtepeg HOPPES TNG TEXVIKAG XPNOl-
potroloUv TN péon TIpr evepydtnTtag (He TIG CUVETTEIEG
TIOU QuTo PMopel va €xel og TiepImtwoelg outliers). Eri-

Y =a, +aXx

Y =a, +aX +ax?

Y =a,+aX+aXxX+aX

Y =a,taxX+ a2><2 + a3><3 + a4><4
Y=g, taX+axXt+ .. +aX

1Y =a,+aX

Y = abX f log Y = log a + (log b)X
Y=abX+g

Y =aX®rlog Y = log a + b(log X)
Y=axXt+g

log Y = log p + b*(log q)

IY =abX+ g

ongG, MEETEl va amo@elyeTal n «eméktaony (extrapo-
lation) TG kapmuAng, kabwg ol spline-fitting texvikég
Sev Siabgtouv eyyevelc Broxnuikoug Tiepiopiopolc yia
TO OXMUa TNG KAUTTUANG.

E.2. Eqpappoyr pabnupatikwv povtédwv Kkai
oTatioTKWV PeBSSwv oTov urToAoyIoud
TWV AMOTEAECPATWY

H epappoyr| pabnuatikdv goviehwv maAivépd-
HNong otn dnuioupyia KAumUAwv OUYKEVTPWONG O€
pia dokipaocia otnpietal oty undBeon ST o Tpay-
HATIKEG OUYKeEVIPWOEIG Twv standards amokAivouv ou-
vABwg amd tnv unoAoyicBeioa Tipr. To TMAgovEéKTNpa
autwv Twv peBddwy eival du mpooapudlowv Ta po-
vIEAa ota Sedopéva, dlopBivouy PEPIKWG Ta AdON,
BaciCovtal OToUG UTTOKEINEVOUG (PUCIOKOXNUIKOUG [n-
XaVIoPoUG Twv avoooavtidpdoewy Kai ouvodeloval
and vynhr moidtnta epappoyrig otnv mpdgn, mapdt
Sev Aappdvouv undyn dhoug toug duvatolc mapdyo-
VIEG eMidpaong oe pia avoooavtidpaon.

H amhouotepn kar ouvnBéatepn MPOGEYYIoN OTO
nPSPANpa eival n pébodog Twv eAaxioTwy TeTpayw-
vov. 2Tn pébodo autr Bewpolpe ST N MPASTUTN Ka-
HTTUAN eivar autr yia tnv omoia 1oxUel n cuvBrkn ot
10 dBpOoIoHa TWV TETPAYOVOY TwV KABeTwy anootd-
OEWV TWV onpeiwv twv standards and autiv eival to
ehdxioto duvatdy, dnhadn Sivel to pikpdtepo &Bpol-
opa TETPAyWvwV Katahomwv (sum of squared residu-
als). Autd dev onuaivel dt kat' avdykn meplypdeel td
dedopéva e Tov AoV IKavoTToINTIKS TEATIO Kal OTnv
TIPAEN HEPIKEG QOPES avakuTTouv amnpdopeva Tpo-
BAquata. Ta katdhorma eival ol Siapopég avdueod oTig
TIapaTnPEOUKEVES Kal OTIC MPoBAemdpeveg TipéC. Otav
n mapatneouyevn tpr eivar yeyadtepn and tnv mpo-
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BAemdpevn, To katdAormo eival Betikd, evw dtav eiva
HIKpOTEPN, TO Katdhoimo efval apvnuikd.

2TV TIePIMTwon Tou N yeappr] Tou avalntouye
efvar euBeia (dnhadr| cuvdptnon g poperig y=ax+b)
T6Te pINGPE yia euBeia edaxiotwy TeTpaywvwy. Av N
{nroupevn ouvdptnon eivar peyaitepou Babuoy, téte
MIAQUE yIQ YN YPAMMIKG ouvdptnon eAaxiotwv Te-
TPaywvwy. H yevikr poper| tng ouvdptnong eiva

P=atBx+yd + 63+ L+ ox
H ouvnbéotepa avalntolpevn cuvdptnon eivai
Tpitou Pabuoy, SnAadr tng Hop@AC:
y=ax>+Bx2+yx+8

Arogelyovtal ta peyahitepou Pabpol ToAuw-
VUHA YIa TNV ano@uyr] TAAQVIWoEWY TG MApayOUevng
KaumiAng. H emfluon twv mapandvw {ntnudtwy pe
Toug Mapadooiakolg pabnuatikolg Tedmoug Atav ap-
KETd KOMWONG Kal €Ew amd TIG CUVABEIG IATPIKES YV®-
oelg. Me v eupeia dpwg epappoyr twv H/Y kar pe
Tn oxediaon MPooeyyIoTK®WY aAyopIBpwy, SnAadr| pe-
Bodoloyiwv Tou pe Siapkeiq emavaiqyerg (itera-
tions) mpooeyyifouv TG otabepég tng {nToupevng
ouvdaptnong €wg 6tou ekmAnpwBei n {ntoupevn ouv-
0rjKn, n epappoyr] Toug anotelel MAéov poutiva.

H mohuwvupikr) maAvdpdunon efvar 1diaftepa eué-
NKTO HOVTEAO e TTOAU IKQVOTTOINTIKY EQAPHOYr| € eupy
(AOoNA CUYKEVTPWOEWY Kal evepyotrtwy. Mmopel emniong
n diadikacia tng maAivdpdunong va eival otabpiopgvn
(weighted regression): AOyw tng petaBaidpevng ema-
VAANWIPSTNTAG OTo €UpOG TNG KAUMUANG, otabpidovtal
Ta peTpoUpeva onueia (to «Bdpog amotiunong» kdbe
onpeiou eival To avtiotpoo tng SIacTiopdc), WOoTe eKel-
va pe v kaAUtepn enavaAnyipdtnta va ennpedouv
TIEPIOOOTEPO TNV TIPOCAPHOVYH TNG KAUMUANG. Kar 56
TIPETEl VA amogeVyeTal N «eMméktaony (extrapolation)
TNG KAUTUANG, KABWG Ol TEXVIKEG TTOAUWVUHIKAG TTAAV-
Spdunong dev diabétouv eyyeveic Bioxnuikoug Teplo-
pIopoUC yIa TO OXAPa NG KapmiAng. Emiong, mpémel va
aMokATTTETAl TO TUARA TNG KAPMUANG OTIG UPNAEG ou-
YKEVIPWOEIG, KABWG PMopEl va OTEPETAl TTPOG Ta AV
(og avtaywvioTikEG peBddoug) 1 Tipog ta kdtw (oe avo-
00PAdIOUETPIKEG HEBGBOUQ).

LT. Movtélo tecodpwy mMapapETpuv

‘Eva dMo pn ypappikd poviéAo Tou ouxvd xpn-
olJoroletar eival To JOVIEAO Twv Tecodpwy TIAapauE-
Tpwv (Four Parameter Logistic Model - FPLM), to
otoio efval eméktacn Tou poviédou logit-log.

To povtého logit-log eival paBnuatikdg petaoxn-
patiopds Tou Tteivel va kataotroel eubeia TNV KaumuiAn
avagopdc, kabwe povtehorolel pabnuatikd ta kpia
(PUOIKOXNUIKG OTOIXEIO TwV KATAOTACEWV TIOU N KaWTU-
An avumpoowrielel. H logit-log ouvdptnon petaoxnua-
TiCel pia olypoeIdr] KAPmUAn pe éva onueio ouvdvinong
(To XaPAKTNPEIOTIKO OXARA TWV KAUMUAWY Og avoood-
vTIdpdoelg) oe eubeia ypaupr. 2€ aVIAyWVIOTIKEG Je-
8680u¢ onpelwvoupe otov dgova twv X o AoydpiBuo
NG OUYKEVTIPWONG Kal otov d&ova twv Y To logit tng
evepydtntag, pe Siopbuwon yia to By (evepydtnua yia
standard pndevikrc ouykévipwong) kar to NSB:

logit Y = In (Y/I-Y), ériou Y = (B-NSB) / (B,-NSB)

lia Tov umoAoyiopd tou NSB pmopel va xpnoipo-
roin@ef n Tiur) mou divel o kataokeudoTtAG 1 kdroia
TR TIOU €xel eUnelpIKA amodeIxXTel XpPAOIUN YIa TNV
KaAr] TIOGapHOYr| KapTUANG f akdua kai va ayvonBel,
KaBWwg oti¢ TIeEPIoodTEPES £EETAOEIG €xel TTOAY XAUNAA
upn). To NSB avtimpoownelel tnv evepydtnta yia driel-
pn ouykévipwon Tng ouciag, ondte oe dievépyela
IRMA, to pabnuatikd povtého eival idio, ald to NSB
avukaBiotatar and to T (uPnAdtepn duvatr| evepyd-
nta). Ta Sedopéva mou MPoKUTTowV and TNV e@ap-
povr NG HeBddou upiotavtal mpooappoyr, Katd mpo-
Thnon pe TMoAUWVURIKA TTaAivEpdunan, kabwg ta on-
pela otig OUo dKpeG TG KAWMUANG amokAivouv amd
eubela ypappr] (AGOn umooyiopou B, kar NSB). Katd
TNV €QAPHOYH YPAPHIKAG TIAAIVOPASHNONG Yid TNV Tipo-
oappovn eubeiag ypapurig oe logit-log ypdpnua, uro-
hoviCovtal n kAion (slope) kai n otaBepd (intercept)
¢ KapmuAng (Mivakag 3). Av o petaoxnuatiopdg log-
it-log dev kataotrioel eubeia tn ypappr, elodyetal mo-
Awon ota anoteAéopata tng e&étaong, 1ISiwg ota dkpa
n¢ kapmiAng (Eikdva 6). Eivar onuavtikd va diacea-
NoTel OT o1 KAIVIKG onuavTikeS TIHEG Oev emnpedloval
and TNV £QApPoyr ToU PETACXNUATIOHOU.

210 FPLM 1o unoloyiotikd mipdypappa TIapExel
4 MapapéTpouc:
V' Kkhion kapmiAng - d
v’ otaBepd KapmiAng - ¢
v dvw aolumwtn KaumuAng —a+b (avurpoowrelel

v aAnbr| tipr Tou By)
v’ KGtw aoUpImwtn KapmuAng -a (avumpoowrelel v
akn®r tipr} tou NSB),

o€ avTIOIAoTON HE TIG TIEIPAPATIKA EUDICKOPEVEG TIHEG
Tou B, kai to NSB ot logit-log pebodo. H e€iowon
oto FPLM éxel tn popon:
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Mivakag 3. Xprioipeg évvoieg kal MapdpeTPo! Twv avooouebddwv.

v' EuaioBnoia pebddou: n pikpdtepn Moodtnta e mPog avixveuon ouciag Tou Prmopel va petendsl e T OUYKEKPIPEVN [Eé-
Bodo, dnAadr| n ouykévtpwon tng ouciag mou eival otatiotikd diagopeTik and To pndevikd standard

v’ Emavahnuipdtna pebddou: o Babude otov ormoio oupmittouv 0o 1 mepicodtepa anoteréopata tou idiou Sefypatoc, pe-
TPNHEVA E TNV OuykekpIpévn pEBodo. Mmopel va umoloyioTel yia évav ouykekpipévo mpoodiopliopd (intra-assay) rj yia TToA-
Aoug diagpopetikoug mpoadiopiopolg (inter-assay). 2uvibwg ekppdletarl e tnv tumikr) amdkhion (standard deviation) twv
petpricewv and tnv péon tpr fj Je Tov ouvteAeotr| petaPAntdtntag (coefficient of variation)

SNANENENEN

EVEPYOTNTAG.

AN

y =a + b [exp(c-dinx) /I+ exp(c-dInx)]

Tpomomoidvtag kabepia amd g MapauETpoug,
propoUpe va SoUpe TIC TIPOKUTTTOUCEG HETABOAEC OTO
OXAPA TNG KaPmuAng (mpooappoyég otn Bdon pabn-
HATIKOV OUVENKWV).

To FPLM eivar and tic mAéov a&iomoteg kar eué-
NkTeG PeBSSoUG TTou €xouv avamtuxBef yia tnv mpo-
oappoyr TNG MPATUTING KAWMUANG Kar cuviotd tn fdon
Twv alyopiBuwv mpooappoyAg oe MOAG autduata
ouotrjuata. Me katdhnho Aoyiopikd Kal eQapuoyn
TIPOOEYYIOTIKOV ahyOpIBuwy emtuyxdvetal n BéAtiotn
TIPOOappoyr TNG KAuTUANG. AdkAion amd tic Bewpn-
TIkéG mapadoxég tou FPLM mapatnpeitarl og high dose
hook effect, avenmapkr| ékmhuon, amopdkpuvon tou
TIPOCPOPNUEVOU avTIyOVoU | avTICWHPATOC amd In
oteped @don, Pn €101k oUVOEDN TOU QVIXVEUTIKOU OU-
OTrUaTog otn oteped Pdon Kal o XapnAry avaloyia
Tou evlipou umepo&eiddon mpog To UMdoTpwUd Ot
ELISA. 2¢e kdmoio Pabud avupstwmniovial, ald to
FPLM mapouoidlel Suokohieg oto Xelpiopd acupe-
TPIOV TNG KAPTUANG. Autd uniepPaivovtal efte pe mpo-
OEKTIKA 0TdBIoN Twv Sedopévmy Kal TTAPAUETOWY EfTE
HE TNV €QAPHOYH TOU HOVIENOU TIEVIE TIAPAUETOWV:

y = a + b [exp(c-dInx) /I+ exp(c-dInx)]™

‘Otav m=l,tdte n kaumiAn eival SUPPETPIKY YUpw
ano 1o EDg . To povteho twv mevie mapapetpwy eival
TO TAéOV €UENIKTO OTIG QVOCONOYIKEG HEBOSOUC, KaBWg
diatnpel TI¢ pabnpatikég cuvOrkeg, MpoBAEToVTAg Kal
TG TTapatnpoudevec otnv mpdén amokhiceic and n
ouppetpia. Amartel T pétpnon 5 standards.

>1abepd (intercept) kaumiAng: n mpoPAemduevn tipr Tou Taipvel To Y (evepydtnta), dtav To X (cuykévipwon) eivai O.
KAion (slope) kapmiAng: pétpo petafoArig Tou Y, dtav to x petaBdietal katd pia povdda.

Octikr] KAion: dtav ol TIPEG TG ouykévpwong au&dvovtal, cuvaugdvovtal Kai ol TPEG EVEPYSTNTAG.

Apvntikr] KAion: dtav ol TIPEG TNG CUYKEVTPWONG augdvovtdl, HEIVOVTal Ol TIUEG evepyOTNTAG.

MeydAn kAon: n euBeia eival amdtopn, dnAadn) PIKEEG PETABOAEG TNG OUYKEVIPWONG EMPEPOUV UeYAAeG PETABOAEG TG

Mikpr| KAfon: ol HETABOAEG TNG evePyOTNTAG OUVAPTHOE! TNG OUYKEVIPWONG €ival IO OTadIAKEG.

AXAnAoypagia:
A. Notérmouhoc
e-mail: enmfZ23@gmail.com
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The Demolition of the Welfare State

in Historical Perspective

G. Dourakis

The most obvious feature of the Great Recession
from mid-2010 onwards was certainly the explosion
of public deficits and debts. During the first two years
of the crisis (2008-2009), the risk of an imminent col-
lapse of the global economy had forced governments
to step in and spend huge amounts of public money
to bail out banks and to support the real economy
and employment. The bailout of the financial system
with public funds —i.e. the conversion of private sector
losses to public losses-, fueled a spectacular growth of
public deficits and debts. Confronting a potential fiscal
derailment, governments rushed to withdraw their fis-
cal stimuli and by mid-20I0 they began to implement
short-term fiscal consolidation policies, i.e. restrictive
fiscal policies, combining spending cuts and tax in-
creases. Therefore the price paid by most societies to
rescue their banks was a drastic shrinking of the wel-
fare state, mainly in public health and public education.

However the reduction and degradation of the
welfare state has deeper causes, which existed long
before the onset of the recent economic crisis.Actually
this phenomenon began in the early '80s, after the tri-
umph of new economic liberalism and the consolida-
tion of a free market system (laissez-faire), and has
since continued unabated. The current economic crisis
has just accelerated this process. One of the key
strategic objectives of neoliberalism, as expressed by
its leading founder Milton Friedman, is the elimination
of public goods and their provision by the private sec-
tor: So, according to this view, in the long run we do
not need to have any public health or public education
services. These services can be provided much more
effectively and efficiently by private firms. During the
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long transitional period, the main vehicle for the grad-
ual implementation of the neoliberal strategy is a sim-
ple, concise and practical governance formula, known
as the "“Washington Consensus”. The key recommen-
dations of this recipe are extremely simple and clear-
cut: deregulation, privatization and drastic reduction
of the welfare state. It is a set of economic policies
that are now applied in many countries all over the
world, no matter how different they are, with the en-
couragement and the insistence of the IMF and the
World Bank.

Unfortunately the crisis has hit our country with
an unprecedented ferocity. The annual material and
intangible output (GDP) is down by 25%, unemploy-
ment has assumed nightmare proportions (varies con-
sistently around 25%), public debt has gone through
the roof (it is now exceeding 180% of GDP), while the
production capacity continues to decline for the eighth
consecutive year! This is a negative peacetime world
record, at least as far as it concerns the economic
performance of western countries over the past eighty
years.And all that happened despite the dramatic de-
cline in the income of the lower and middle classes
brought about by the violent fiscal adjustment process.

However the living standards of these social class-
es were not only directly affected by the reduction of
wages, but also indirectly, through drastic cuts in gov-
ernment spending in the areas of health and educa-
tion.Just when more than ever all these people need-
ed the support of the welfare state to make ends
meet, they saw social services shrink and deteriorate
considerably. This may have dramatic social conse-
quences. The crisis-induced lack of money is forcing
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many people (both insured and uninsured) to reduce
their visits to the doctor, not to buy the drugs they
need or/and to decrease the necessary preventive ex-
aminations. Therefore the chances of serious or chron-
ic diseases increase, which —among other things—
would unduly burden the public budget, since their
hospital treatment involves much higher costs. There
is no doubt that our country should reduce per capita
health expenditure, which is too high.The savings, how-
ever, should not come from the reduction or degra-
dation of the services provided by the national health
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system, but from fighting the excessive use of drugs
and/or overpricing of all kinds of supplies in the public
hospitals. This is an enormous task. It requires political
will and effectiveness in fighting corruption, i.e. direct
conflict with the powerful interlocking interests in the
health sector
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Byzantine “Xenones” and messages for designing
contemporary optimal health care interventions

A.K.C. Notopoulos

In ancient Greece, for the first time in history, the
Hippocratic Collection of medical texts introduced
the rational investigation of the underlying causes of
various diseases. It should be noted that the practice
of medicine had not yet incorporated the social char-
acter and orientation that have later enriched our ex-
perience, as it did not constitute an obligation of the
state to provide health care.The existing treatments
of the patients took place at their home and occa-
sionally they resorted to Asclepieia for sleeping under
intentional conditions and curative-mystical-apoc-
ryphal interventions.

Well refined conceptions on human brotherhood
and the definition of medical profession (towards a
sense of a special call or mission of the physician)
emerged only in the late antiquity by Skrivonius Largus,
Serapion and Soranus from Ephesus. During the Hel-
lenistic and Roman period there are mentioned only
a few individual initiatives [i.e. the first orphanage in
history made by the emperor Trajan for the children
of killed legionnaires (Fig. I), the military valetudinaria
introduced by the emperor Marcus Aurelius for the
injured soldiers], reflecting a subtle trend to socialized
application of health rules, certainly without any sys-
tematization in forms of organized care. The first pri-
vate medical office (“medical tavernae”) in Rome was
founded by a Peloponnesian doctor in 219 BC, while
in 70 AD the city of Gythion bestowed praise for the
chief public doctor because of his diligent care for the
poor patients (as this care and liability was not at all
expected then).

Inspired by the self-transcendent Christian love
(which envisages each patient created as an image
and in the likeness of God and considers any offering
for him/her as a fundamental issue for the salvation of
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Fig I. Plutei of Trgjan. A huge marble relief located inside the
Curia showing Trajan seating on a podium in the Forum
Romanum, instituting the alimenta, a charitable organization
for orphans. On his right, there stands a personification of
Italia, carrying a child on her arm.

human beings) and the organizational vigor of the
emerging New Rome (i.e. Constantinople), there took
place the creation of a network of philanthropic social
and health care units, called “xenones”, that was fur-
ther expanded and integrated into the appearance of
the first historically certified hospital care provision.
While not claiming for innovations in medical practice,
the greatest medical achievement of the era is patient
care organization. During this period, it became the
duty of any believer or citizen to practice charity.

In 356, Eustathios established “xenodocheion” to
care for the sick and the lepers in Sebaste of Armenia,
whereas Aetios combined the medical treatment with
his clerical activities. In 372, St. Basil of Caesarea created
on his own expense a magnificent benevolent com-
plex in his birthplace Caesarea of Cappadocia. The
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Fig. 2. Part of a computer reproduction of the Hospital of
Sampson lying between St. Sophia and St. Eirene. It was
founded in the late 4th century by St. Sampson who
housed homeless people and healed the sick ones. It was
restored by Justinian after its destruction during the Nika
Riot. After St. Sophia, it has been the most brilliant building
of Constantinople.

Vasileiada included the cathedral, the residence of the
Bishop, priests’ and ministries’ houses, hospital, nursing
home, orphanage, leper, houses for the medical and
nursing staff, hostels for visitors and poor people, tech-
nical schools for young, buildings for workshops and
domiciles for craftsmen.

Among the plethora of similar institutions, the
most distinguished, considering their brilliance and high
quality of service, were the Guest House of Sampson
since the 4th century (Fig. 2), the Mangana Xenon
since the Ilth century and the Hospital of the Panto-
crator Monastery since the 12th century (Fig. 3). The

Fig. 3. The nowadays Zeyrek Camii has formerly been the
Pantocrator Monastery with its famous Hospital, founded by
the Emperor John Il Komnenos and his wife Eirene in [l18-1123.
The Hospital was divided in 5 wards, each of them served by
2-3 doctors, 3-4 certified assistants, 2 complementary
assistants and 2 nurses. Every detail is reported in Typikon.
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latest’s Typical sets impressively every detail of the
daily operation of the hospital designed for 50 patients
and the nursing home for 24 aged men.

These xenones made a significant contribution
to the training of young physicians. Women doctors
had an essential role in medical practice. There was a
trend for giving special attention to bathrooms (*‘di-
akoniai” were specially devoted to provide baths to
the poor), heating and cleanliness of patients.

Payments or tips for medical care in xenones
were banned. Hospitals supplied clothes and money
to the poor patients so that they can cope with their
difficulties during the first three months after their
hospitalization. The hospital clothing items and linens
were renewed every year and the old ones were dis-
tributed among the poor people.As we obviously see,
some welfare initiatives of that era still remain as en-
viable and unsatisfied demands for our current season.
With this level of active function, apart from taking
care of and curing the needy patients, the hospitals
gradually started to appeal to the aristocracy and be-
came an attractive place even for the cure of the im-
perial families.

The xenones were operating depended on the
financial support of the imperial government, the
Church and some monasteries, the donations of
wealthy families, the low paid medical work and the
bequests made by benefited patients. Their creation
does not appear to be the result of a systematic plan
(i.e. recording or predicting the needs to be anticipat-
ed, creating social awareness that treatment is an in-
dividual right of every citizen), but it springs from the
Christian compassion for the dynamic response to
the increased needs of the social body, exacerbated
by the continuous wars, the great migration waves,
the epidemics, hunger periods, etc.

The Christians doctors — through their personal
transformation — adopt such anthropological presup-
positions, that they show a rather abundantly flourish-
ing than conformational way of life, providing con-
scious, selfless and loving service to their fellow human
beings in response to divine calls, which activate their
constitutive inner appeals.

Gradually the consolidation of the institution, led
the Emperor Justinian (6th century) in the drafting of
detailed legislation for such institutions, considering
that xenones and Hospitals help each city to obtain
its appropriate form. This view was further enhanced
by the wise counselor Theodore Metochites (in the
years of the Empire of Nicaea), adding the missing
completeness into the ancient Greek concept of the
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city. This network of xenones and hospitals provided
treatment to the hospitalized patients as well as walk-
in clinical services and medicines to the general pop-
ulation.

Justinian (and later Leo Il the Isaurian) deter-
mined legally the right of any citizen to intervene when
a hospice or hospital failed to perform its social func-
tion.The self-regulation bestowed to these institutions
enabled their effective development and gave a Chris-
tian channel expressing the ancient Greek spirit of
sponsorship. These institutions incorporated the civil
chief doctors (municipal archiatroi) who were trans-
ferred from the payroll of the cities to the staff of the
xenones. Gradually, every doctor acquired fame
through their work into them in monthly shifts (eg in
the Hospital of the Pantocrator Monastery, doctors
worked every other month, earning very low salaries,
while in the intermediate periods they were allowed
to practice their own private profession, charging a
rather high price for their visits).

With regular benefits from the public treasury
and tax breaks, the operation of these xenones con-
tinued, nevertheless constantly albeit with fluctuations,
even in difficult times of crisis — which forced the elim-
ination of the governmental support of the institutions
— still functioning through private donations during
the end of the Empire.

Indeed, they gave rise to the first hospitals of the
Persian Empire (in Tzountisapour by Nestorian
monks), the Muslim patients' homes (bimaristans) and
the Western hospitals of monastic orders initially.

Today, in an era of heightened economic com-
pression and mitigation of social solidarity disposal,
wherein the expression of the reasonable human feel-
ings is determined and counterbalanced by certain fi-
nancial parameters, our reference to the experience
of the first historical and very extensive, though not
systematic, social welfare and organized patient care
in a society embedded with a different perception of
state and personal perspectives, enriches the demand-
ed rational planning with aspects of action particularly
impressive and consolidates the sense of responsibility
for optimizing the current welfare interventions.

Correspondence to:
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2uotnpa Yyeiag kai NMoArtik Emkoivwvia

B. BAacidng

H uyefla oe dAeg TG KOVWVIEG Kal O OAEG TIG ETTO-
x€¢ Bewpeftal unéptato ayabd. To idio kal otnv EA-
Aada. 1 autd to Adyo ool epmiékovtal oto oUoTnua
napoxrg uyeiag mapadooiakd amoAduBavav éva 181-
aftepo KaBeotw oe oxéon pe Ta umdAoima PEAN TNG
Kovwviag. Autol Atav Tiou propodoav va diatneroouV
f va eEaopalicouv to uméptato ayabd, tnv uvyeia. Erm-
TIAéOV oI VEeG avakaAleIg oTny faon twv Tabrioewy,
Ol XEIPOUPYIKES eMepBdoelg kal ol Ogpareleg péow pn-
xavnudtwv dnpioupyoloav oto Koivd pia aiobnon
aogdhielag amévavt oe mBavoug Kivouvous. Tautd-
XPOVa Ol €I0N0EIC OXETIKA PE TIG VEEG ETTIOTNHOVIKEG
avakaAUPelg TAvia MPOCEAKUAY TO evOIAQEPOV TOU
Kolvoy, efte og Tipaypatikr Bdon, efte otn opaipa tou
15eatol fj Tou aniBavou, TTou SpwG AoV TiepvoUoE
oto emmedo NG anAig MEAYPATIKATNTAG YId TOUG
acBeveic kar TG poutivag yia To 1atpIKS TIPOCWTTIKO.

H oikovopikr| kpion otnv EAA\dSa dMae tov tpd-
TIO [E TOV OTI0I0 AVTIMETWTTICOUPE TNV UYEIQ, TOUG Yyia-
TPOoUG, Ta VOCOKOEIQ Kal TIG EMOTNHOVIKEG AVaKaAU-
Peic. H aduvapia epyaociac éxel wbrjoel peydho pépog
Twv EAVvwv oto mepiBwpio kai or orolol, av kal Exouv
eEaopaliopévn akdpn tnv mpdoPacn oTiG UTINPESIES
uyeiag, wotdoo aicBdvovtar adiknuévol anévavt o
&Aoug Toug GANOUC TToU ammoAdpBAVOUY TWV KavOVIKGOV
urnpPeoiv. Yridpxel AoV apeiBupia kar kaxumoyia,
iowg kar CANa.

EmmAéov n nueprioia didtaén (to agenda setting)
TWV pEowV evnpéPwong) €xel ald&el. H mepioToMq
damavav éxel v Mpwtokabedpia Kal or KUBEPVWVTEC,
ol drolol kuPepvavteg, divouv ot dnuooidtntd TG
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TIEQITTIWOEIG OTTIATAANG KATd TO TIAPeABdV, KOTE va Tie-
TUXouV O €UKOAQ Tn cuvaiveon otnv TEPICTOAR TwV
damaviyv otnv uyeia cuVOAIKG, fy otnv diakorr| mapo-
xAG urnpeaiwv. Or TNAeBeatég, o1 akpodteg vopidouv
&t n e€aipeon Tou kavdva, Atav o Kavovag, EMOUEVKG
tefvouv va avupetwmiouv MAéov exBpikd tnv mapoxr
UTTNEECIWV UYEIAG Kal TO 1aTPIKO TPOoWTKS GTo GU-
VOAS tou. Emmiéov dtopa mou xprilouv pakpdxpovng
kal otaBepric Ogpareiag, ou BAEMouV TNV TTEPICTON
Twv danavev yia v MERMIWor Toug, OxI Hovo dev
anoAapPdvouv tn cuvaiveon NG Kovwviag, aAd avti-
petwriovtarl emKkptikd. AVt va Toug aviheTwi¢ouy
WG xpdvia acBeveic, Toug aVTIHETWTICOWV WG KAEPTEG
Tou dnudaiou XPARATOC.

Efval pavepd ot ta péoa evnuEpwong xpnoipo-
roijnkav katd tn didpkeia tng kpiong (2010-2016
K.E) W dpyava dIaxeipiong Tou Kovou, TIDOKEINEVOU
va TETUXOWV TTI0 €UKOAA TIC TTEPICTOAEG OTO oUOTNHA
arovopnc mepiBaiing kar eEaopdhiong tng uyeiag. O
OTOX0G METEUXON Kal TTAéOV TO KOIVG OTPEPETAI ETTI-
KPITIKG TTOOC G00UG «oTIatarouvy To dnUdacIo Xpriua,
VOONAEUTIKA 16pUHaTa, ETAIPEIES, IATPIKS KAl VOONAEU-
kS TpoowtkS kal acBeveic. Opwg e autd tov T1pod-
7o TPauPatifouv To GUVOAO TOU CUGTHHATOC, KAl TO
wBolv og xelpdtepeg eMOOOEIG OTO HENOV.
Correspondence to:
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The German Health Care System -
Commercialized health care is rather expensive
and bad for patients and employees

Rakowitz Nadja

Since the beginning of the 1990ies we are facing
the commercialization of the German Health Care
System.The social health insurances have not been pri-
vatized by being sold to a company but they have
been “reformed” from inside by adapting most of the
principles of private insurances. Before the 1990ies the
hospitals in Germany were either public or independ-
ent non-profit. Now more than 30% of the hospitals
are privately operated for example by Fresenius He-
lios, one of the 30 top companies on the German
stockmarket. But the other ones are also forced to op-
erate similar to the private owned and profit driven
hospitals.

The changes in hospital reimbursement with the
mandatory introduction of the DRG system in 2004
brought dramatic changes in the hospital surgery: On
one side reduction in the average length of stay and
cost transparency, on the other side reduction of nurs-
es (one nurse for 35 freshly operated patients at night
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is “normal” in German hospitals) and an increase in
“productivity” (less employees for more patients with
shorter length stay). But the worst consequence of
the DRGs is the decline of medical services. Proce-
dures and therapies are driven by economic principles
not by medical criteria. But even the economical goal
of cost reduction was not fulfilled. Costs are rising
faster than before.

While in Germany a movement against DRG and
the commercialization of health care is starting to
grow the 3rd Memorandum still wants Greece to im-
plement (German) DRGs and reorganize hospitals in
line with the German “model" —a model of the most
commercialized health system in Europel!
Correspondence to:
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Toupiopog kai Ynnpeoieg Yyeiag. NMapouoa
Katdotaon Kal d1EpeUvnorn TV duvatoTHTWY
MAapPOXNG IATPIKWV UTINPECIWV OE NOVASEG uyeiag
tng Bopeiou EAAASOG yia tnv avamtuén

TOU TOUPIGHOU

T. TQioupng

In the last three decades a change has occurred in
the preferences of travelers, which concluded in the
comeback of health tourism, a very popular form of
tourism since antiquity. There is a presentation of the
historical evolution of the phenomenon, up to our days.

This presentation is about health tourism in a the-
oretical basis, in an attempt to recorf it's sub - categories,
to set the limits of it's market and in general to define
all the determinative factors of the phenomenon.There
is also a presentation of medical health destinations
that have already met growth of this sector or with
common characteristics with North Greece.

There is also reference, to one of the main rea-
sons for medical tourism growth globally, which is the
variance of price for medical services, among the
healthcare systems and the private providers.There is
mentioned a coding and categorizing system of dis-
eases and treatments that have been accepted globally,
for the cost control in healthcare services. Examples
of pricing are given, in combination with necessary
synergies and co-operations.
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Additionally through a SWOT analysis, the pres-
entation focuses on the estimation of medical
tourism’s chances of development in North Greece
and the possibility of basing this development, on the
offering of medical services in existing healthcare units.

Furthermore, there is an attempt to study the
healthcare units through a first degree research with
the top executives that manage them. This way, an as-
sessment for Health Tourism itself and for the ability
of its growth in this certain region, is produced.

At the end, the goal of this presentation is the
recording of the theoretical framework for health
tourism and the utilization of the extracted results in
creating the proper strategy for the development of
health tourism in North Greece, focused in the pre-
fectures of Thessaloniki and Chalkidiki, through certain
propositions.

Correspondence to:
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Visual brain games

V. Karampatakis

The visual signals are transmitted to the visual
cortex and are followed by the analysis of their
components in various brain centers. The process
targets to the perception and understanding of the
optical information and the individuals perceive the
image, the light and its intensity, the colors, the shapes
and the size, as well as the distance and the mobility
of the objects and creates a complete live picture of
the surroundings. Further evaluation of the
environment is related to higher sensory, emotional
and cognitive functions as the visual stimulus is finally
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integrated triggering the relative individual responses.
Former visual experiences, memory records and
emotional responses to the stimulus are linked
accordingly completing the visual function. In this path
of vision related brain processes, a deviation may
happen producing a faulty visual perception.
Correspondence to:

Vasilios Karampatakis
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H aneikovion twv eyKe@aAIK@v AEITOUpYIRV

I.MN. lepaocipou

H @iAodo&ia twv veupo-emoTnUOVWY OTo va Ka-
TAVONOOUV TOV EYKEPAAO KAl TIC AEITOUPYIEC TOU, €XEl
ouvapndoel MOAMoUG. 2rjuepa eillacTte oTNV EUXdPIoTN
Béon va to emtixoupe MEAyPAtikd, pe tnv Borifeia Twv
OUYXPOVWV TEXVIKWV EYKEQANIKNG amelkOVIong, OTwg
eival o1 texvikég NG Axktivodoyiag (Asrtoupyikd MRI)
Kal TNG AeIToupyIKrG-popIakrg aneikdviong pe peo-
doug tne MNMupnvikic latpikAig (SPECT kai PET).

H avatopikr] aneikévion Twv Sop®Y Tou eykepd-
AOU [E TN Payvnuky Topoypagia, emtpénel Ty dle-
pelvnon Twv eNKWV Kal QUAGKWY, TV AETTTAV OOV
Kal TwV OXNPATIOP®WY TG @aids Kal AsUKnG ouoiag pe
uPnAr Siakprtikr Ikavdtnta.

Ta teheutaia xpdvia éxel eEehixBel To Aeitoupyikd
MRI (fMRI), to omoio PaciCetal otn diapopd Twv pa-
YVNTKOV 1I810THATWY TG o&uaioopaipivng kal TG pn
o&uyovwpévng aigoopaipivng oto aija.

Me Tnv Asitoupyikr ameikévion pe tn PéBodo
SPECT xpnoiporoivtag Amogihikéd mapdywyo (HM-
PAO) emonuaopévo pe petaotabepd texvritio (Tc-
99m), emtuyxdvetal n xaptoypdenon tng TomkAg di-
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HaTIKAG eyke@alikig pong (rCBF), evd emmAéoy, efval
EPIKTF Kal N oUVOEON TWV AEITOUPYIKWY TTARAPETOWY TOU
eYKe@ANoU (uvrun, mpooavatoNopdg, mpdén, Adyoq), pe
TG TUXOV HETABOAEG TNG eyKEPANKAG dpdeuonc.

H Aertoupyikr] ameikdvion pe moditpoviakr| KApe-
pa (PET) xpnoipomoleitar yia ) XapToypdenon He-
taBolwv otnv rCBF kar otov petafoliopd tng yAuKoS-
{nG, MA@ kal otn oupmepipopd veupodiafiBacTwv.
Xpnoiporololvtal Bpaxifia padiopdppaka mapayod-
peva and KukAOTpovio. TéToleg PeTproelc odrynoav
OTOV VIOMOPS aIoBNTIKWY, KIVATIKWY KAl YWWOoIaKOV
AEITOUPYIWY OTOV avOPWITIVO EYKEPANO.

>t SPECT kar PET peléteg xpnoiporoieital to
HOVTEAO TNG OTATIOTIKAG TTAPAPETPIKAG XapToypden-
ong (SPM), to omoio ouviotatal otny emmpofoir] Twv
AEITOUPYIKOV HETABOADV OTO avaTtopikd HOVIEAO TOU
EYKEPAAOU.

Correspondence to:
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Endobronchial ultrasound (EBUS)

P. Zarogoulidis

Endobronchial uttrasound (EBUS) is a technology
that allows real-time visualization of structures adja-
cent to the airways during bronchoscopy. Linear EBUS
incorporates an ultrasound transducer into the tip of
a standard bronchoscope and guides transbronchial
needle aspiration (TBNA) of lymph nodes and para-
bronchial masses. Radial EBUS integrates a miniature
ultrasound transducer into a free-standing probe that
can be advanced through the bronchoscope’s work-
ing channel into the periphery of the lung to guide
sampling of peripheral lung nodules and masses. EBUS
was introduced into bronchoscopy almost a decade
ago and has transformed the diagnostic approach to
mediastinal and hilar diseases, particularly in lung can-
cer The American College of Chest Physician’s
(CHEST) Lung Cancer Guidelines, third edition, sum-
marized the data on EBUS-TBNA in the mediastinal
staging of lung cancer and reported an overall median
sensitivity of 89% and median negative predictive of
91%."3 Based on these findings, these guidelines rec-
ommended ultrasound-guided needle-based sampling
techniques over surgical staging as the first step in the
mediastinal staging of lung cancer. Additionally, EBUS
can be used for visualization of thrombus inside ves-
sels, local therapy application (tumor/lymph nodes),
measurement of pulmonary hypertension and peri-
cardial effusion aspiration.>*

Recommendations for the EBUS
diagnostic technique

.In patients undergoing EBUS-TBNA, we suggest
that either moderate or deep sedation is an accept-
able approach (Grade 20).

2. In patients undergoing EBUS-TBNA, we sug-
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gest that ultrasonographic features can be used to
predict malignant and benign diagnoses, but tissue
samples should still be obtained to confirm a diagnosis
(Ungraded Consensus-Based Statement).

3.In patients undergoing EBUS-TBNA, we suggest
that tissue sampling may be performed either with or
without suction (Ungraded Consensus-Based Statement).

4. In patients undergoing EBUS-TBNA, we rec-
ommend that the use of either a 2I- or 22-gauge nee-
dle is an acceptable option (Grade IC).

5.In the absence of rapid on-site evaluation in
patients suspected of having lung cancer and under-
going EBUS-TBNA for diagnosis, we suggest that a
minimum of 3 separate needle passes be performed
per sampling site (Ungraded Consensus-Based State-
ment).

6. In patients undergoing EBUS-TBNA for diag-
nostic evaluation, we recommend that tissue sampling
can be performed with or without rapid on-site eval-
uation (Grade IC).

7.In patients undergoing EBUS-TBNA for the di-
agnosis and/or staging of suspected or known non-
small cell lung cancer, we recommend that additional
samples, beyond those needed to establish the diag-
nosis, be obtained for molecular analysis (Grade 1C).

8.In training EBUS-TBNA operators, we suggest
that low- or high-fidelity simulation be incorporated
in training (Grade 20).

9.In evaluating EBUS-TBNA operators, we sug-
gest that validated EBUS skills assessment tests be
used to objectively assess skill level (Ungraded Con-
sensus-Based Statement).

10. In patients with suspected sarcoidosis with
mediastinal and/or hilar adenopathy, we recommend
that EBUS-TBNA be used for diagnosis (Grade 1C).



P. Zarogoulidis

Il In patients with suspected tuberculosis with
mediastinal and/or hilar adenopathy who require
lymph node sampling, we recommend that EBUS-
TBNA be used for diagnosis (Grade IC).

12.In patients with suspected lymphoma, we sug-
gest that EBUS-TBNA is an acceptable initial, minimally
invasive diagnostic test (Ungraded Consensus-Based
Statement).

Correspondence to:
Pavlos Zarogoulidis
e-mail: pzarog@hotmail.com
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Electromagnetic Navigation Bronchoscopy

S.Tryfon

Peripheral pulmonary lesions (PPLs) are common
incidental findings. Their rising incidence has paralleled
the increasing use of computed tomography (CT) as
CT is approximately three times more sensitive than
plain chest radiography scans.

The diagnostic yield of flexible bronchoscopy is
expected to be between 20 and 84% but for lesions
less than 2 cm in diameter; is fallen to 149%. The Elec-
tromagnetic Navigation Bronchoscopy (ENB) system
is a new technology that provides navigational assis-
tance coupled with steering ability to localize and sam-
ple PPLs. Initial human trials occurred in 2005 and
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over 20,000 procedures have since been performed.

The system consists of.iLogic virtual bronchoscopy
planning software; a “location board” which emits low
frequency electromagnetic waves; an extended working
channel that is similar in function to a guide sheath; an
eight way steerable catheter to enable selective cannu-
lation of bronchi;and a *“locatable guide™ containing sen-
sors that allow precise tracking of both position and
orientation throughout the electromagnetic field.

Preparation and execution of ENB procedures
involves several phases: Planning phase; Procedure;
Navigation; Sampling (Figure I).
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Figure I. iLogic virtual bronchoscopy pre-planning screen. Note four viewports showing axial, coronal and sagittal CT views and
virtual bronchoscopy view. Green sphere represents the target lesion, the Purple line indicates mapped pathway and purple

dots represent anatomical registration points.
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Electromagnetic navigation bronchoscopy is gain-
ing increasing acceptance as a diagnostic modality, par-
ticularly in North America and Europe. The overall
published diagnostic yield for ENB alone is highly vari-
able and ranges between 59% to 77.3%.

Currently, high level evidence underpinning the
technique is limited and its position in the diagnostic
algorithm of PPLs remains unclear. Despite the mis-
diagnostics challenges together with high cost and
learning curve, the navigational ability of ENB offers
the potential for wider clinical applicability, both diag-
nostic and therapeutic, than is possible with conven-
tional bronchoscopy.

Correspondence to:
Stavros Tryfon
e-mail: stavrostryfon@yahoo.gr
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Minimally invasive surgery (Laparoscopic &
Robotic) in a time of economical crisis

K. Psarras

In the last three decades, technological advances
in optical fibers and robotics have pushed surgical
techniques in the era of minimal invasive procedures,
such as endoscopic, thoracoscopic, laparoscopic and
robotic operations. New indications and guidelines
have been published by international surgical societies
and are now being consistently followed by surgeons
in most developed countries. Open surgical proce-
dures tend to become a historical past in many dis-
eases, or be reserved for complex or complicated
cases. Although this offers a great deal in smaller sur-
gical trauma, less postoperative pain, shorter hospital
stay, lower incidence of postoperative complications
and reoperations, it certainly involves more costly
equipment and raises dilemmas if the Health System
can afford oris worthy to pay such amounts of money
in all cases.

Laparoscopic cholecystectomy was the first min-
imally invasive procedure to be adopted in the early
90's in our University Hospital and ever since surgeons
rushed to attend postgraduate courses in leading
countries in order to get acquainted with newer la-
paroscopic procedures. However, after the onset of
economical crisis in Greece, restrictions in materials
and instruments have rendered laparoscopic opera-
tions from difficult to “dangerous”. For example, the
laparocopic apparatus tower and cameras that we
currently use date back to the early 90's,are old mod-
els that have been repaired several times and never
been replaced, besides the cameras are two-dimen-
sional with poor quality of vision.We many times get
troubled with screen black-outs in the middle of the
operation. Three-dimensional cameras are safer; are
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needed to perform complex manipulations and are
those currently used in developed countries. The mul-
tiple-use laparoscopic instruments that we have are
also old, and do not perform properly. For example
scissors fail to cut and “bite” tissues or graspers fail to
grasp adequately. Single-use instruments provided on
the other hand are the cheapest ones in the market,
with low quality performance. Consequently, the la-
paroscopic surgeon in our University Hospital today
makes a scary effort to adopt, and sometimes risks
finishing the operation in a marathon of technical
problems.

On the other hand and according to the inter-
national guidelines, laparoscopic colectomies are now
the gold standard operation for colon and rectal can-
cer in developed countries. This is in other words the
commonest operation for the commonest cancer in
the Western World. The cost for such a procedure
appears higher in first sight and permission to get the
specific instruments is prohibitive by hospital author-
ities. Consequently, none of our five University De-
partments of Surgery in our city performs this oper-
ation today. However, scientists in the US have esti-
mated that the overall cost including longer hospital
stay, complications and all medications, is about 6.500%
higher in open procedures.

Robotic surgery has been developed for minis-
cule manipulations in areas where the anatomy implies
very attentive movements, such as in the pelvis or in
the heart. However our University does not have any
robotic surgery system in any of our hospitals. On the
contrary, in private clinics, robotic systems exist, and
insurance pays a part at least of the expenses.



K. Psarras

Talking about advanced surgical procedures in a
time of economical crisis and difficulties that we sur-
geons face every day in favor of patients’ health, we
cannot omit to mention that even simple materials
such as sutures and gloves that we use today are the
cheapest quality in the market. These, as all other ma-
terials, are selected through an official procedure (auc-
tional competition) according to their cost, provided
that they all appear to have the required specifications.
However, for many of them, quality is very poor. Some-
times we need to change gloves 3-4 times because
they get easily torn, or use 2-3 different sutures be-
cause they get easily broken when tied. It seems that
some companies unfortunately pass their quality con-
trols with ambiguous procedures. It would be better
after all to buy materials which are a little more ex-
pensive but with better quality, or from well known
companies in the medical world.

Conclusively,and because in human life our health
and safety is the most important gift, our Health Min-
ister officials should reconsider their budgets and their
auctional competitions in providing materials and in-
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struments in hospitals in a more scientific and wise
way, in order to facilitate surgeons to perform elegant
operations in favor of patients.
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Mpoodoi otn popPoAeITOUpYIKI] ATTEIKOVION)

TOU EYKEPAAOU

A. Pwtdémoulog

H afovikij (AT) kal n payvnukr topoypagia
(MT) amotedolv tnv e&€taon ekhoyAc yia Tnv avd-
SeiEn kai diapopodidyvwon eEepyaciwy Tou eyke@d-
Mou. Qotdoo, dev mavouv va anote oy pid QVaTtopikA
aneikévion. O1 vedtepeg texvikég tng MT dnwg didxu-
ong, agatikrg SIRBnNong Kai eacpatooKoriag mpoopE-
POUV TTOAEC TTANPOOPIEC yIa TNV KATavonon Ing
naBopuaoiohoyiag twv dykwv. H topoypapiky ameikd-
VION EKTTOPTIAG Hovrpous gwtoviou (single-photon
emission tomography — SPECT) kai n topoypapia ex-
TIoUTAG TodTpoviou (positron emission tomography —
PET) mpoopépouv 1o petaBoNikd TIPOo@IA autwv twv
xwpoe&epyaoiwv. To PET, map’ dAa autd, dev eival
akopa eupewg dladedopévo Kal kGBe eE€taon éxel e-
ydho koéotog. H SPECT omvBnpoypdenon, and tnv
AN, éxer anodeixBel &t amotelel pia TIOAU KaAr evai-
Aaktikr) Adon. H xprion tng SPECT og xwpokataktnti-
KEC eEepyacniec eyKeANOU €xel ATTOPEQEI ONPAVTIKA
BorBeia o MToMoUC topeic. To padioiodtomo M Tc-
Tetrofosmin (*MTc-TF) eival éva oykégizo padiopdp-
HAKo, TTOU apXIka XpnoIdoTToIOnKe otnv aneikovion
NG APdTWOonG ToU PUOKAPSIoU. 2TOV EYKEPANO EYIVE
duvatr n didkpion Twv XaunAdg and uPnAig Kakon-
Beiag dykwv e Bdon to Babud mpdoinyng g *mTc-
TF. EmmAéov, o BaBudg mpdoAnyng tou padlopappd-
kou Bp€BnKe va oxeTiCetal oTaTIoTIKA ONUAvTIKG e TO
defktn kuttapikoU moAamiaciacpou MIB-I/Ki-67 twv
yAolwpdtwv. 181aftepa oe aoBeveig pe moAdpop@o yAol-
opAdotwya, TNV eMOETIKSTEPN HOPPH YAOIOPATOG HE
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Héan emPiwon evdg £Toug, o TIPOEYXEIPNTIKOG BaBudg
PSOANYNG Tou Padlo@apudKkou €Xel TPOYVWOTIKN
atia. Avtiotoixa oe pnviyyliwpata e ty xprion g
9IMTc-TF BpéBnke oTaTIoTIKG ONUAVTIKY CUCXETION e~
1a&U tou Babpou mpdoAnying tou padlogapudkou Ka
tou MIB-I/Ki-67 kabwg kal Tou mocootou TN S edong
TWV KAPKIVIKWV KUTTdPWV Kal TNG Unapéng rj OxI aveu-
mAoe1diag ota pnviyyiwpata. Emfong Atav duvatr n did-
KQION TWV TUMIKQV and Ta Kakorjén pnviyyiopata. Eva
emiong 181aitepa onuavtikd KAvikS pdPAnua oe acBe-
VEIG PE YAOIWUATA TTOU €XOUV AVTIETWITIOTES Pe aKTIVO-
Beparmeia kar xnueioBeparneia eivar n didkpion NG
AKTIVOVEKPWONG ard Tnv UToTPOTTH, PIAg Kal ol dUo
OVISTNTEG €XOUV TIOANU SIAPOPETIKY AVTIHETWITION KAl
nipdyvwon. lia tv mepartépw emPBePaiwon g TexvVIKrg
enfdoong (technical performance) kabwcg kai tng dia-
yVwotikrg akpiBeiag (diagnostic accuracy) tou Tc-99m
tetrofosmin/SPECT, Bpioketal oe eEENEN €va mpdypapua
KAIVIKAG avdTTtuéng ota mAdioia tou epeuvntikoy €pyou
«GLIOMARK: Validation of blood-brain-barrier per-
meability as a glioma biomarker by means of the
radiotracer 99mT c-tetrofosmin and single-photon emis-
sion computer tomography»* [Horizon 2020-SME
Instrument Phase 2].

AAAnAoypagpia:

Avbpéac Pwtérourog

e-mail: andreasfotopoulos9@gmail.com

* To mapdv epeuvnuikd €pyo AapBdvel xpnuatoddtnon and to mpdypappa ‘Opicovtag 2020™ (Horizon 2020) tng Eupwndikrg
Emtpommg yia tnv unoothipi&n Kavotopwy PIKPOUEoaiwy eMXeIPoewy, Pe apiBud oupPoiaiou No 673737,
To mapandvw Kefevo ekppdlel TIG AMOYEIG TWV CUYYPAPEWY KAl O QOPEAg Xpnpatoddtnong dev eival umelBuvog yia orol-

adnmote xprion TG MANPOYOPIAG TTOU TIEPIEXETAl AVWTEPW.



ENMF 2016

Redefine what is possible - The promise of PET/CT

E. BapdaAdkn

H ameikoviotikr a&ia tou PET/CT otnv oykohoyia
elival eupéwg avayvwplopévn, amnd tnv didyvwon Kai tnv
otadionoinon, éwg ToV EAEYX0 TNG AMOTEAECUATIKATN-
1ag otnv aktivoBeparneia, to PET/CT mapéxel otoug
OYKOASYOUG —kal OXI pdvo— ta dedopéva yia va aro-
paofoouv tnv anoteAeopatikdtepn Bepareia yia KAOe
riepimtwon.

MNapdAa autd axkdpa kar orpepa to PET/CT £p-
XETAI QVTIPETWTTO HE TIPOKAOEIC, amd TNV avaykaid-
NTa NG HeEiwong g xopnyoupevng ddong otov
acBevry, p€xpl TNV araitnon yia YeyaAitepn MOCOTIKN
akpiBela xwpic dpws va Buoidletal onoladrmote dia-
YVWOTIKY Ikavdtnta kai akpifeia.

H peiwon tng 8dong orjuepa eivar anapaitntn yia
kdBe aoBevr), aMd peiwon ddong onuaivel adénon tou
BopUPou, peivovtag Tnv MoIGTNTA TNG eIKAVAg odnyw-

VIAG OTO XelPOTEPO 0eVAPIo Ot [N SIayVwoTIKr eikdva.

[Npokeipévou va peiwbel o BépuPBog efte au&dvetar o
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XPOVOG TG e&€taong (au&dvovtag Spwg tig mhavdtn-
TeC yIa gPdvion YPeudoeikdvwy Kivnong), fte pe To va
ouMexBoUv Teploodtepeg KpoUuoelg auEdvovtag tnv
euaiobnofa tou pnxavipatog. H tdon orjpepa oto
PET/CT eivai va pmopel va opioBel mocoTikr| exktiunon
NG aobéveiag, To omoio BaciCetal otny TUTIKA TIr TTe0-
oAnging SUV (Standard Uptake Value), mpokeipévou va
diamotwvetal vwpic n anoteAeopatikdtnta tng Bepa-
niefag mou AapPdvel o aoBevric. Emopévwe n axkpifeia
Tou SUV eival moAd onpavTikd.

Apa mpénerl va eipacte oe B€on va eEaogai-
ooupEe XapnAi¢ ddonc e&€taon pe eEaipetikr akpiBeia
SUV. TeAikd mwg eipaote og B€on va aviigetwmmioouye
autrv TV MPoKAnon?

AMMnhoypagpia:
Euyevia Bapbardkn
e-mail: Evina.vardalaki@ge.com
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Estimation of the collective effective dose to
the Greek population from medical exposures

M. Nikolaou, S.Vogiatzi, M. Kalathaki, G. Simantirakis, C. Koukorava, S. Economides,

J.C. Hourdakis, V. Kamenopoulou

Introduction

Medical exposures contribute the largest to the
population man-made radiation exposure, mainly due
to the high frequency of diagnostic examinations and
the patient doses involved. Greek Atomic Energy
Commission (EEAE) estimates the annual collective
effective dose and per caput dose to the Greek pop-
ulation from x-ray and nuclear medicine procedures.
This work was performed in the framework of ‘PRIS-
MA' project within GSRT's KRIPIS action, funded by
Greece and the European Regional Development
Fund of the EU under the O.P. Competitiveness and
Entrepreneurship, NSRF 2007-2013.

Method

The estimation of the annual collective effective
dose, S, (person-Sv) and per caput dose, Eper{aput,
(mSv/caput) requires information on the frequency
(i.e. annual number) and the mean patient effective
dose, E .., (mSv) for each type of diagnostic and
interventional procedures. The frequency was assessed
by a nationwide survey that has been conducted in all
radiology and nuclear medicine departments.The Epat
was evaluated from dose measurements performed
by EEAE and by using appropriate software or ICRP
published conversion factors.
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Results

In 2014, approximately 6.7 million diagnostic and
interventional procedures were performed in Greece.
Plain radiography constituted of about 60% of all
procedures. The estimated frequency, i.e. number of
procedures per 1,000 citizens was: 447 for plain
radiographies, I35 for computed tomography scans, 7
for interventional procedures, 2 for fluoroscopic
procedures and 20 for nuclear medicine procedures.
The annual collective effective dose was estimated to
|9776 person-Sv.The annual effective dose per caput
was estimated to 1.7 mSv from diagnostic radiology
and 0. mSv from nuclear medicine procedures.

Conclusions

CT scans contributed 80% of the collective dose
from all diagnostic procedures.The frequency and the
mean effective dose of plain radiography and
mammography were similar or lower compared to
relevant data from European countries, while the
mean effective dose of CT scans was higher than that
of the European average.

Correspondence to:
M. Nikolaou
e-mail: magda.nikolaou@eeae.gr
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Medical exposures to ionizing radiation

during pregnancy

S. Economides

Often, pregnant women may be exposed to ion-
izing radiation, either intentionally for medical thera-
peutic or diagnostic (radiology or nuclear medicine)
purposes or sometimes unintentionally. This is an issue
that requires special attention and handling due to the
increased interest in the doses expected to be re-
ceived by the fetus.

Special guidelines and reports have been pub-
lished by scientific organizations and committees con-
cerning the exposure of the fetus to ionizing radiation,
as well as the associated risk for the appearance of
any biological effects. In some cases fetal doses are
not negligible, especially when the fetus lies within the
irradiation beam during high dose medical procedures
such as computerized tomography (CT) examinations,
interventional radiology procedures and radiotherapy.

If the medical exposure is justified and the preg-
nancy has been confirmed, then certain and adequate
measures for the optimization of fetal exposure are
required. If the pregnancy has not been confirmed, a
thorough investigation is required before a woman at
reproductive age undergoes any diagnostic or the
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therapeutic procedure in order to avoid inadvertent
fetal exposure.

For exposures taking place during the first two
weeks post-conception no further consideration is
needed. After this period, an evaluation of fetal dose
is required based on the type of the diagnostic or
therapeutic procedure performed. If the evaluation
results show that the fetal dose is higher than 100mSy,
a further analytical and case by case estimation is nec-
essary regarding the dose and the associated risk. Fetal
doses above 100mSv are unlikely to occur due to com-
mon medical diagnostic exposures.

EEAE has established a special committee to deal
with situations of fetal exposure to ionizing radiation.
The role of the committee is mainly consulting. Preg-
nant women can contact EEAE in order to be in-
formed about the effects of ionizing radiation during
pregnancy and to be assisted in decision making.
Correspondence to:

S. Economides
e-mail: sotiris.economides@eeae.gr
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Regenerative Medicine: The power of Stem Cells

to Personalized Medicine

E. Michalopoulos

The field of regenerative medicine is dedicated to
the study of repairing, replacing, or regenerating dam-
aged human cells, tissues, or organs to restore or estab-
lish normal function.This could be approached through
numerous strategies, from stimulating endogenous
processes to repair damaged tissue to deriving or trans-
planting entire organs to replace those that are beyond
endogenous repair. Though the field is currently in its
infancy, regenerative medicine is predicted to be one of
the most important disciplines in medicine to develop
in the next decade, with therapeutic applications in a
wide variety of medical conditions. Potential cells that
could serve as source materials for regenerative medi-
cine and cellular therapies include hematopoietic stem
and progenitor cells derived from bone marrow (BM)
or umbilical cord blood (CB), placental and amniotic
fluid and tissues, mesenchymal stromal cells (MSCs), skin
cells, and other organ-specific cells that could be engi-
neered to perform reparative functions?.

In the modern era of genomics, systemic and mo-
lecular biology, great advances have enhanced knowledge
and understanding of disease pathophysiology. New bi-
ological markers help early diagnosis and play an im-
portant role in decision-making regarding the treatment.
Additionally, new technologies allow to better under-
stand the differences between individual cases, a fact
that could uftimately lead in the establishment of tailored
and personalized treatment to each patient. This, how-
ever, has increased the scientific demand for access to
high-quality material and information, in order to further
advance research and therapeutic applications. There-
fore, Biobanks have been created to assist medical re-
search, clinical,and translational medicine. Depending on
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their purpose and specialty, they are classified into dif-
ferent types. Disease oriented, population based, case
control are but some examples of existing Biobanks>,
Therefore, it will be necessary for clinical grade
stem cells to be isolated and maintained in conditions
that are established under good manufacturing prac-
tices in order to improve, not only survival, but also
the therapeutic potency of the cells. In conclusion, in
an era where stem cells and the growing field of re-
generative medicine elicit excitement and anticipation
across the scientific world, it seems appropriate to re-
consider the potential future of progenitor cells biol-
ogy, transplantation, and banking®.
Correspondence to:
EuotdBioc MixaAdmouog
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AvoooOepaneia Tou Kapkivou:

2 UYXPOVEG MIPOKANCEIG

X. EppavounAidng

H avtiAnyn ¢t Ba pmopouoe n dupuva tou opya-
viopoU va oTpagel anoteAeopatikd Katd Tou kapkivou
efval moAd mahid. zekivnoe wg mupetoBeparneia mpiv
and évav aiwva, érou n MpdKkAnon onyaipiag kar n &
autrig diéyepon Tou avoooToiNTikoy Prnopouce va
BeATiwoel KATIOIOUG PETAOTATIKOUG KAPKIVOUG Kal ou-
vexioTnke pe v xoprjynon tou Baxirou BCG yia tnv
TPAANYN TOTTKWY UTTOTPOTWV KAPKIVOU TNG KUCTEWG.
Katémy, otnv dexaetia tou 60 n avakdAuyn Twv Kuto-
KIVAV OTTWG N IVIEPQEPAVN KAl N IVTEPAEUKIVN TTPOKJ-
Aeoav peydho evBoucoiaopd o omofo¢ olvtopa Tepl-
opliotnke otnv pIKER KAIVIKA XpnoIudtnTa og Aeppw-
HaTa, HEAQVAORATA KAl VEQPEIKOUG KAPKIVOUG. 2TNV OU-
VEXeIQ €xel DOKINAoTel peydhog apiBpdg epfoAiwy Kal
aVOOOKUTTAPIKWV Bgpareiyv érou TdA, apd TG ap-
XIKEG TIPOOOOKIEG, TA AMOTEAEOUATA {TAV ATTOYONTEU-
TIKA. 2.€ QUTEG TIG PEAETEC TapatnenBke Tl n avdruén
eIBIKOV KAWVWY TTou avayvwpllav Kapkivikd avtydva
in vitro Sev rjtav enapki¢ yia pIa eMtuxr] avoooard-
vinon. TeAikd dpwg n avocoBeparneia tou kapkivou
ETAVEPXETAl OTO TIPOOKAVIO [E IBIAITtePN EUPAct), apou
1a teAeutdia xpdvia avedeixBnoav pe peyaritepn oa-
@AveIa pnxaviopol avocoavoxrig 1ou pdAov fAtav
urreuBuvn ya g amotuxieg Tou mapeAddvtoc. Etol, po-
VOKAWVIKA avTIOWHAta mou adpavorololy emgavela-
KOUG UTTOSOXEIC TTOU OXETICOVTIAl PE TNV AVOCOavoxH
eloN\Bav pe emtuxia otnv KAvIKA mpdén. H mAipou-
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pdpmn otpépetal katd tou umodoxéa CTLA4 twv T-
AEHPOKUTTAPWY Kal avactéMel Tnv adpavoroinon
HETA amd emaer| e KUTTAPA TIOU TTAPOUCIAlouV avTi-
yova. Etol ta T-Aeppokittapa evepyoriololviar arno-
TeAeopatikd Petd and mapousiacn Twv KAPKIVIKOV
avtydvwv and pakpoedya. H imNigoupdumn éxel
gyKplon yia Tnv Bepareia tou peAavaopatog. Mia dAn
TOAU onpavtik 0d6¢ adpavoroinong twv T-Aepgo-
KuTtdpwv apopd tov d&ova Programmed cell death-
| (PD-I) kar tov ouvdétn PDL-I. To PD-I ekppdletal
OTNV €MEAVEIQ TWV EVEQYOTTIOINKEVWY KUTTAPOTOEIKWY
T-Aeppokuttdpwy eve) Ta KAPKIVIKA KUTTApa ekppdlo-
VIAG TOV OUVOETN ToU KaTtopBwvouy va ta adpavorol-
olv Kdl va amo@eUyouv €101 TNV AVOCOETITAENON.
Movokhwvikd avtiowpata katd tou PD-I éxouv Adn
eyKPIBel yia xprjon Katd Tou HEAQVWPATOG, TOU KAPKi-
VOU TOU VEQEOU Kl TOU TIVEUHOVOG HE KaAd amoTeAé-
OpaTa, VK €PeUVATAl N XPrion Toug o€ TAEIAda dAwY
Sykwv. H avakdhuyn autv twv avacTtoewy g avo-
00avoxnG €xel MPOKaAéoel avaBewpnon OANG NG
avocooykohoyiag kar avalwotmipwon Tou evOIagEpo-
VTOG yIa Hia OAO Kal TTIO AMOTEAECUATIKY AVOOOAOYIKY
andvinon oto MEORANKAa Tou KapKivou.
AXAnAoypagia:
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Personalized medicine and pharmacogenomics:
Challenges and perspectives

loannis S.Vizirianakis

The establishment of personalized medicine con-
cepts to increase precision, along with the advent of
pharmacogenomics as new discipline in medicine and
pharmacy provide an intense scientific stimulus toward
advancing clinical practice in disease prognosis, diagnosis
and drug delivery.Although the capabilities for pharma-
cogenomics and personalized medicine look very prom-
ising in healthcare, their practical clinical utility documen-
tation and worldwide application is quite challenging.
However, through the application of specialized nan-
otechnology-based theragnostics loaded with therapeu-
tics and validated biomarkers or imaging signals, the im-
provement of outcomes for individual patients is facili-
tated in a cost-affordable way as well as in real-time.
Moreover, the implementation of pharmacogenomics
knowledge into the challenging approach of physiologi-
cally based pharmacokinetic modeling permits the indi-
vidualized drug dosage scheme selection in the clinical
setting. The latter; it inevitably enables pharmacotyping
to improve drug prescription process and thus the prac-
tical clinical utility of personalized medicine decisions to
empower routine healthcare. Complementary, by inte-
grating and translating nanotechnology and genomics
knowledge, personalized medicine undoubtedly increas-
es productivity and creates improved profiles for specific
populations and individual patients for prognosis, diag-
nosis and drug treatment, as well as monitoring across
medical research and clinical care. Importantly, this can
be accomplished by ensuring maximum safety and effi-
cacy profiles for most, if not all, individuals.
Correspondence to:
loannis S.Vizirianakis
e-mail: ivizir@pharm.auth.gr
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Metapdoxeuon nmatokutTtdpwy

l. ®oulacg

H petapdoxeuon nnatokuttdpwy amoteAel pia
EVAMAKTIKA TPdTacn wg TPog TV HETAPOOXeUoN
Ariatog o maidid pe YeTafoAikd vooruata tou Ara-
T0G, KabWwGg kar yia o&eia r) xpovia nratik averndpkeia.
[MAeovéktnua tng pebddou Bewpeital n duvatdtnta
diatpnong tou 1Bayevoug fratog, 1o onoio oTnv
oéeia nmatikr] avendpkeia €xer tnv mbavdtnta va ava-
yewnBel, eved ota petaPolikd voorpata Tou ATatog,
Aeitoupyel wg SikAelda acpaleiag yia tnv mepimwon
NG andppIPng Twv NMAToKUTTdpwy Kal divel Tnv du-
vatdtnta enavangng tng Beparmeiag . EmmAéov, n pe-
Tapdoxeuan Nratokuttdpwy eival Aiydtepo emepfia-
TIKT), EXEI HIKPSTEPO KOGTOG, TAPOUCIAlel AIYSTEQES £TTI-
TIAOKEG amd TN PETAUOOXEUON AMATOC Kal N duvatd-
TNTA KPUOOUVTAPNONG TWV NMATOKUTIdpwyY Td Kabiotd
Siabgoipa yia peMovTikr) xprion otn Bgpareia tng
o&eiac nratikrg avendpkeiac.

Ta nnatokUttapa Mpogpxovtal and Nratikd Po-
oxelpata ta omoia dev xpnolpomolfBnkav yia peta-
péoxeuon. 2uvABwe POKeItal yia oplakd HooxeUpata
ANoyw auénpévng Aimndouc dinBnong 1 peydiou xpd-
VoU Yuxpn|g Ioxaiyiag, and aotabeic i kar and acu-
otoAikoUg 0dteg, | amd TWAPATa HOOXEUPATWY TToU
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dev xpnoiporoiBnkav petd améd diaxwpliopd (Se&id
— apiotepd rnap A tpApa V). H moidtnta twv nmato-
KUTTdPWV TTOU arnopov@vovtal and 1d avwiépw Ho-
oxeUpata dev eival Kahj kar amarteitar BeAtiwon twv
TEXVIKWV EPTAOUTIONOU Kal KpuoouvtApnong Toug. O
HEBoSOI gupUTEUONG eupiokovtal umd €peuva, KaBWg N
apxikr) emPiwon Twv NMATOKUTIAPWY oTov AATTTn Sev
eival ikavorointikr). H avoookatactahtiky aywyr] dev
€xel TAPWS TeKUNPIWBEl, av Kal moteletal T anarteftal
HikpSTtepn docoloyia am’ éu otn petaydoxeuon Ama-
10G. H ouvoAikr| empiwon Twv petapooxeubéviwy nra-
ToKuTtdpwy dev Eemepvd Toug 6-12 PAVES, XWPIG va €xel
SieukpivioBel av n artia eival n andppign, n andmwon
N N Vékpwon e dAMo pnxaviopd. To kdpio epmddio yia
NV KAVIKA pappoyr TG HeBddou eival n EMen av-
Bpwmvwy NatokuTTdpwy kal autd odnyel Ty épeuva
OTn MEAETN TwV OTEAEXIAiY KUTTAPWY, TwV KUTTARIKWY
OLIPWV KAl TwV KUTTdpwv anod Eevopooxeluata.
AAAnAoypagia:
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Safety and efficacy of transarterial
radioembolization in hepatic malignancies

l. Dedes

lintroduction

Transarterial Radioembolization (RE) with Yttri-
um-90 (°OY) is an alternative locoregional treatment
for patients with unresectable, chemoresistant hepatic
malignancies. It was first described in 1965 and since
then the technique has been subjected to many im-
provements and also has expanded its applications.

Background

Radioembolization is a type of brachytherapy
based on the administration of *°Y-loaded micros-
pheres in the hepatic arterial vasculature. Micros-
pheres which contain *°Y,a pure beta emitter, occlude
small arterioles that feed tumors, resulting in tumor
shrinkage, predominantly due to radioactivity and not
ischemia. Indications for RE include disease not
amenable to surgical resection, liver transplantation or
ablative therapy or refractory to chemotherapeutic
alternatives. Absolute contraindications include active
hepatitis, life expectancy less than 3 months, unaccept-
able lung shunt and untreated portal hypertension.
Relative contraindications generally include portal vein
invasion (PVI), INR >1.5, GFR <35 ml/min and serum
bilirubin >2 mg/dl whereas age is not a contraindica-
tion. Pre-treatment evaluation includes clinical status,
blood tests and anatomic assessment with CT or MRI.

Safety

In general radioembolization is a well-tolerated
and safe treatment. The post-radioembolization syn-
drome is less severe compared to other embolic ther-
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apies and may include fatigue, vomiting, nausea and
abdominal pain, which can be treated with common
antinauseants, antiemetics and strong analgesics. Also
patients usually report fever, decreased appetite and
lethargy after treatment. Major complications are rare
and may include lung toxicity, lymphocytopenia, radi-
ation-induced gastric ulcers, jaundice, cholecystitis, he-
patic abscess, radiation hepatitis and liver failure. Most
serious complication is radioembolization-induced liv-
er disease (REILD) which is the result of excessive ir-
radiation of healthy hepatic parenchyma.

When performed in elderly patients RE is as ef-
fective and as well tolerated as in younger patients.
Furthermore it is safe to be performed on a remnant
liver. Overall survival is similar when comparing pa-
tients with previous hepatectomy to non-hepatecto-
my patients. In addition RE provides concurrent treat-
ment of ipsilateral hepatic tumors along with hyper-
trophy induction of the contralateral lobe, with a slow-
er rate than that achieved by other methods.

Efficacy

Currently treatment with “°Y is indicated as a
palliative treatment for unresectable primary and
metastatic liver tumors when treatment with
chemotherapeutics has failed or the patient refuses
chemotherapy treatment and other curative treat-
ments are not indicated.

To date transarterial radioembolization has gen-
erally been reserved for patients with intermediate/ad-
vanced BCLC stage hepatocellular carcinoma (HCC)
who are not candidates for transarterial chemoem-
bolization due to PVI. Radioembolization has proved
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clinical effectiveness in intermediate/ advanced hepa-
tocellular carcinoma. Many studies reported that treat-
ment with “°Y show similar levels of effectiveness or
even longer survival rates to transarterial chemoem-
bolization in patients with intermediate HCC and also
has a better tolerance profile. Also in some cohorts
of patients with HCC and PVI invasion, RE was asso-
ciated with a more prolonged survival to sorafenib.

Transarterial radioembolization is also being in-
creasingly used for treatment of metastatic colorectal
cancer (mCRCQ), especially in patients who have
chemoresistant disease.VWhen used as first line ther-
apy, RE showed higher objective response rate in pa-
tients who underwent RE in addition to hepatic artery
chemoinfusion of floxuridine compared to those who
received chemoinfusion alone. Transarterial radioem-
bolization has also been used with second or third-
line chemotherapy, mostly with irinotecan or 5-FU or
even as a palliative treatment in patients with
chemorefractory disease. A recent systematic review
revealed a median overall survival of 10-I2 months,
with 319 partial response and 41% stable disease. Fur-
thermore other studies show that transarterial ra-
dioembolization has a favorable risk/benefit profile
among patients who had previously received more
than three lines of chemotherapy. However more trials
with large series of patients are needed to identify
the patients who benefit most from this modality.

Beyond HCC and mCRC, RE has been used to
treat cholangiocarcinoma and metastatic disease to
the liver from other primary tumors, such as breast
cancer (BRCLM), lung cancer; pancreatic cancer, neu-
roendocrine tumors (NETs), renal cancer, ocular
melanoma and others. Even though the indications for
RE in these patients are not well defined, results of
small studies are favorable.

Based on pooled analysis of data from twelve
studies, the overall weighted median survival for pa-
tients with intrahepatic cholangiocarcinoma who un-
derwent Y radioembolization treatment was report-
ed to be 155 months while seven patients were able
to be downstaged to surgical resection. Treatment
with 90Y also shows encouraging local response rates
for BRCLM. Patients with repetitive lobar treatment
or without prior angiosuppressive therapy had better
outcomes whereas patients with high liver tumor bur-
den had worse.

In general many studies also report effective and
safe use of radioembolization for liver dominant dis-
ease in metastatic neuroendocrine tumors (MNETYS).
After RE there is a positive effect on symptoms, quality
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of life, response criteria, and survival in various stages
of progression

Conclusion

Transarterial radioembolization is an emerging
treatment modality and has to offer in patients with
hepatic malignancies, especially when curative thera-
pies such as surgery might still be an option.To date
RE is predominantly performed in a palliative setting.
However studies show that RE can result in down-
staging patient to resect disease or be a candidate for
a transplant and inducing contralateral lobe hypertro-
phy. Moreover RE may be advantageous in the treat-
ment of patients with PVI.

Patient selection is very important as long as ben-
efit to any given patient relies on tumor type and pa-
tient status. Recent data support the safety and efficacy
of Y-90 radioembolization in various applications but
still comparative studies are needed to fully define its
role in oncology.
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Exposure to cosmic radiation

S. Economides, E. Carinou

We are continuously exposed to different types
of natural and artificial sources of ionizing radiation.
These sources include among others radon, medical
(diagnostic and therapeutic) applications, consumer
products, naturally occurring radionuclides, cosmic
radiation, etc.

The cosmic radiation was discovered by the
Austrian physicist Victor Hess in [912. It consists of: a)
high energy charged particles (galactic cosmic rays)
that originate outside the solar system and b) solar
energetic particles which are intense streams of high
energy charged particles emitted from the Sun during
solar flares and solar coronal mass ejections. Lower
energy charged particles interact with the magnetic
field of Earth and they are deflected back to space.
However, high energy particles are slightly deflected
and they can enter the Earth's atmosphere.

As cosmic radiation enters the atmosphere it
interacts with atoms of air and produces more
particles (protons, neutrons, etc.) in the form of a
cascade. The flux of the particles continuously
increases, reaching its max value at about 20km above
the sea level. Below this level the intensity of the
cosmic radiation decreases as a function of altitude
due to continuous interactions and energy losses.

At sea level the cosmic radiation contributes
about 10% of the total dose rate from natural radiation
to which human beings have always been exposed;
however, at higher altitudes and especially in outer
space it is the dominant source of radiation'. Based on
the energy and the type of the charged particles
consisting cosmic radiation it can cause either
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stochastic or deterministic biological effects. As the
intensity of the charged particle flux depends on the
altitude, awareness regarding the doses received and
the associated risk is important for the aircraft crew.
The effective doses of the aircraft crew due to the
cosmic radiation can be calculated directly as a
function of geographic location, aftitude and solar cycle
phase taking in to account flight and staff roster
information?. According to the analysis results of the
data collected in the framework of the PRISMA
project run by EEAE, the annual effective dose of the
air crew of Greek airline companies is comparable to
the respective doses of the personnel participating in
medical diagnostic and therapeutic procedures with
ionizing radiation.
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Cosmic Radiation and Immune System

P. Boura

All living organisms on earth are subject to a hos-
tile environmental factor; the natural radiation. The so-
called natural radiation consists of cosmic radiation,
terrestrial gamma rays, radionucleotides in food and in-
haled isotopes of radon with their decay products. The
distinctive effects of cosmic radiation on human health
have been a challenge for the medical science, since this
environmental factor penetrates earths’ protecting at-
mosphere and cannot be isolated in any experiment
conducted on earth. Space travelling has given the op-
timal opportunity to study such effects. The sterilized
compartment of a space station, the absence of any
other environmental factor and the enhanced presence
of cosmic radiation, provide the proper field to study
the effects of cosmic radiation on any form of life.

Space travel may alter physiological parameters
not only via the effects of cosmic radiation, but also
thru the augmented G forces the crew experiences
during take-off and return to the planet. These com-
bined aggravating parameters have been isolated by
conducting the same experiments in short flight mis-
sions and in long space flights. In short flight the effects
of burr acceleration forces are predominant, whereas
in long flights, they contribute to a lesser extend to
the experiments, and the results can be safely attrib-
uted to cosmic radiation.!

Different types of experiments have been conduct-
ed on the space travel program in order to estimate
the cosmic radiation effect on the immune system.Two
different types of studies have been conducted: |. Ob-
servational studies on astronauts exposed to the spatial
environment. In these studies, pre- and post-flight as-
sessment of diverse parameters investigated the effects
of cosmic radiation on the function of the immune sys-
tem. 2. Prospective studies in human cell cultures and

avoola 2016; 12,1: 50 — 51

mice. These studies have given the opportunity to study
interactions between cosmic radiation and specific func-
tions of the immune response. Such studies indicated
that in animal models, prolonged space flight travels re-
suft in a reduction of spleen and thymus volume ac-
companied by decreased lymphocyte counts. Cytokine
profile is also altered and a reduction on IL-6 and IFN-
y levels is noticed. Intracellular signaling, including Nf-<3
pathway activity, is suppressed whereas non-canonical
Nf-B signaling does not seem to be impaired.?

Several studies confirm that alterations on the
immune function involve predominantly the innate im-
mune system rather than the adaptive compartment.
The innate immune system primarily recognizes envi-
ronmental antigens which could impose a threat to
the organisms’ homeostasis. The sterilized compart-
ment of space stations gave the opportunity to ob-
serve whether innate immune system function can be
altered not only following pathogen associated mole-
cules (PAMPs) interactions, but also in the presence
of non-microbial, danger associated signals (DAMPs).
Cosmic radiation results in up-regulation of Heat
shock Proteins (HSPs) and TLR4 expression. It is in-
vestigated whether these alterations are the result of
deprivation of PAMPS’ signals or are caused by the
presence of diverse DAMPs, probably due to factors
like increased oxidative stress in space.

It is expected that experiments in space environ-
ment will not only elucidate pathophysiological mech-
anisms of certain diseases, but they will also give rise
to possible therapeutic options on earth.
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Aiakupavoeig twv oppovwyv oto didoctnua (ENMF)

X. Kouptidou-lMamadéin

O dvBpwrog katd tov ApIoTotéAn amd tnv @uon
Tou avadntd tnv yvwon kal dev Ba otapatroel va
gpeuvd TotE, SI0T N yvwon Sev éxel oUte apxr] oUte
TEAOG.

BéBaia o1 yoeIC pag péxpl Twpea yia Tov ToPéa
¢ Evdokpivoroyiac oto Aidotnua eival mepiopiopé-
VEC KAl O autd CUVIEAOUV:

. H moAumokdtnta tou topea autol pe v ou-
vexry augnon tou apiBpoy twv fdn UNaEXoUCWY OpP-
HOVAV, TWV TTApaydovIwy ameAeubépwong Kai Twv Tpo-
Spdpwv oucIty, KABWE Kal Twv AMNAeMSPAoEwy [e-
Ta&U Toug, HECW TTOIKIAWY HNXAVICHWV.

2. H duokoAia diaxwplopol Twv emdpdoewy TG
EMeIbnG Baputntag and tnv emnidpacn Tou OTPEeS KAtd
Vv didpkeia Slapdpwy KATaoTdoewy, oMW and tnv
eKTOEEUON, TNV AMOPOVWON Kal ToV TEPIOPIoHS KaAtd
NV dIdpKeId TNG TITAONG, WG KAl Katd tnv SIdpKela
enaveloddou oty yAivn atydoeaipd kai g enava-
TPooappoyAg oTo yrIvo TTEPIBAAOV.

3. O1 eplopiopof Twv Teipaudtwy katd tnv didp-
KEIQ TNG TTTAONG, O PIKPOC apiBudg twv Teipaudto-
TIPOCWTTIWY, O TIEPIOPIOHEVOC apIBUAC SelyudTwy Twv
OPHOVWY HE TIAAUIKEG AUEOHEIVOEIC OTIWG TT.X. N AU&n-
Tk} oppdvN.

4. H evdxAnon mou aioBdvovtal ol aotpovauteq
and ta avtppPoToTikd Yétpa mou Aaupdvovtal yia TV
mpootacia toug oto Aidotnua

5. H averndpkeia dedopévwy PeTd TO TENOG Twv
amoCTOAWY YIa va cuykpiBouv pe Ta anoteAéopata ev
mron.

6. [Neplopiopéva oupmepdopata t¢co and Tel-
pduata og {Ha 600 kal amd PeAETeG o dAeg ouvOr-
KEG TIPOCOROIWONG Tou SIacTAPAtog (TX. KAvootat-
OHOG e KAion 6°.
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>Tov topéag tng Evdokpivoloyiag oto didotnua
gpeuvwvtal diadoxikd 9 d€oveg:

. O d&ovag unmoBardpou-undeuong-emvegpidioy,
0 0TI0I0G EUMAEKETAl O AVTIOPAOEIC OTPEG KAl TTEPI-
TIAEKEI TIEPETAIPW TNV KATAVONON TV ATTOTEAECUATWY
HeTd TNV emotpoer) and to didotnua

2.27ov (810 d&ova ol MaAUIKEG AUEOPEIVOEIC TwV
opHovOV Snuioupyolv TEAPANKA yia v Ajdn avt-
TIPOCWITEUTIKWV TIHWV (TT.X wXpIvOTedTIog oppdvn). H
avanapaywyr] oToug emipueg oto didotnua eivar egi-
KTH, aAAG uttdpxel avdykn TIEQICCOTEPWY EPEUVWY KAl
yIa TO yuvaikelo @UAO, ald kai yia To avopikd didT
1a PEXp! Twpa dedopéva Sefixvouv avacTpEYIun Hev,
aM\@ duoheitoupyia Twv dpxewv oto didotnua.

3. Taxeia amoddéunon twv 00TWV OTNV aPXIKA
@don tn¢ 1tong oto diIdotnua, N orolfa urmopsl va
0dNyroEl OE KATACTPOWPIKEG CUVETTEIEG TOUG TIPWTOUG
3 Prveg al\d ouvexiCel n amoddunon Twv ooTWV Kal
HETd TOuG 3 prjveg Tapapovrig oto Aidotnud ald pe
emPBpaduvdpevo pubud.

4. O d&ovag unoBarduou-unmdeuonG-evOOKPIVIOV
adévwv mepIAapBdverl tnv MpoAakTivn Kai tnv auéntik
oppovn. H augntikr oppdvn evepyel eniong wg oppovn
TOU OTPEG KAl N €KKPIOH TNG HeInBnke dpauatikd oe
nielpduata oe Tovtikia katd tnv didpkela Tng diaotnui-
KrG mtrong.Aev Tiapatnperibnke Opwg to 810 Kal oToug
aotpovautes. H diapopd autr| uropel va ogeiietal oe
dlagopetikr pubuion NG €KkpIong tNG auénTikAg op-
HOVNG HETA&U TV TTOVTIKWV KAl Twv avOpwriwv.

5.0 d&ovag unoBahdpou-undeuong-Bupeoeidoug
riepIAapPBdvel TG oppdveg Tou Bupeoeidols Bupo&ivn
kar TplwdoBupovivn, TTou peikvovtal oto diIdotnua, ye-
yovdg ou urmodnAwvel Ao urmoBupeoeldiopd.

6.0 dEovag pevivng-ayyeiotevoivng-aAdootepd-
VNG, 0 oroiog puBidel Ta uypd Kal TOUG NAEKTPOAUTEC,
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kal mepihapPBdver tnv avudioupnuiky oppdvn kai duo
vatploupntikd mertidia mmou éxouv emdeiCel mapddodn
OUPTERIPOPA oTo SIdoTnua.

7.H PUBuion tng pddac twv epubpyv TTou TepI-
AapBdver tnv epubporointivn. Akdun dev éxel TAHPWG
e€nynBel yiati mapoucidletal n avaipia oto didotnua.

8. To evdokpivikd Tdykpeag TiepIAapBdvel TNV Iv-
OOUAIVN Kal YAUKaydvo, pe anwAeia tng euaiobnoiag
otV IVOoUAIVN oto Sidotnpa Adyw EMeyng doknong,
@avopeVo TIou anartel mepicodtepn PHEAETN TPV amnod
NV peydAn mapapovr) Tou avBpwriou oto didotnua.

9. To oupnabnuiké olotnua evepyel Péow NG M-
veppivng, voperiveppivng kar viorapivng kar eaivetal
va éxel augnuévn dpaotnpidtnta oto SIdoTnua, o€
avtiBeon pe &, T mMoTeudtav eUPEWG PEXP! TWPC.

ANé 1a avwtépw ouprepdopatd, efvar cageg ot
anaitolvtal oAU TiePIcOOTEPEC HEAETEG O OAOUG
TouG Topelg tng Evdokpivoroyiag. H onuavtikdtnta
TwV gpeuvwy oto Aidotnpa eival dTl JEAETwvTal Ta ou-
otrjuata Tou avBpwrivou opyaviopou dtav Aeimel o
ouvteheoTic «Baputntay, Bdoel tng oroiag €xel Tipo-
oappootel Kal eEehixtel 1o avBpwmvo yévog €0 Kal
XINASeG xpodvia.
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O1 €peuveg oto didotnua Ba pag dwoouv pia
TTANPEDTEPN KATAVONON TWV E0WTEPIKWV HNXAVICHOV
opoléotaong. To onuavtkdtepo onueio eivar ot ol
aM\ayEG TTou ugiotaval oplopéva evOoKpIVIKG ouoTH-
pata oto didotnua efval mapduoleg e ekelveg Tou
miapatneouvtdl Katd ) yApavaon, aAd kar tnv Kabi-
otk {wr. Znpavtikd eivar du petd to mépag tng dia-
OTNUIKAG TTToNG Kal Katd Tnv €Mmotpoer] Tou avBpw-
Tou otV N, avakToval OAEG Ol QUOIOAOYIKEG AeIToup-
yieg péoa oe Aiyeg eBdopddeg r kai prjve. Autd 1oxUel
1S1aftepa yia ta cuotApata mou pubpiouv to petafo-
ANOPOS TWV UKDV KAl TwV 00TWY KAl TNV avanapaywyn,
Omwg akpIPwg oupPaivel kar Pe To avoooToinTike, Veu-
poaicBntnpiakd, kar 1o kapdiayyeiakd ouotnua. [e-
PAITéPW SIACTNUIKEG EPEUVEC PMopoUv va pag fon-
Brioouv va Bpoulpe véec 16éeg otnv Traboguaiooyia
NG YPavong Kai tng xpdviag akivnoiag kai eAri¢oupe
oTnV avdmuén VEwv PINXaviopwy pdAnng Twv e-
TTAOKQV aTid auTec,
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The mutanome as a biomarker in the era
of immune checkpoint inhibitors

for cancer treatment

. Theodorou

Tumor cells use a great variety of immunosup-

pressive mechanisms to escape immune surveillance.

This has prevented effective immunotherapy against
tumors for decades. Recently immune checkpoint in-
hibitors targeting the CTLA-4 and PD-IT cell co stim-
ulatory pathways have been used with relative success
for the treatment of various malignancies not respond-
ing to classical chemotherapeutic agents. These findings
suggest that leverage of the anergic stimuli delivered
by tumor cells to the surrounding immune cells can
be overridden and an efficient immune response can
be used for the treatment of malignancies. Today at
least three immune check point MoAb have received
FDA approval for clinical use and showed very prom-

ising results for the treatment of metastatic melanoma.

However we are still lacking prediction biomarkers
that can identify patients with a clear benefit from this
type of therapies.

Recently NGS based methods have been proven
extremely effective for the discovery of somatic mu-
tations and the corresponding RNA expression in tu-
mor cells. This prompted several research groups to
focus attention to a new type of promising biomarkers
that are neo antigens (or neo epitopes) expressed by
tumor cells. Indeed these neo antigens result from tu-
mor specific somatic mutations and are characteristic
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of each tumor and each patient (also called the mu-
tanome). They are probably «seen» as non self anti-
gens by the immune system leading to potent immune
responses when an immune check point inhibitor is
used as an immune system stimulant. More recently
several studies have shown that the quantity and the
quality of these neo antigens are predictive of the clin-
ical benefit of patients. The role of neo antigen load
and cytolytic signatures seem to be one of the most
promising biomarkers of response of immune check-
point inhibitors in a new era of anti cancer treatment.
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Neutrophil extracellular traps (NETSs):
An emerging immune mechanism in

inflammatory diseases

P. Skendros

Neutrophils have a key role in innate immunity
and are the first cells recruited in vast numbers to the
site of inflammation. Neutrophils encounter and kill
microbes intracellularly upon phagocytosis. Further-
more, they degranulate Iytic enzymes that destroy
pathogens. In 2004, Zychlinsky and his colleagues re-
ported another aspect of neutrophil microbicidal ac-
tivity, the release of Neutrophil Extracellular Traps
(NETs) that captures and kills extracellular microbes'.

NETs consist of extracellular chromatin fibres
decorated with various neutrophil-derived granular,
cytoplasmic and nuclear proteins'2. NETs are formed
after phagocytosis of pathogens or in response to in-
flammatory agents and cytokines, such as LPS, G-CSF,
C5q, IL-8, TNF, IFNy and IFNa. Additionally, immuno-
complexes and activated platelets have been shown
to trigger NET formation?*. It has demonstrated that
NET formation is a well-regulated process that re-
quires reactive oxygen species (ROS) generation and
the synergistic effect of neutrophil serine proteases
elastase and myeloperoxidase>®. Importantly, au-
tophagy has been also reported to be required for
the induction of NETosis®”.

NET-mediated cell death (NETosis) is morpho-
logically distinct from other classical cell death process-
es, like apoptosis and necrosis, given that it is charac-
terized by the disruption of the nuclear membrane,
chromatin decondensation, and the mixing of nuclear
contents with cytoplasmic and granular proteins, and
finally, the release of NETS®,

Currently, a great body of evidence have high-
lighted the fundamental role of NETs in the patho-
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genesis of numerous neutrophil-mediated inflamma-
tory disorders and their consequences including sys-
temic autoimmunity, vascular disease, thrombosis and
fibrosis>*?° The fact that neutrophil inflammatory en-
zymes (e.g. elastase, myeloperoxidase) are localized
on NETs in non-infectious diseases, suggest that these
structures may amplify the inflammatory responses of
these disorders.Additionally, NETs can expose a range
of specific autoantigens and may induce the produc-
tion of autoantibodies, Indeed, proteins externalized
in the NETs could undergo posttranslational modifi-
cations such as acetylation, methylation and citrullina-
tion, and/or proteolytic cleavage making NETs an im-
portant source of neoantigens, which circumvent im-
mune tolerance and activate autoimmune responses
in predisposed individuals. Thus, besides their beneficial
antimicrobial function, excessive formation of NETs
or ineffective clearance can lead to tissue damage as
a result of aberrant inflammatory response?.

Of note, several research groups, including our
own, have demonstrated that “all NETs are not equal”.
This implies that NETs produced in the context of
different disease entities are qualitatively different and
express disease-specific proteins. For example, IL-13
has been found on NETs associated with autoinflam-
mation in familial Mediterranean fever'?, autoantigens
on NETs have been associated with autoimmune dis-
eases, such as rheumatoid arthritis”® and systemic lupus
erythematosus'?, tissue factor on NETs has demon-
strated to promote thrombosis occurring in the con-
text of sepsis'®, ANCA-vasculitis”® or acute coronary
syndrome4, while in other models, NET-bound IL-I7
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has been linked with a fibrotic response!. Moreover,
the integrity of NET chromatin scaffold is crucial con-
stituting the vehicle for biologically active proteins,
specifically produced or acquired, and stored in the
cytoplasm of neutrophils?*!!

Taken together, the development of new diag-
nostic tools based on the qualitative and quantitative
detection of disease-specific NET proteins in biological
material will facilitate early and accurate diagnosis/dis-
crimination of various neutrophil-mediated inflamma-
tory diseases, greatly needed in everyday clinical prac-
tice. Moreover, unraveling the triggers and mechanism
of NET formation mechanism implicated in the patho-
physiology of these disorders and analyzing the mech-
anism-of-action of “anti-NETotic"" agents will provide
novel and safer targets for therapeutic intervention.
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Critical analysis of therapeutic algorithms
in Rheumatoid Arthritis: A pharmacoeconomical

approach

A. Sarantopoulos

Rheumatoid Arthritis is the most common sys-
temic autoimmune disease, affecting almost 1% of the
global population. Novel biological therapies have
been very effective in controlling the disease and are
widely adopted in therapeutic algorithms, in some
cases even as first-line treatment regiments.

Nevertheless their outstanding performance, bi-
ological agents are much more expensive than con-
ventional Disease Modifying Anti-Rheumatic Drug
(cDMARD) therapy.In an era of global economic crisis
that in some countries as Greece has led to persistent
austerity for the last 6 years, a revaluation of the ther-
apeutic approach for rheumatoid arthritis based on
pharmacoeconomics is mandatory.

According to recent data, RA is an expensive dis-
ease. Statistical reports in the United States of America
indicate that RA absorbs 0,3% of the gross national
product and that direct medical expenses for each
patient may rise up to almost 6.000$ per year. Indirect
costs (due to incapability and loss of productivity) are
3-4 times higher. If on these expenses is added the
cost of biological therapies, then a patient may need
more than 20.000% per year for medical and pharma-
ceutical support.

Therapeutic regiments for the treatment of RA
include conventional (cDMARDs) and biological (bD-
MARDs) agents. Until the biological era, patients were
treated with cDMARD monotherapy or combination
therapy. 30% of these patients would not retain sus-
tained remission and would need pulse treatment
with iv corticosteroids or even alkylating agents (cy-
clophosphamide). Biologics have revolutionized the
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treatment of these patients, achieving in a short time
prolonged disease remission, sparing them from the
aggravating side effects of cosrticosteroid and alky-
lating iv therapies.

On 2013, EULAR (European League Against
Rheumatism), the European Rheumatologists’ society,
issued guidelines for the treatment of RA (picture I).
According to these guidelines, initial therapy of RA
should consist of a monotherapy or combination cD-
MARD therapy. Failure or intolerance of this therapy
are prerequisites for the initiation of a biological agent.
EULAR refers to cDMARDs for the agents
methotrexate (MTX), sulfasalazine (SASP) and lefluno-
mide (LEF). cDMARDs as cyclosporine-A (CyA) and
azathioprine (AZA) are not included in the EULAR
guidelines, impoverishing the cDMARD therapeutic
choices, leading to premature initiation of bD-
MARDs."?

Published data supports that the agents excluded
from the EULARS' list of cDMARDs (CyA and AZA)
perform equally to MTX in controlling RA.A 0-year
follow up study of CyA administration, indicated that
30% of the patients who receive CyA monotherapy
as first cOMARD, remain on this regiment for more
than 10 years. The investigators have established a step-
up combination therapy for non-responders with
AZA, an approach that was found to be particularly
successful, recording low toxicity and high tolerability.
Such studies indicate that the cDMARDs armature is
a more extended family of agents than those de-
scribed by the 2013 EULAR guidelines and implication
of these agents in therapeutic RA algorithms may sus-
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tain prolonged remission, sparing the patients from
much more expensive biologic agents.

Another issue regarding pharmacoeconomic pa-
rameters of biological agents must be taken into con-
sideration. Some of the bDMARDs exist in both iv
and subcutaneous (sc) forms. Both have proven to be
equally effective. Nevertheless, upon application, iv ad-
ministration requires a periodical hospitalization in the
infusions department, augmenting the cost of the ap-
plied therapy, a cost that can be avoided by applying
the sc form of the agent.

Current therapeutic protocols include almost 10
clinically applied bDMARDs. On an era of economic
crisis, bDMARDs administration should be cost/effec-
tive for each patient, taking into account pharma-
coeconomical studies and keeping in mind the effec-
tiveness of cODMARDs combination therapy.

Switch to Tofacitinib®
(£ DMARD)
Change the biological treatment: atloast 1
Replace any first biologcal drug by any
other biological drug target
within 6 months**
Achieve target Yes
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Digital Capillaroscopy in current medical
practice: cost-beneficial analysis

l. Gkougkourelas, P. Boura

ABSTRACT

avoola 2016; 12,1: 59 — 60

Nailfold capillaroscopy is a highly sensitive, inexpensive, simple, safe, and noninvasive imaging technique used in the morphological
analysis of nourishing capillaries in the nailfold area. The idea of capillaroscopic evaluation “started” from the observations of the
scientists of 18th century. Today, with the assistance of digital video nailfold capillaroscopy (NVC), we can evaluate in details the
architecture of microvasculature and search for signs of vasculopathy. Typically, early stages of fibrotic vasculopathy characterized
by the presence of microhemorrhages with normal number of capillaries per visual field (>9/mm?2), whereas progressed sclerosis
produce the formation of new giant vessels, ramifications and reduced density of the vascular network (late scleroderma
pattern).Whereas specific capillaroscopic findings have already included in EULAR (2013) criteria for early diagnosis of Systemic
Sclerosis (SS), new studies investigate the role of NVC in monitoring the course of the SS and its value in other rheumatic and

non-immune diseases as well.

Key words: capillaroscopy, Systemic Sclerosis.

Capillaroscopic examination consist a necessary
tool for the investigation of Raynaud's phenomenon
(RP) since it is well known that in primary RP there is
functional impairment due to excess vasoconstriction
but no anatomical changes are observed.VVell defined
capillaroscopic findings have been described in various
stages of fibrotic vasculopathy although overlap with
other rheumatic diseases has been reported. Abnor-
malities in capillary network have been suggested as
an additional criterion for the preliminary classification
of systemic sclerosis (SS) and are included in the new
FULAR diagnostic criteria for the diagnosis of SS.1%34

Recent studies investigate the prognostic value
of capillaroscopy findings for the development of new
digital ulcers in patients with SS and/or the correlation
of microvascular appearance with other manifestations
of the disease such pulmonary hypertension and in-
terstitial pulmonary fibrosis. In Clinical Immunology
unit of the 2" Internal Medicine Department we stud-
ied the presence of autoantibodies [autoantibodies
against topoisomerase | (SCL-70) and Ill (anticen-
tromere)] and the internal organ involvement in SS

patients in correlation to the pattern of capillaroscopic
images, and we found that the late scleroderma cap-
illaroscopic pattern is correlated with the positive au-
toantibodies in serum and more severe disease.>®’

Other studies evaluate potential biomarkers in
correlation to various capillaroscopic parameters. As
an example, urinary concentration of 8-isoprosta-
glandin F2a,a marker of oxidative stress and in SS pa-
tients, correlates with peripheral microangiopathy, par-
ticularly in patients with active and late capillaroscopic
patterns. Finally new evidence suggests that capil-
laroscopy can be used for monitoring the drug-in-
duced modifications of microvessels. Most research
into the changes in microvascular morphology ob-
served with capillaroscopy has so far focused on
bosentan treatment. ET-I receptor blockade may fa-
vorably influence the structural vascular abnormalities,
but the results are controversial.2?

A growing interest exists on the exploitation of
capillaroscopy in other medical fields, besides rheu-
matic diseases. New studies correlate the microvas-
cular abnormalities observed by capillaroscopy to non-
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immune diseases that is known to affect small vessels
like arterial hypertension and diabetes mellitus. The
enormous impact of NVC in Rheumatology are dis-
cussed and new prospects in various disciplines of in-
ternal medicine are explored.
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PHYSICIAN BURN-OUT IN GREEK INTENSIVE CARE UNITS:
A QUALITATIVE ANALYSIS OF ASSOCIATED PARAMETERS

Koungali M!Voultsos P, Psaroulis K3, Boutou A, Psaroulis D?

'Department of Public Health, Administration of Central Macedonian Region, Thessaloniki, Greece,
’Department of Forensic Medicine and Toxicology, Faculty of Medicine, Aristotle University of Thessaloniki,
Thessaloniki, Greece, *Intensive Care Unit,"Agios Dimitrios” General Hospital, Thessaloniki, Greece,
YIntensive Care Unit,"G Gennimatas” General Hospital, Thessaloniki, Greece

INTRODUCTION: Emotional burn-out is a common phenomenon among physicians working in intensive
care units (ICUs); However there is yet no agreement as to which specific circumstances pose the most
important emotional burden. This study aimed to investigate which of the factors related to decision-making
or the ICU overall functioning are associated with physician burn-out.

MATERIAL-METHODS: The study used a cross-sectional design. Data were collected via anonymized self-
completed questionnaires which had been e-mailed to several ICUs throughout Greece. Maslach Burn Out In-
ventory was used to diagnose burn-out, while the State Trait Anxiety Inventory (STAI) was utilized to evaluate
level of stress. Group comparisons were conducted using the Student's t-test for continuous or the Chi-square
test for qualitative variables. Level of p<0.05 was considered statistically significant.

RESULTS: 82 questionnaires were collected from |7 ICUs (response rate: 70.8%) From the responders,
40.2% presented with burn-out. These were more often male (56.3 vs. 31.9%; p=0.03l), with higher STAI score
(93.9414.8 vs 81.6£13.7; p<0.00I) than the rest.Age (45£8 vs. 45.8+8.3), marital status and working hours were
similar between the groups. Physicians with burn out reported a significantly higher emotional burden due to
the need to rush into quick decisions (p=0.004), to act accurately (p=0.044), to cope with unpredictable
situations (p=0.002), to communicate with patient’s relatives (p=0.024) and to face patient’s death (p=0.003),
while they were more afraid of conducting a medical error (p=0.002).

CONCLUSION: Physician burn-out is a common phenomenon in Greek ICUs and is associated with several
factors related to decision-making.

SERUM CGRP LEVELS COULD BE USED AS A SIGNAL BIOMARKER SUGGESTING
THE INCIDENCE OF TWO DISORDERS UNLIKELY TO OCCUR CONCURRENTLY:
ALZHEIMER’S DISEASE VERSUS BREAST CANCER

Papantoniou V!, Valsamaki P!, Skiadaresi C', Marinopoulos S?, Delichas Z', Papantoniou I', Tsiouma M/,
Papadimitriou D3, Papadimitriou A%, Papageorgiou S* Loutradis D?
'Nuclear Medicine Department, University General Hospital “Alexandra”, Athens, Greece, ?Obstetrics and Gynecology

Department, University General Hospital “Alexandra”, Athens, Greece, *Neurology Department, Henry Dunant Clinic,
Athens, Greece, “Neurology Department, University General Hospital “Attikon”, Athens, Greece

AIM: To assess the contribution of serum calcitonin gene-related peptide (CGRP) variation in distinguishing
two diseases that appear implausible to occur concurrently: breast cancer (BC) and Alzheimer's disease (AD);
pathophysiologically interlinked at the ends of a spectrum.

PATIENTS AND METHODS: We used radioimmunoassay (RIA) to determine serum CGRP concentrations,
which were subsequently compared (t-test) between patients with AD (n=I7) and BC of different histological
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subtypes [invasive ductal carcinoma (IDC) n=7, mixed IDC+DC in situ (IDC+DCIS) n=5 and DCIS n=5)].
Serum CGRP levels of AD and BC patients were compared to the corresponding of healthy controls (n=10).

RESULTS: Serum CGRP concentrations in AD, BC, and controls were (meanSD: pg/mL): 179.7£50.4,
43831448.1, and 90.2+32., respectively. Significantly higher CGRP levels were revealed by t-test in BC as com-
pared to AD patients (P=0.04) and controls (P=0.09).As compared to AD patients significant difference was
determined only in mixed DCIS+IDC lesions of BC patients (P=0.00013). Patients with AD presented significantly
higher CGRP levels as compared to controls (P=0.001). Non-significant difference was established between AD
vs IDC (P=0.16) and AD vs DCIS (P=0.8).

CONCLUSION: Downregulation of CGRP expression seems to exhibit a critical role in AD progression,
whereas a distinct correlation exists between CGRP upregulation and mixed DCIS+IDC. CGRP multilevel
activity range suggests that the underlying pathophysiological mechanisms probably involve 3-amyloid formation
and deposition at lower levels in AD versus hypoxia-induced angiogenesis at high levels in BC. Our findings pro-
pound further research, potentially inducing a major clinical impact in terms of diagnosis and anti-CGRP-peptide
treatment of both disorders.

CORRELATION BETWEEN SERUM CGRP OVEREXPRESSION AND MAMMOGRAPHIC
BREAST DENSITY AS WELL AS CELL PROLIFERATION INDEX Kl67 IN PATIENTS WITH
MIXED IN SITU AND INVASIVE DUCTAL BREAST CARCINOMA (DCIS+IDC)

Papantoniou V', Valsamaki P!, Skiadaresi C!, Marinopoulos S?, Delichas Z', Papantoniou I,
Tsiouma M, Loutradis D?

'Nuclear Medicine Department, University General Hospital “Alexandra”, Athens, Greece,
2Obstetrics and Gynecology Department, University General Hospital “‘Alexandra’’, Athens, Greece

AIM: To evaluate the variation of serum calcitonin gene-related peptide (CGRP) in patients with benign and
malignant breast diseases. The possible correlation between this neuropeptide and mammographic breast
density (BD%) as well as Ki67 is investigated.

SUBJECTS AND METHODS: We studied forty eight women with histologically confirmed breast diseases: mild
epithelial hyperplasia (MEH): n=12, florid epithelial hyperplasia (FEH): n=5, atypical hyperplasia (AH): n=4, DCIS: n=5,
DCIS+IDC:n=9 and pure IDC:n=I3.RIA method was used to determine serum CGRP levels, which were subsequently
compared (Mann-Whitney test) between the various groups. Computer-assisted methods were applied to calculate
mammographic BD%, which was then correlated (linear regression analysis) with serum CGRP concentration. In
twenty three women with histologically confirmed breast cancer (DCIS: n=6, mixed DCIS+IDC: n=8 and pure IDC:
n=9), serum CGRP levels were compared (t-test) among the three groups and correlated (linear regression analysis)
with Ki67 expression, which was immunohistochemically determined in the surgical specimens.

RESULTS: Significantly higher serum CGRP levels were revealed in DCIS+IDC lesions (versus: MEH P<0.00l,
FEH p<0.001,AH P<0.001, DCIS P<0.00I and IDC P<0.00I).A statistically significant correlation was found be-
tween serum CGRP concentrations and BD% (r=0.947, P<0.000).

In the group of patients with Ki67 determination, serum CGRP and Ki67 presented significantly higher values
in mixed DCIS+IDC as compared to pure IDC (P=0.003 and P=0.04, respectively). A significant coefficient of
correlation between Ki67 and CGRP was established by linear regression analysis (r=0.829, P<0.00).

CONCLUSION: Significantly increased serum CGRP levels were found in women with DCIS+IDC lesions.
The significant correlation between serum CGRP levels and BD% as well as Ki67, augments the postulation that
DCIS+IDC represents a distinct pathological entity and propounds a potential hypoxia-induced mitogenic role
of CGRP. Our results introduce serum CGRP determination as a potentially useful, simple preoperative index
regarding the nature or type of suspicious mammographic lesions, eventually guiding therapeutic decisions and
adjunctive therapeutic administration of anti-CGRP peptides.
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99mTC-PYP MYOCARDIAL SCINTIGRAPHY:A SINE-QUA-NON IN DEPICTING
TRANSTHYRETIN-RELATED CARDIAC AMYLOIDOSIS?

Valsamaki P!, Kastritis E2, Tsiouris S°, Skiadaresi C!, Delichas Z', Papantoniou I', Tsiouma M', Athanasoulis T',
Fotopoulos A%, Dimopoulos M. A Papantoniou V'

'Nuclear Medicine Department, University General Hospital “Alexandra”, Athens, Greece.
?Department of Clinical Therapeutics, School of Medicine, National and Kapodistrian University of Athens, Alexandra
General Hospital, Athens, Greece, *Nuclear Medicine Department, University Hospital of loannina, loannina, Greece

OBJECTIVE: Cardiac amyloidosis (CA) constitutes a cause of cardiac insufficiency attributed to extracellular
deposition of fibrillary proteins upon at least two different pathophysiologic backgrounds, with different clinical
course and treatment. In light-chain cardiac amyloidosis (immunoglobulin light-chain amyloidosis-AL) the fibrils
consist of light-chain immunoglobulins produced by a clonal plasma cell population in bone marrow. In CA
related to transthyretin (transthyretin-related amyloidosis —AT TR), whether familial amyloid cardiomyopathy or
senile systemic amyloidosis, misfolded monomers or dimers of the normally tetrameric protein of transthyretin
are deposited in the myocardium. In this pilot study technetium-99m pyrophosphate (*”™Tc-PYP) was applied
in order to prove its efficacy in terms of definitive ATTR diagnosis.

SUBJECTS AND METHODS: Technetium-99m-pyrophosphate (*’"Tc-PYP) was administered to sixteen
patients (I0 males, aged [meanZSD] 7113y, 6 females, aged 64£8y) patients suffering from CA, aiming to dis-
criminate scintigraphically between AL and ATTR. Diagnosis was confirmed by biopsy combined with the clinical
and laboratory evaluation of the patients. Myocardial scintigraphy (planar and tomographic imaging) was con-
ducted at |,2 and/or 3h after iv injection of 555-925MBq "™ Tc-PYP. Myocardial radiotracer uptake was evaluated
optically and semi-quantitatively, by drawing two regions of interest (ROI): one over the heart and another one
over the contralateral hemithorax, to calculate the corresponding heart-to-contralateral (H/CL) count ratio. A
cut-off H/CL value of 1.5 best discriminates between the two conditions, based on current international literature.

RESULTS: ™ Tc-PYP scintigraphy revealed diffuse intense myocardial uptake upon visual evaluation that
was also verified semi-quantitatively in 7 patients, all of which had ATTR. Faint or no myocardial tracer uptake
was found in 4 patients diagnosed with AL. Five AL patients with a borderline positive scan on visual evaluation,
showed an H/CL ratio below 1.5. The sensitivity and specificity of scintigraphy with " Tc-PYP reached 100% in
this small sample of patients.

CONCLUSION: Our results indicate that *"Tc-PYP scintigraphy, a simple, non-invasive and widely available
method may prove a sine-qua-non in the identification of patients with the ATTR subtype. Thus, the proper
treatment may be applied, avoiding endomyocardial biopsy in conjunction with immunohistochemical parameters
or ultimately mass spectroscopy.

MOSFET TRANSISTOR DOSIMETRY OF THERMAL AND EPITHERMAL NEUTRON BEAMS
FOR BORON NEUTRON CAPTURE THERAPY

Mitka E.

Department of Electrical and Computer Engineering, Democritus University of Thrace

Boron neutron capture therapy (BNCT) is a two component or binary treatment modality that injects
pharmaceuticals to localize tumor-targeting boron compounds '°B to neoplastic cells. The region is then ir-
radiated with low energy to epithermal neutrons and the stable isotope boron-10 ('°B) leads to primary
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fission products that are a- particles and recoiling ’Li sustaining a lethal '°B(n,a)’Li capture reaction. These
have very short ranges similar to the dimensions of a biological cell and therefore the technique could
achieve a high specificity that would spare normal cells and destroy all malignant ones to cure brain tumors,
peripheral and intracranial metastatic melanomas and glioblastoma tumors. In order to achieve high LET ra-
diation capable of preferentially accumulation in the cancerous cells destroying DNA, RNA and proteins in
active molecules, low-energy to epithermal (0.01¥10°MeV — 5MeV) neutron beams are used.To determine
the dosimetric properties of near-threshold neutron beams of MOSFET, a systematic based on Monte Carlo
N-Particle (MCNP) radiation transport computer program for simulations was used.The basic MCNP geom-
etry for a SiO, thickness of lum is given in Figl where all objects have cylindrical geometry. In the actual
MOSFET, as the one manufactured by ukrainian company INR, SiO, is about lum thick and several 10s of pm
in length and width. The Lithium target was included in the model with dimensions on the order of 1.8 mm
while all other dimensions were invariant. The Metal Oxide Semiconductor Field Effect Transistor (MOSFET)
shown in Fig.l was designed using MCNP Visual EditorVersion I9L and change its operational characteristics
according to neutron irradiation exposed in mixed photon and electron fields. The MOSFET structural model
presented were set up in an MCNP input file. The packaging (shell No.4) is made of an alloy known as
KOVAR consists of Iron (Fe), Cobalt (Co) and Nikel (Ni). The kovar base inside the cap and leads were
covered in Gold (Au).

The space inside the kovar base (shell No.l) is covered with glass consisted of cylindrical geometry with
height 0.23 cm and radius 0.192 cm benchmarked for principle axes (X,Y,2)=(0,0,0). The chip of silicon (shell
No.3) consists of pure silicon is the yellow rectangle over the kovar base (Fig. I) with length 0.06 cm, height
0.03 ¢cm and volume of 0.06 cm thick. Shell No.8 was designed as the purple cylinder with radius 0.232 cm,
height 0.5 cm and centre (0,0,0.135) consists of Iron (Fe), Cobalt (Co) and Nikel (Ni). Shell No.6 represents
the Gate of transistor with green colour and cylindrical geometry of height 0.856 cm, radius 0.02 cm and
centre (0.15,0,0). The silicon oxide layer (shell No.2) consists of SiO, and Al, designed as a dark blue rectangle
in Fig. I with length 0.06 cm, height 0.00I mm and volume of 0.06 cm thick. This layer is not inherently sensitive
to neutron response so the incorporation of encapsulating induces secondary photons and electrons that
change threshold voltage in the silicon and the package.These particles are produced from interactions among
neutrons within the packaging and contribute mainly on neutron response of the device. The Lithium Fluoride
epoxy shield is presented in this model (shell No.I3) consisting of Lithium (Li), Carbon (C), Hydrogen (H),
Oxygen (O) kai Fluorine (F) and cylindrical geometry of height 0.455 cm, radius 0.475 cm and centre
(0,0,0.6125). The threshold voltage change depends on the ionisation of shell No.2 and the group of electrons
and holes that stay trapped in this layer after the irradiation. Instead of executing a number of experiments
with diverse monoenergetic sources of neutrons for every simulation it was determined to separate the
spectral range into sampled uniformly discrete groups of energy beams of finite width.The neutron vields pre-
dicted by this program have been experimentally benchmarked for lithium (Table I) and non lithium epoxy
encapsulation (Table II).

Figure I. Geometry of MCNP model used for BCNT studies.
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Table I. A comparison of photon and electtron yields for thick lithium target.

Energy Beams

Energy beams Low Threshold Upper threshold Photon Yield Electron Yield
(MeV) (MeV)
| 0.0le-6 0.05e-6 4.0366e-II 2.7147e-6
2 0.05e-6 O.le-6 53183e-ll 2.7384e-6
3 0.le-6 0.5e-6 1.4270e-10 7925%e-6
4 0.5e-6 le-6 1.8002e-10 1.0424e-5
5 le-6 Se-6 5517le-10 3.862%¢-5
6 Se-6 |0e-6 5.5130e-10 3.035le-5
7 |0e-6 50e-6 4.0167e-10 1.0159e-5
8 50e-6 100e-6 6.1106e-10 14716e-5
9 100e-6 500e-6 3.6650e-10 2.6506e-5
10 500e-6 0.001 6.529%€-ll 4.4986e-6
Il 0.00I 0.005 4.407le-Il 24797e-6
12 0.005 0.0l 3.0762e-ll 2.0774e-6
13 0.0l 0.05 6.6227e-ll 1.2283e-6
14 0.05 0l 1.0917e-ll 8.2790e-7
15 0.l 05 1.2738e-10 1.5645e-6
16 05 10 2.2124e-10 1.2530e-6
17 | 5 54725e-10 11205e-5

Table Il. A comparison of photon and electtron yields without lithium target.

Energy Beams

Energy beams Low Threshold Upper threshold Photon Yield Electron Yield
(MeV) (MeV)
| 0.0le-6 0.05e-6 2.9513e-9 .7510e-4
2 0.05e-6 Ole-6 2.1815e-9 12175e-4
3 0O.le-6 0.5e-6 11378e-9 6.9072e-5
4 0.5e-6 le-6 4.653le-10 4.1832e-5
5 le-6 Se-6 13138e-9 8.5600e-5
6 Se-6 |0e-6 5.8096e-10 3.485le-5
7 10e-6 50e-6 1.3877¢-10 8.607%e-6
8 50e-6 100e-6 5.7674e-10 1.6391e-5
9 100e-6 500e-6 3.4189e-10 2.4624e-5
10 500e-6 0.00l 7.2719e-l| 2.0265e-6
Il 0.001 0.005 4.3887e-ll 11438e-6
12 0.005 0.0l 2.2693e-ll 1224%-6
13 0.0l 0.05 1.5613e-ll 5.6402e-7
14 0.05 0l 3.5220e-Il 4.510le-7
15 0.l 05 6.639%-12 1.9150e-7
16 05 10 1.852le-12 13664e-7

17 | 5 5.4725e-10 11208e-5
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THE ROLE OF SERUM OSTEOPROTEGERIN IN METASTATIC PROSTATE CANCER

Siampanopoulou M!, Haitoglou C?, El Mantani Ordoulidis S', Zaromytidou B>,
Notopoulos A%, Gotzamani-Psarrakou A*

'Nuclear Medicine Department, Gavle Hospital, Gavle, Sweden
2Laboratory of Biochemical Chemistry, Medical School, Aristotle University, Thessaloniki, Greece
3Department of Nuclear Medicine, Hippokration General Hospital, Thessaloniki, Greece
42nd Nuclear Medicine Lab. of Aristotle University,"AHEPA” University Hospital, Thessaloniki, Greece

INTRODUCTION: Prostate cancer is one of the most common malignant neoplastic diseases in men. Early
control of the disease progression contributes significantly to survival rates and patients’ life quality. On the
other hand, osteoprotegerin is a dimeric glycoprotein, which affects bone metabolism and inhibits osteoclasto-
genesis. In the present study we evaluated the expression of osteoprotegerin in the serum of prostate cancer
patients with or without skeletal metastases.

METHODS: The expression of serum osteoprotegerin, as measured by ELISA, has been studied in 82
patients with locally controlled prostate cancer, in 49 patients with bone metastatic disease and in a control
group of 4l healthy males. At sampling time 65/131 of included patients were newly diagnosed, while 66/I3I
patients were already under hormonal therapy.All eligible prostate cancer patients had histologically confirmed
malignancy. Serum total PSA was determined by an IRMA assay.VWe investigated the expression of osteopro-
tegerin in hormone-dependent and hormone-refractory prostate cancer and its relation with disease progression.

RESULTS: Among I3 patients with prostate cancer higher osteoprotegerin and PSA concentrations have
been observed in bone metastatic patients’ sera (p<<0.00l), while ROC analysis between the metastatic and
locally controlled prostate cancer patients has shown a statistically significant area curve (p<0.00l) and a cut-
off limit of 89.6 pg/ml. Moreover, 15.3% of patients became hormone-resistant, with OPG values significantly in-
creased compared with hormone-sensitive PCa (p<0.00l).

CONCLUSIONS: It seems that, elevated levels of serum osteoprotegerin in patients with prostate cancer
reflect bone metastatic extent and may potentially be used in metastatic patients’ follow-ups.

ASSOCIATIONS OF NAILFOLD VIDEOCAPILLAROSCOPIC PATTERNS WITH
AUTOANTIBODIES IN PATIENTS WITH SYSTEMIC SCLEROSIS:
EXPERIENCE FROM A SINGLE CENTRE

Marini K, Skliris JP Gkougkourelas |, Boura P

Clinical Immunology Unit, 2nd Department of Internal Medicine, Aristotle University of Thessaloniki, Hippokration
General Hospital, Thessaloniki, Greece

INTRODUCTION: Nailfold videocapillaroscopy (NVC) is a novel, simple, non-invasive method of examining
microcirculation, playing an increasingly important role for evaluation and follow up of patients with Systemic
Scleroderma (SS) and Raynaud's phenomenon (RP). Even though NVC findings are included in the latest 2013
EULAR diagnostic criteria, few studies have investigated the relation between NVC evaluation and immunological
profile of SS patients. Purpose of the current research is the correlation of NVC patterns with the presence
of autoantibodies in SS patients.

PATIENTS AND METHODS: 22 patients diagnosed with SS (EULAR 20I3), were examined by two physicians
experienced in NVC and autoantibodies against topoisomerase | (SCL-70) and Ill (anticentromere) were assessed.
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RESULTS: From the 22 patients, Il had early NVC patterns from which 7 had positive autoantibodies.Active
NVC patterns were found in 7 patients with 5 having positive autoantibodies. Finally, all 4 patients with late pat-
terns had positive autoantibodies. The results of the study imply that the positive autoantibodies and the internal
organ involvement (denoted by interstitial lung disease-ILD) are found in higher percentage of patients as the
fibrotic vasculopathy progresses.

Pattern Autoantibodies (+) Autoantibodies (-)
Number of pts Mean disease duration Patients with ILD
Number of pts Mean disease duration Patients with ILD

Early 7122 | year 2/7 4/22 l'year  0/4

Active 5/22 3years 2/5 2/22 3years /2

Late 4/22 8 years 3/4  0/22

CONCLUSION: It is indicated that vascular changes precede autoantibody presence.Therefore, it is important
that new studies investigate the role of autoantibodies in pathophysiology of SS.
REFERENCES
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TRANSCRANIAL DIRECT CURRENT STIMULATION.A PROMISING REHABILITATION
METHOD FOR PATIENTS AFTER STROKE

Stefas E, Gouglidis V, Kalogirou G, Kandylakis E

Evexia Rehabilitation Center; Halkidiki, Greece

INTRODUCTION: Transcranial direct current stimulation (t-DCS) is a promising rehabilitation method to
improve motor and cognitive deficits for patients after stroke by promoting neuronal plasticity. Studies combining
functional neuroimaging with t-DCS have begun to define the local and distant effect of neuromodulation. Its
neuromodulatory effects have been broadly attributed to long term potentiation and long term depression like
mechanisms of synaptic plasticity. t-DCS protocols utilize two surface electrodes, one as the anode and the
other as the cathode. The position of the electrodes appears to be critical for the distribution and direction of
the current flow which may determine the effectiveness of the stimulation!. Neuroplasticity after a stroke might
not always facilitate recovery. It is scientifically proven that plasticity may have maladaptive consequences. Ab-
normal activation patterns that have been seen in brain imaging studies may indicate this maladaptation?.

The commonest model to explain the recovery of function after a stroke is that of inter-hemispheric im-
balance. Many imaging studies suggest that after a stroke there is increased activity within the primary motor
cortex of the contralesional hemisphere when the patient moves their stroke-affected hand. This increased ac-
tivation is greater in patients who make a poor functional recovery and it decreases over time with functional
recovery. Patients with better recovery show less activation in this region’.

A study of chronic stroke patients with poor outcome revealed that they had increased inhibition from the
contralesional Ml position to the ipsilesional Mlposition.These findings have raised the hypothesis that increased
activity in the contralesional hemisphere is maladaptive to recovery*,

Two major targets for neuromodulation exist in stroke rehabilitation:
|. directly increase of activity within the ipsilesional motor cortex (Mllpsi)
2.decrease of activity within the contralesional Ml and indirectly increase of activity within the ipsilesional Ml position.

A“bihemispheric montage” with the anode placed on Mlipsi and the cathode over MICont, could be promising®.
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MATERIAL AND METHODS: We performed a study in our stroke unit to investigate safety and efficacy of
anodal t-DCS on the affected hemisphere in non-acute stroke patients. Eighteen (18) non-acute stroke patients
(n=18,10 males- 8 females) aged between 60-80 years, received fifteen (15) sessions with anodal t-DCS (2mA for
20 min) to the ipsilesional Miposition and cathodal to contralesional Ml position. Twenty (20) non-acute stroke
patient (n=20, Il males- 9 females) aged between 60-80 years, received sham stimulation and were the control
group of the study. Motor ability and cognition were evaluated with FIM scale, Motricity index scale and the MMSE.

RESULTS: The majority of the patients had improvement of the clinical outcome in both motor ability and
cognition.The patients that followed the procedure reduced the hospitalization days at the rehabilitation center
(p<0.01). No side effects were detected during t-DCS application.
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CONCLUSIONS: Fifteen sessions of anodal t-DCS to the ipsilesional Ml appear to be safe in non-acute
stroke patients. t-DCS application seems to improve the clinical outcome of the patients and reduce the days
of hospitalization of post-stroke patients. The noninvasive nature of the method, the low cost of the devices,
the portability and the ease of use can make it a very popular method in the neuro-rehabilitation clinics.
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COMPUTATIONAL INVESTIGATION OF THE INTERACTIONS IN HUMAN
SERUM ALBUMIN COMPLEXES WITH FULLERENES

Leonis G!,Avramopoulos Al, Papavasileiou KD', Reis H!, Steinbrecher T2, Papadopoulos MG

Institute of Biology, Pharmaceutical Chemistry and Biotechnology, National Hellenic Research Foundation,
48 Vas. Constantinou Ave., Athens 11635, Greece.
ZInstitut fur physikalische Chemie, Fritz-Haber Weg 2, KIT, 76131 Karlsruhe, Germany.

Human serum albumin (HSA) is an abundant protein in blood plasma' and an important target in the field
of pharmacokinetic and targeted drug delivery research,>> owing to its integral role in ligand transport and dis-
tribution.? This includes fatty acids, amino acids, hormones, drugs, as well as nanoparticles (NPs).> Extensive ex-
perimental research has been conducted on the interactions between HSA and small organic molecules concluding
that drug binding to the protein may be regulated to alter pharmacokinetics and pharmacodynamics.We expanded
this knowledge to include nanoparticle-HSA interactions by investigating the binding properties of HSA complexes
with fullerene NP analogs. Fullerenes display a wide variety of shapes and sizes, exhibiting great potential in nu-
merous biological and medicinal applications,®® as antibacterial, antiviral, and neuroprotective agents.” By means
of computer simulation methods, we have elucidated the binding mechanism in fullerene—HSA complexes.© Our
results show that fullerene-bound forms of HSA are more compact and stable compared to the apo protein.
Also, binding to llA site results in allosteric modulation of the IllA and heme binding sites, with an increase in a-
helical structure of IlIA. Fullerenes displayed high binding affinities for HSA, with values ranging from —I0 to —70
kcal/mol (binding in llA is stronger than in lllA); therefore, HSA may be used as an effective fullerene carrier; and
toxicity effects may be observed at the site of fullerene release.We have also found that fullerene derivatives
with long and negatively charged groups are necessary to maximize interactions with HSA that lead to enhanced
binding, therefore nanoparticle design for biological applications should consider these features.
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EVALUATION AND MANAGEMENT OF SYNCOPE IN THE EMERGENCY DEPARTMENT

Zaromytidou E?, Xiraki B!, Marinakis A" Alevroudis E% Georgoulakis N!, Kostovasilis C', Batsakis M',
Piperagas C', Koutsouraki Al, Ntigrintaki M', Kontogianni M', Florou C!, Kastrinakis S'

IEmergency Department Chania General Hospital "'St. George”, Crete, Greece.
’Nuclear Medicine Department, Hippokration General Hospital, Thessaloniki, Greece.

INTRODUCTION: Syncope is a sudden, temporary and brief loss of consciousness. Presyncope is defined
as weakness, cold sweat, blurred vision and difficulty in maintaining at upright posture, without being always as-
sociated with loss of consciousness. Fainting appears with nausea, cold sweating and unspecific symptoms. The
syncope is caused by transient decrease of the brain's perfusion that spontaneously and completely gets resolved
requiring no resuscitation. The aim of the study is to address the prompt management of a syncopal event in
the emergency room (ER).

MATERIALS - METHOD: A retrospective study analyzed the ER files during a six months period (July-De-
cember 2015) and I3 patients were found who presented with syncopal episodes. Out of I3 patients, 8 were
men with a mean age of 64 years and 5 were women with a mean age of 72 years.

Triage's stratified risk method performed among the patients with syncopal incident, including medical history,
physical examination, ECG (long QT), blood pressure, blood tests (+ Mg, Ca, Tnl and pregnancy test). The
patients were stratified as: (i) Low risk (first episode, age <40, non pathological ECG, negative history for heart
disease, no trauma), (i) Medium risk [Not first episode, age> 40, abnormal or questionable ECG, trauma, or-
thostatic hypotension without hypovolemia, pacemaker (even without malfunction indications) carotid hyper-
sensitivity], (iif) High risk [medical history or indication of myocardial infarction/heart disease, arrhythmia (especially
ventricular tachycardia, pauses > 3 sec), branch block, severe trauma, orthostatic hypotension with hypovolemia
(hemorrhage)]. The management of the incidents in the ER is based on the ISO 2008 standards.

RESULTS: All patients were considered as high risk and an integrated clinical evaluation of an ER specialist
took place, which included detailed description of the event from patient and attendants, medical history, med-
ication, blood pressure on both upper limbs (bedridden and upright), auscultation and palpation of peripheral
pulses including carotids. Furthermore, a cardiologist’s, a neurologist's and a psychiatrist’s assessment were per-
formed to diagnose or exclude psychogenic syncope, epilepsy, transient cerebral ischemic attack (vertebrobasilar),
or other neurological disorders, such as Parkinson’s disease, respectively.

CONCLUSIONS: The hospitalization criteria for a syncopal patient include the correct diagnosis (heart dis-
ease, ECG, fatigue, trauma, family history of sudden death, tachycardia in bedridden position) and the need for
specific management (set by arrhythmia, cardiac ischemia, ischemic necrosis, pacemaker, cardiopulmonary and
neurological pathologies). The medication depends on the syncope’s characteristics. A low risk, non-recurrent
syncope does not require treatment unless the patient is considered to be at clinical risk or his profession
exposes him to certain risk factors.
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GLYCATED HEMOGLOBIN IS MORE IMPORTANT IN PREDICTING BONE MINERAL
DENSITY THAN BONE RELATED PARAMETERS IN HEALTHY PREMENOPAUSAL WOMEN

Grammatiki M, Rapti E, Mousiolis AC, Tsekmekidou X, Yavropoulou M, Karras S, Kotsa K

Departement of Endocrinology and Metabolism — Diabetes Center; Ist Clinic of Internal Medicine,
AHEPA University Hospital, Thessaloniki, Greece

INTRODUCTION: Premenopausal Bone Mineral Density (BMD) is determined by genetic and other hormonal
or skeletal factors related to bone turnover The aim of this study was to investigate the effect of integrated
glycemia as determined by glycated heamoglobin (HbAlc) on BMD and combine this effect with established
skeletal determinants in a multiple regression model aiming to predict BMD in healthy premenopausal women.

PATIENTS AND METHODS: Forty-eight healthy premenopausal women (age 41 +/- 7 years) (BMI 24 +/-
4 kg/m?2) were included in the study.Women with a family history of osteoporosis, menstrual disorders, diabetes
or metabolic syndrome and glucocorticoid treatment for >| month in the past were excluded from the study.
Anthropometric measurements, diet and exercise questionnaires and plasma/serum measurements for glucose,
insulin, HbAlc, parathyroid hormone (PTH), vitamin D (25(OH)D), Calcium and osteocalcin were performed.
The BMD of the lumbar spine and femoral neck was measured by dual energy X-ray absorptiometry. Multiple
linear regression was used to assess best determinants of BMD.

RESULTS: There was a statistically significant positive correlation of HbAlc with femoral neck BMD (r=0,343,
p<0,05) while no correlation was found for 25(OH)D (r=-0,016, p=0,915), PTH (r=-0,057, p=0,708) and os-
teocalcin (r=-0,108, p=0,506). When lumbar spine BMD was examined no correlation was found for HbAlIc,
25(OH)D, PTH or osteocalcin. Moreover no correlation was found with blood lipid parameters or uric acid
for either site of DEXA measurement.

CONCLUSIONS: In a multiple regression model the use of 4 independent variables (HbAlc, PTH,25(OH)D
and osteocalcin) cannot predict the variability in femoral neck BMD of healthy premenopausal women. The

only statistically significant correlation is with HbAlc and increasing HbAlc by 1% predicts an increase in femoral
neck BMD by 0,185 g/cm?,
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EVALUATION OF RENAL LONG AXIS ANGLE ON "TC-DMSA SCINTIGRAPHY
IN CHILDREN WITH URINARY TRACT PATHOLOGIES

Meristoudis G, Alevroudis Em, Likartsis Ch, llias |, Petrou |, Kakatsiou D, Oikonomou Z, Kotsira M,
Thomopoulou A, Tachtatzi N, Notopoulos A.

Nuclear Medicine Department, Hippokration General Hospital, Thessaloniki, Greece

PURPOSE: There are limited published data concerning the renal long axis angle measurement in association
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with renal pathologies. The aim of our study was to investigate whether the renal long axis angle is associated
with urinary tract infection (UTI) and vesicoureteral reflux (VUR) with the use of Tc-99m dimercaptosuccinic
acid (™Tc-DMSA) scintigraphy.

MATERIAL AND METHOD: In a 2-year-period 265 children (139 males, 126 females, mean and median age
6.2 and 4.5 years respectively) were referred to our Nuclear Medicine Department for #MTc DMSA scan. Al
patients were divided in nine groups (UTI without VUR, UTI with VUR, UTI with or without VUR VUR without
UTI and VUR with or without UTI, UTI with cortical lesions, UTI without cortical lesions, VUR with cortical
lesions,VUR without cortical lesions). Renal angle was determined as the angle between the longitudinal body
axis of the patient and the renal long axis and was manually drawn and measured by two nuclear medicine
physicians.When renal long axis could not be determined with accuracy, scans were excluded from analyses. In
total 318 kidney units were included. Normality of the measured angles was assessed with Kolmogorov-Smirnov
test. The agreement of the measured renal angles between the two observers was estimated with calculation
of the intraclass correlation coefficient. Further analysis was performed with one and two-way analysis of
variance implementing a Bonferroni correction, with the measured angles as the quantitative variables and lat-
eralization of the measured angle (left vs right), presence or non-presence of cortical lesions, affliction on non-
affliction of the kidney and disease (UTI or VUR) as factors; post-hoc power analysis was also done.

RESULTS: The measured angles were normally distributed and the intraclass correlation coefficient between
the two observers was excellent at 0.90. The right renal angle was higher in affected and non-affected kidneys
alike, regardless of disease (UTI or reflux; mean right: 15.2° vs left: 13.1° in unaffected and mean right: 16.7 vs left:
4.1 in affected ones; p<0.001 and p=0.045, respectively). Further analysis done separately for right and left angles
showed that the higher measured angles were in the right kidneys in subjects with cortical lesions (F: 6.98,
p=0.008, power=0.99 with a=0.05). More in detail the mean£SD left measured angles with cortical lesions
were |4.1°£6.3° and without cortical lesions 12.9°+£4.6°, whereas the right-sided ones were 16.4°+4.5° with
cortical lesions and 14.9°£3.9° without cortical lesions, respectively.

CONCLUSION: Renal angle may give useful information for the presence of renal pathologies and this
work is congruent with earlier published reports, with the advantage of quantifying the renal angles separately
for the right and left kidney. Further studies with large series would be needed to evaluate the application of
renal long axis angle for the assessment of urinary tract system abnormalities.
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EVALUATION OF THE FLUCTUATION OF SERUM TSH LEVELS USING
IMMUNORADIOMETRIC ASSAY IRMA IN THE FOLLOW UP OF PATIENTS WITH THYROID
CANCER AFTER INTRAVENOUS ADMINISTRATION OF RECOMBINANT TSH

Vatsiou S', Pavlidis P2, Lyrantzopoulos N, Karanikas M? Alexiadis G* Karakasi VM?, Strataki A®,
Tsartsarakis A% Benti D!, Darousi S, Pistola A% Zissimopoulou O, Katsimbri M/,
Lambropoulou M, Zissimopoulos A®

'Molecular Biology and Genetics School, ?Laboratory of Forensic Sciences, *Surgery Clinic,
“Radiodiagnostic Center of Alexandroupolis, °Lab Histology-Embryology, ®Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: Thyroid cancer is the most common cancer of the endocrine glands and constitutes |-
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2% of all neoplasms. Usually treated with total thyroidectomy followed by diagnostic monitoring with whole
body scanning.Whole body scanning requires elevated levels of TSH. Until today, in order patients to undergo
radioiodine whole body scanning they were obligated to abandon their replacement therapy with T4 for a
month as a result they suffered from edema, headache and other symptoms of hypothyroidism. Administration
of Recombinant TSH (Thyrogen) is a method to avoid these symptoms and the suffering they cause. Aim of
the present study is to evaluate the fluctuation of the levels of thyroid stimulating hormone (TSH) in the serum
of patients with thyroid cancer and total thyroidectomy undergoing whole body scanning with lodine 3! after
intravenous Recombinant TSH.

PATIENTS AND METHODS: We studied 36 patients with thyroid cancer, 26 women and 10 men average
age 49 vears (39 + 8 years). Patients were monitored in the University Surgery Clinic of the University Hospital
of Evros. All of them had undergone total thyroidectomy and histological confirmation of cancer. In all patient’s
blood samples were taken before, the first and the second day after the administration of Recombinant TSH
for the evaluation of serum TSH.The TSH levels were measured by immunoradioassay (IRMA) method with
5 TSH kits Diasorin at in- vitro laboratory of Nuclear Medicine Dept. University Hospital of Evros, Democritus
University of Thrace. The third day a radioiodine whole body scanning with tomographic SPECT y-camera was
performed. Statistical analysis was performed by the x?- test (student test) and statistical significance was con-
sidered to be for p <0.005.

RESULTS: |9 patients had metastasis in various sites. From them, patients with multiply metastasis had very
high fluctuation of TSH levels in comparison with the patients with fewer metastasis (I°* day mean 65+14 ng/ml
2" day mean 145+28 ng/ml) (p <0.005). Patients with fewer metastasis (I-2) had not very high fluctuation of
TSH levels (It day mean 35+8 ng/ml 2"9 day mean 65+17 ng/ml) (p <0.005).The rest |7 patients with no metas-
tasis had lower fluctuation of TSH levels (It day mean 2746 ng/ml 2" day mean 39+19 ng/ml) (p <0.005).

CONCLUSIONS: Patients with metastases have higher TSH levels in the second and in the third day com-
pared to the TSH levels of patients without metastases. Patients with multiply metastasis had very high fluctuation
of TSH levels in comparison with the patients with fewer metastasis. Use of Recombinant TSH is useful because
patients are not obligated to abandon their replacement therapy with T4 for a month so they avoid the painful
symptoms of hypothyroidism.
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FOOD ALLERGY TESTING IN INFANTS AND CHILDREN BY DETECTION OF SERUM
ALLERGENS USING RAST TEST
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Lambropoulou M?, Christofis C®, Zissimopoulos A’

'Molecular Biology and Genetics School, 2Pediatrics Clinic, *Opthalmology Clinic, “Lab Histology-Embryology,
>Laboratory of Forensic Sciences, ®Department of Anaesthesiology, ‘Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: Food allergy is defined as an abnormal immune response to food. It is a complex
situation affected by many different factors. A wide variety of food can cause allergy. The organism reactions
to various food allergens are also diverse: respiratory, dermatological and gastrointestinal. Aim of this study is
to evaluate the rate of food allergens factors in infants and children, so as, according to the results of the nu-
tritional factor, to change and facilitate monitoring person by medical specialists.

PATIENTS AND METHODS: |43 infants and children (61 boys and 82 girls) was studied aged between 3
months and I3 years old. The most of them (112) were patients of the University Pediatrics Clinic of the University
Hospital of Evros and the rest were patients of other pediatricians.All of the children had food allergy because
of different reasoning. Special group were the infants (71), who had allergy to milk. In all children blood samples
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were taken and after centrifugation the serum was collected and kept refrigerated at -70°C until the measurment.
The F group (food group) from the list of allergens were tested by Radioallergosorbent test (RAST test) and con-
cerns the quantification of the IgE antibodies to the specific allergen, with I allergen kits Bio-Line at in- vitro lab-
oratory of Nuclear Medicine Dept. University Hospital of Evros, Democritus University of Thrace. Statistical analysis
was performed by the x*- test (student test) and statistical significance was considered for p <0.005.

RESULTS: 79 % of the infants had milk allergy especial to the factors F76 (Alpha lactalbumin), F78 (Casein)
and F79 (Gluten). 80% of the children had allergy especial to the factors F2 (Cow milk), F74 (Egg whole) or Fl
(Egg white). 10% of the children were negative.

CONCLUSIONS: The identification of various types of allergens by RAST method is an accurate and
sensitive test that helps in the diagnosis and proper treatment.
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SERUM 25 HYDROXY-VITAMIN- D LEVELS OF PEDIATRIC PATIENTS WITH BRONCHIAL
ASTHMA USING THE RADIOIMMUNOASSAY METHOD (RIA)’
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’Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: Bronchial asthma is a serious childhood disease that can cause discomfort in young pa-
tients and may have severe effects in their later life. The control of the aggravating factors of bronchial asthma
may lead to the discovery of better treatments that will relief the young patients.Aim of this study is to evaluate
the serum levels of 25 hydroxy- vitamin D [25(OH)D] of children patients and to correlate them with the
severity of the disease’s symptoms, in order to modify the pharmaceutical treatment which will improve the
patient’s condition.

PATIENTS AND METHODS: 85 pediatric patients (44 boys and 4l girls) was studied aged between 3 and
I3 years old (median age of 8£3 vears old). The most of them (62) were patients of the University Pediatrics
Clinic of the University Hospital of Evros and the rest were patients of other pediatricians.All of the children
had bronchial asthma because of different reasoning (mostly due to allergic reasoning and other lung diseases).In
all children blood samples were taken and after centrifugation the serum was collected and kept refrigerated
at -70°C until the measurment. The vitamin D status was measured by radioimmunoassay (RIA) method with
75[25(OH)D] kits Diasorin at in- vitro laboratory of Nuclear Medicine Dept. University Hospital of Evros,
Democritus University of Thrace. Statistical analysis was performed by the x*- test (student test) and statistical
significance was considered for p <0.005.

RESULTS: In 52 patients with severe symptoms of the disease, the levels of [25(OH)D] were significantly low
0-20 ng/mL (' 0-50 nmol/L), in 21 patients with mild symptoms of the disease the levels were 20-40 ng/mL (50-100
nmol/L) (hypovitaminosis) and the rest with no symptoms, had levels of [25(OH)D] > 40 ng/mL (>100 nmol/L).

CONCLUSIONS: According to our results it is concluded that a statistically significant number (p <0.005) of
children who have vitamin D deficiency show severe symptoms of asthma. Pediatric patients with mild asthma
have hypovitaminosis (p <0.005).While pediatric patients with adequate vitamin D levels had no symptoms.

The levels of serum vitamin D are statistically significantly associated with the severity of the symptoms of
asthma. It is possible to administer vitamin D supplements in pediatric patients with bronchial asthma in order
to cause a reduction in the severity of disease symptoms.This requires further research.
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STUDY OF 25 HYDROXY-VITAMIN- D LEVELS IN THE SERUM
OF PATIENTS WITH DIABETES MELLITUS

Katsimbri M', Papazoglou D?, Patsiamanidi M?, Zissimopoulou O, Pistola A®, Tsartsarakis A,
Benti D!, Bilali A, Lambropoulou M* Zissimopoulos A

'Molecular Biology and Genetics School, 2Internal Medicine Clinic, *Opthalmology Clinic, “Lab Histology-Embryology
*Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: Vitamin D de ciency is a condition of increasing prevalence worldwide. Diabetes
mellitus (DM) is related to vitamin D levels. In recent studies there is association with vitamin D de  ciency
and the risk of developing diabetes and diabetes complications.Aim of this study is to evaluate the serum levels
of 25 hydroxy- vitamin D [25(OH) D] in patients with type 2 diabetes mellitus.

PATIENTS AND METHODS: We study 108 patients (66 male and 42 female) aged between 43 and 70
years old (median age of 58£12 years) with type 2 diabetes mellitus with or without diabetes complications.
All were in follow up at the University Hospital of Evros. In all patients blood samples were taken for (25-OH-D)
determination. After centrifugation the serum was collected and kept refrigerated at -70 ° C until the meas-
urement. The vitamin D status was measured by radioimmunoassay (RIA) method with 1"2°[25(OH)D] kits Di-
asorin at in- vitro laboratory of Nuclear Medicine Dept. University Hospital of Evros, Democritus University of
Thrace.Also we studied 40 healthy individuals (blood donors) as control group. Statistical analysis was performed
by the x?- test (student test) and statistical significance was considered for p <0.005.

RESULTS: Diabetes mellitus patients had lower levels of 25(OH)D than controls (p <0.005).In 62 patients
with severe complications of the disease, the levels of [25(OH)D] were significantly low 0-20 ng/mL (p <0.005),
in 28 patients with mild complications of the disease the levels were 20-40 ng/mL (hypovitaminosis) and the
rest I8 with no complications, had levels of [25(OH)D] > 40 ng/mL(p <0.005).

CONCLUSIONS: Diabetes mellitus patients had lower levels of 25(OH)D than controls. Patients with
severe complications of the disease had significantly low levels than the others.Vitamin D deficiency may be a
risk factor for DM. Clinical trials with vitamin D supplementation are needed.
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SERUM 25 HYDROXY-VITAMIN- D LEVELS IN PATIENTS WITH MYOCARDIUM ISCHEMIA.
CORRELATION WITH SPECT MYOCARDIAL SCINTIGRAPHY
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'Molecular Biology and Genetics School, 2Laboratory of Forensic Sciences, *Cardiology Clinic,
“Radiodiagnostic Center of Alexandroupolis, °Lab Histology-Embryology, ®Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: The presence of hypovitamin D increases the risk of fractures, low vitamin D levels are
also associated with hypertension, cancer, and cardiovascular disease. Aim of this study is to evaluate the serum
levels of 25 hydroxy- vitamin D [25(OH) D] in patients with ischemic heart disease (IHD), as a prognostic
factor of the severity of the disease, in correlation with SPECT myocardial scintigraphy.

PATIENTS AND METHODS: We study 36 patients (22 male and |4 female) aged between 39 and 65 years
old (median age of 53%9 vyears ) who suffer from ischemic heart disease (IHD).All the patients were from the
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University Cardiology Clinic of the University Hospital of Evros. In all patient’s blood samples were taken for
(25-OH-D) determination and after this in everyone SPECT myocardial scintigraphy with ™ Tc-MIBI and to-
mographic y-camera was performed. After centrifugation the serum was collected and kept refrigerated at -
70°C until the measurment. The vitamin D status was measured by radioimmunoassay (RIA) method with
25[25(OH)D] kits Diasorin at in- vitro laboratory of Nuclear Medicine Dept. University Hospital of Evros,
Democritus University of Thrace. Statistical analysis was performed by the Pearson correlation test and statistical
significance was considered for p <0.005.

RESULTS: 3! patients with reversible myocardial ischemia had low values of vitamin D 20-40 ng/mL (50-100
nmol/L). (p <0.005). Therefore the very low prices associated with the progression of the disease. 5 patients
who had normal myocardial scintigraphy (patients without coronary disease) had values of vitamin D to normal
levels > 40 ng/mL.

CONCLUSIONS: In conclusion low vitamin (25-OH-D) levels may underlie established cardiovascular risk

factors.The very low levels associated with the severity of ischemic heart disease. The determination of vitamin
D levels in patients with (IHD), is essential to monitor patients in the treatment and outcome of disease.
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THE ROLE OF SERUM 25 HYDROXY-VITAMIN- D LEVELS IN PATIENTS WITH CORONARY
ARTERY DISEASE. CORRELATION WITH SPECT MYOCARDIAL SCINTIGRAPHY

Baloka L', Pavlidis P2, Thomaidou-Ntanasel A%, Alexiadis G*, Zissimopoulou O°¢, Karakasi VM?, Srataki A®,
Tsartsarakis A% Darousi S!, Galiotou M, Karathanos E¢, Lambropoulou M, Zissimopoulos A®

'Molecular Biology and Genetics School, 2Laboratory of Forensic Sciences, *Cardiology Clinic,
“4Radiodiagnostic Center of Alexandroupolis, °Laboratory of Histology-Embryology, ®Nuclear Medicine Department
Democritus University of Thrace, Medical School, Alexandroupolis, University Hospital of Alexandroupolis Dragana, Greece.

INTRODUCTION: Recent studies have reported that low serum vitamin D levels are associated with a va-
riety of diseases, including cardiovascular disease and in particular ischemic heart disease (IHD). Possible mech-
anisms underlying this association include increased inflammation, renin-angiotensin system upregulation, insulin
resistance, altered lipid metabolism, and altered vascular smooth muscle growth and function that lead to hy-
pertension, diabetes, dyslipidemia and atherosclerosis. Aim of this study is to evaluate the serum levels of 25
hydroxy- vitamin D [25(OH) D] in patients with Coronary Artery Disease (CAD),as a prognostic factor of the
severity of the disease, in correlation with SPECT myocardial scintigraphy.

PATIENTS AND METHODS: We study 58 patients (36 male and 22 female) aged between 37 and 73 years
old (median age of 5849 years ) who suffer from Coronary Artery Disease (CAD).The most of them (41)
were patients of the University Cardiology Clinic of the University Hospital of Evros and the rest were patients
of other cardiologists. In all patient’s blood samples were taken for (25-OH-D) determination and after this in
everyone SPECT myocardial scintigraphy with ™ Tc-MIBI and tomographic y-camera was performed. After
centrifugation the serum was collected and kept refrigerated at -70°C until the measurment. The vitamin D
status was measured by radioimmunoassay (RIA) method with I%°[25(OH)D] kits Diasorin at in- vitro laboratory
of Nuclear Medicine Dept. University Hospital of Evros, Democritus University of Thrace. Statistical analysis was
performed by the Pearson correlation test and statistical significance was considered for p<0.005.

RESULTS: 27 patients with myocardial infarction had low values of vitamin D,[( = 0-20 ng/mL ( 0-50 nmol/L)],
(p <0.005). In this group there is statistical significance in the relationship between very low values of vitamin
D and patients with extensive myocardial infarction. (p <0.005). Therefore the very low prices associated with
the severity of disease and the impending death of patients. These patients might need more intensive
monitoring.22 patients with reversible myocardial ischemia had low values of vitamin D 20-40 ng/mL (50-100
nmol/L). (p <0.005). Therefore the very low prices associated with the progression of the disease.9 patients
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who had normal myocardial scintigraphy (patients without coronary disease) had values of vitamin D to normal
levels > 40 ng/mL (>100 nmol/L). (p<0.005).

CONCLUSIONS: In conclusion low vitamin (25-OH-D) levels may underlie established cardiovascular risk
factors. The very low levels associated with the severity of (CAD) disease and the impending death of patients.
The determination of vitamin D levels in patients with coronary artery disease is essential to monitor patients
in the treatment and outcome of disease.
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OSTEOPROTEGERIN/RANKL RATIO SUFFICIENTLY REFLECTS BONE TURNOVER
AND CORRELATES SIGNIFICANTLY WITH ANTIBODIES AGAINST TSH RECEPTORS
IN GRAVES’ DISEASE

Notopoulos A!, Fylaktou A% Dionellis P3, Psarras K* Sakagiannis G', Alevoudis Emmanouil', Giannelis E,
Thomopoulou A, Foufoulas V3, Gotzamani-Psarrakou A”

'Nuclear Medicine Department, Hippokration Hospital, Thessaloniki, 2lImmunology Laboratory, Hippokration Hospital,
Thessaloniki, *Clinic of Orthopaedics, Hippokration Hospital, Thessaloniki,
*2nd University Propedeutic Surgery Clinic, Hippokration Hospital, Thessaloniki
>2nd University Laboratory of Nuclear Medicine, AHEPA Hospital, Thessaloniki, Hellas

AIM: To estimate how sufficiently the osteoclastogenesis marker OPG/RANKL ratio [OsteoProteGerin /
ReceptorActivator of Nuclear factor KappaB Ligand] reflects the rate of bone turnover in patients with Graves'
disease (GD) and to assess its correlation with the serum levels of TSHR antibodies [against TSH receptors],
which represent a reliable indicator of GD activity.

METHODS: A total of 122 of GD patients participated in the study: 34 hyperthyroid at initial diagnosis
(Group A), 42 with subclinical hyperthyroidism after 6-12 months of treatment (Group B) and 46 euthyroid
after 6-12 months of treatment (Group C). Another 77 matched healthy controls were examined. Levels of
OPG and RANKL were determined by a sandwich enzyme-linked immunosorbent assay (ELISA). TSH, fT3, fT4,
antibodies against thyroid peroxidase (anti-TPO) and TSHR, ICTP, PICE and osteocalcin (OC) were assayed
with radiometric (RIA, IRMA, RRA) methods.

RESULTS: The serum levels of the studied bone metabolism markers in GD patients and normal controls
are shown in the following table:

Group A Group B Group C Controls
ICTP (ng/ml) [7.78+5.04 10.7242.93 7.62+2.94 6.58+337
PICP (ng/ml) 20346+39.93 1979143935 1472242584 130.20+24.8I
OC (pg/ml) 14.81+3.67 12.03+3.5I 59742.05 515+£2.02
OPG (ng/ml) 177.10+32.90 138.65+18.66 110.17£15.14 81.56+12.75
RANKL (ng/ml) 94.44+3119 732742626 18.57+4.29 15354532
OPG/RANKL 2.15£100 2.23+110 6.26+175 6.04+2.41

In newly presented GD patients, markers of bone turnover were significantly higher compared with normal
controls (p<0.000I). PICP and OPG/RANKL did not differ significantly in Group A compared to Group B
(p=0.319 and p=0.580 respectively), while the other markers did (p<0.000I). Pretreatment fT3 and T4 levels
correlated significantly with those of OPG (r=0.39, p<0.02), although not with any other marker of bone me-
tabolism. Levels of bone turnover markers in Group B remained significantly higher than in euthyroid GD
patients or controls (p<0.000I). Euthyroid GD patients under long term treatment (>6 months) tended to
have lower (but not always normal) levels of bone turnover markers, suggesting on-going bone remodeling
after the euthyroid state is attained. Levels of OPG were significantly correlated with TSHR antibodies (r=0.69,
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p<0.005) and there was also a weaker positive correlation with T4, fT3 and ICTP (r 0.36,0.32 and 0.27 re-
spectively, p<0.05). In all subgroups, bone metabolism markers exhibited a stronger significant (positive) corre-
lation with TSHR antibodies and a weaker negative correlation with TSH, while they did not correlate with
thyroid hormone status.

CONCLUSIONS:

I. Hyperthyroidism due to GD is associated with an increase of bone turnover (in favor of bone resorption
as shown by the decreased OPG/RANKL ratio). Lack of correlation between markers of bone turnover and
initial fT3 and fT4 levels, suggests that after a certain degree of stimulation by thyroid hormones, markers of
bone metabolism are no further affected by them.

2. Subclinical hyperthyroidism after 6 months of treatment is associated with a persistent increase of bone
turnover markers and efforts should be made to reduce the risk of bone mass loss.

3. Attainment of euthyroidism is accompanied with amelioration/normalization of bone turnover parameters
(OPG sustaining a longer increase, seemingly to counterbalance the effects of the activated bone resorption
preceded).

4. TSHR antibodies serum levels, while not correlating with thyroid hormone status, they quite reliably
reflect bone remodelling, suggesting a direct, rather independent action of TSHR signalling on bone metabolism,
especially in hyperthyroidism (the presence of TSHRs on both osteoblasts and osteoclasts may be involved in
the negative regulation of osteoclastogenesis). Thus, TSHR antibodies might be used not only in predicting the
clinical outcomes of GD patients but also in monitoring their bone metabolism.
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ASSESSMENT OF rCBF USING ”"TC-HMPAO SPECT BRAIN SCAN IN PATIENTS
WITH PARKINSON’S DISEASE

Notopoulos A, Likartsis C', Alevoudis E', Sakagiannis G', Meristoudis G', Zaromytidou E', Petrou I',
Kotsira M', Katsarou Z2% Gotzamani-Psarrakou A3

'Nuclear Medicine Department, Hippokration Hospital, Thessaloniki,
“Neurology Department, Hippokration Hospital, Thessaloniki,
32nd University Laboratory of Nuclear Medicine, AHEPA Hospital, Thessaloniki, Hellas

INTRODUCTION: Parkinson’s disease (PD) is a progressive degenerative disorder of the central nervous
system that affects about one percent of the population over 60 years old. PD is generally featured by loss of
dopaminergic fibers in brain’s basal ganglia. *™Tc-hexamethylpropylene-amine-oxime (HMPAQ) is a lipophilic agent,
which has been used to determine the regional cerebral blood flow (rCBF), when functional brain imaging with
single photon emission computed tomography (SPECT) is performed.The aim of this study is to investigate the po-
tential presence of rCBF alterations in PD patients that might be used for clinical prognostic value purposes.

METHODS: In a 3-year-period, 46 patients were referred to our department for functional brain imaging
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with ?"Tc-HMPAO. Fourteen patients, nine men and five women with established diagnosis of PD were
included. Mean age was 68.| (£83) vyears, while the mean administered dose was 500-900 MBq (18.9+£3.8
mCi/per patient). Eleven out of fourteen patients had a history of organic psychosyndrome. All patients after
lying in a comfortable supine position, with their eyes open for almost half an hour in a quiet, dimly-lit room,
were intravenously injected. Tomographic imaging started fifteen minutes after injection. Using the standardized
methods of processing and filtering, regional CBF images were obtained. Twenty regions of interest (ROIs) were
drawn in three projections (longitudinal, sagittal and coronal) comprising three different axis levels (whole cere-
bellum, cortical/subcortical regions, supraventricular level) in each of them. Since the radionuclide’s deposition
into the brain is proportional to the blood flow, the counts density in every ROI represents the relative rCBF
after normalization to the density of a region of reference (cerebellum).A group of fourteen historical patients
(2 men and 12 women, mean age: 49.3112.7) with normal findings was used as the control group.

RESULTS: Al statistical analyses were conducted using SPSS statistics software v20. Mean rCBF values in
PD patients were lower compared to controls in all regions. Significance for all statistical tests was predetermined
at p<0.05. Shapiro-Wilk normality test revealed non-parametric distribution of rCBF values in left posterior
temporal, right visual cortex and right prefrontal and central cortex areas. Besides, non-parametric distribution
was observed in the relative difference (%) of rCBF values in medium frontal, prefrontal, lateral occipital, visual,
parietal, prefrontal and central cortex between the two groups. Wilcoxon test for non-parametric analyses
showed statistically significant difference between the mean values of rCBF in PD patients and normal subjects
at the left posterior temporal (p=0.005), right visual (p=0.04l) and right prefrontal and central cortex (p=0.008).
Moreover Student's t-test showed statistically significant difference between the mean values of rCBF in PD pa-
tients and normal subjects at the right (p=0.0002, 95% Cl 0.053 to 0.145) and the left (p=0.06, 95% ClI 0.027
to 0.146) medium frontal cortex, left prefrontal cortex (p=0.067,95% ClI -0.004 to 0.107), right anterior temporal
cortex (p=0.0002, 95% CI 0.057 to 0.164), left anterior temporal (p=0.0008, 95% CI, 0.054 to 0.184), right pos-
terior temporal (p=0.042, 95% Cl 0.002 to 0.I35 left lateral occipital (p=0.032, 95% Cl -0.008 to 0.[74), left
caudate cortex (p=0.002, 95% CI 0.042 to 0.168), left prefrontal and central cortex (p=0.002, 95% CI 0.032 to
0.136), left parietal (p=0.004, 95% ClI 0.033 to 0.160).

CONCLUSIONS: Nowadays PET/CT and DaTscan are generally used for the assessment of patients with
PD. However, 22" Tc-HMPAQO SPECT can still be a cost effective method that provides useful information about
regional cerebral blood flow in patients with PD. In our study, PD patients demonstrated significant differences
in rCBF in specific brain areas. Since to date rCBF changes in Parkinson’s disease have not been fully demonstrated
and the accuracy of PD diagnosis is rather low (65-84%), large series of patients are needed to identify which
rCBF differences are correlated to clinical symptoms or might be of clinical or prognostic value and determine
the specific subgroups of patients that can benefit from this modality.
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PULMONARY FUNCTION TEST, SLEEP DISORDER INDEXES, SIX MINUTE TEST,AND
QUALITY OF LIFE QUESTIONNAIRE, IN PATIENTS WITH IDIOPATHIC PULMONARY
FIBROSIS - WHICH IS THE BETTER CLINICAL GUIDE?

Kareklas N, Drakou Th? Tsaliki A%, Renesis V', Serasli E', Keramari H? Tryfon S!

'Pulmonary Clinic, General Hospital G. Papanikolaou, Thessaloniki, ZHealth Administrative Dpt, Region of Central Macedonia.

INTRODUCTION: The frequency of sleep breath disorders in patients with Idiopathic Pulmonary Fibrosis
(IPF) remains controversial, although these patients showed different level of hypoxemia during sleep. On the
other side, hypoxemia is also a result of exercise in IPF patients. Our study was carried out in order to demon-
strate the status of sleep breathing events and the ability of walking on six minutes test (6m-test) in newly di-
agnosed IPF patients, and to identify possible correlations with sleep study, 6m-test, pulmonary function testing
parameters and the quality of life.

METHODS: The 16 newly diagnosed IPF patients, completed the Saint George Questionnaire (SJQ) on ad-
mission day.Then they underwent pulmonary function tests, 6m-test and an attended overnight polysomnography
study. None of the included subjects was under any of the currently available IPF-treatments or nocturnal sup-
plemental oxygen therapy.

RESULTS: Desaturation index during sleep was statistically significant correlated to total lung capacity
(p=0.03,r=0.535).The arousal index was correlated to the presentation of respiratory symptoms described in
SJQ (p=0.05, r=-0497). REM AHI was statistically significant correlated to the section from SJQ; presentation
of cough (p=0.02, r=-0.584).The lowest SpO2 was statistically significant correlated to the sections from SJQ;
tachypnea (p=0.0l, r=-0.624) breathlessness (p=0.048, r=-0.502) sensation of dyspnea (p=0.005, r=-0.662) and
the probability of getting better (p=0.02, r=-0.588).

The total walking distance from 6m-test was statistically significant correlated to the sections from SJQ;
tachypnea (p=0.03, r=-0.547), the sensation of luck a good day (p=0.03, r=-0.526), a better life expectation
(p=0.017, r=-0.585) and the deterioration of the activity level (p=0.04, r=-0.515). There were no correlations
between 6m-test and sleep parameters.

CONCLUSION: Sleep breath disorders in IPF patients influence different parameters of their quality of life
in comparison to the ability of these patients on walking (6m-test). Both of the two tests were correlated only
to the sensation of tachypnea of these patients. More research is needed to identify the criteria in IPF patients
that influence their quality of life and the criteria for evaluation of the response to treatment strategies.
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PREDICTIVE VALUE OF ASSESSMENT OF ELECTRICAL OSCILLATIONS IN DYNAMIC
DISORDERS ELECTROPHYSIOLOGY AND MYOCARDIAL PERFUSION.
PROSPECTIVE STUDY - PRELIMINARY RESULTS

Keklikoglou I', Georgopoulou A Papitsas M', Drakou T2, Tryfon S2, Zarifis |'

st Cardiology NHS Clinic, Hospital “G. Papanikolaou” Thessaloniki, Greece,
2Pulmonary NHS Clinic, Hospital “G. Papanikolaou” Thessaloniki, Greece.

INTRODUCTION: Purpose of the present study is the evaluation of a new, non-invasive method for the
assessment of myocardial ischemia. The device HeartVue TM 6s analyzes small amplitude oscillations observed
in the production of electrical potentials of the heart muscle, and then depending on the size of the electrical
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instability estimates the possibility of ischemic heart disease or other pathological conditions involving the heart.
To assess the ability of the method to reveal the likelihood of myocardial ischemia performed in our clinic a
prospective study in patients undergoing percutaneous coronary angioplasty.

METHODS: A total of 47 patients who were scheduled to undergo coronary angiography were included
so far in the study which is ongoing. The indication for performing coronary angiography was stable angina
symptoms or positive test induced ischemia. All patients were tested with HeartVue TM 6és before starting full
cardiac monitoring (echocardiography, exercise testing, coronary angiography).

An analysis of the electrical potentials and record deviations of these analyzes as provided by the system
for recording and tracking of HeartVue device in tabular recording “Myocardium and Detailing Indices”. The
results of the device were evaluated in the light of the final diagnosis as entered by the attending physician who
was not aware of the device display.

Disorders of conduction, the presence of valvular heart disease, ventricular cardiac dysfunction and coronary
events might consider significant cardiac findings that required treatment by the Specialist.

RESULTS: Of the 47 patients who underwent coronary angiography, stress test, echocardiographic control
and conventional ECG was necessary and performed angioplasty at Il.

The HeartVue TM 6s device in I3 (27.6%) patients gave the change indicator because of axis and rhythm
disorders, and a recommendation evaluation with exercise test for angina. In 30 (63.8%) patients the indication
was abnormal electrophysiological status of the patient’s myocardium and establish the need of direct control
with further cardiac exams.In 8 (17%) of these were an indication for emergency specialist referral - finally seven
of eight (87.5%) had severe disturbance and subjected to angioplasty.

CONCLUSION: By far the data HeartVue TM seem to assessing ischemia in patients suspected with
coronary artery disease. However more data need it because both the sample is small and all patients enrolled
in the study were asymptomatic and were scheduled to undertake coronary angiography without suffering
from acute coronary syndrome at the time of examination.
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COMPARISON BETWEEN GLOMERULAR FILTRATION RATE (GFR) ESTIMATED BY SERUM
CREATININE AND CYSTATIN-C AND 5ICR-EDTA GFR IN PATIENTS WITH
DECOMPENSATED CIRRHOSIS

Cholongitas E!, Soulaidopoulos S', Notopoulos A%, Goulis I', Dogrammatzi F2, Anastasiadou Z2,
Doumtsis P!, Alevroudis B, Likartsis C3, Oikonomou T', Karasmani Al, Manika K!, Doulgeris I',Vaitsi K/,
Diavasti M!, Kolotsiou A Valari Z!, Akriviadis E'

14t Department of Internal Medicine, Aristotle University, Hippokration General Hospital of Thessaloniki, Greece,
“Biochemical Laboratory, Hippokration General Hospital of Thessaloniki, Greece
3Department of Nuclear Medicine, Hippokration General Hospital of Thessaloniki, Greece

INTRODUCTION: Accurate assessment of renal function, i.e. glomerular filttration rate (GFR), in cirrhosis
has become very important. Aim of the present study, is to compare serum creatinine (sCr)- and serum cys-
tatin-C (cysC)-based estimated GFR (eGFR) formulae with *'Chromium-EDTA (?'Cr-EDTA) GFR (“true GFR")
in patients with stable decompensated cirrhosis.

PATIENTS AND METHODS: In 129 Caucasians patients with decompensated cirrhosis we assessed sCr-
based GFRs [Modification of Diet in Renal Disease (MDRD) and chronic kidney disease—epidemiology (CKD-
EPI)-sCr formulae], cysC-based GFRs [Hoek, Larsson and CKD-EPI-cysC equations] and the mathematical for-
mulae which combined both sCrand cysC [i.e. CKD-EPI-sCr-cysC and the specific for cirrhotics formula recently
proposed by Mindikoglou et al (Mindi-eGFR)]. Multivariate linear regression analysis was used for GFR predictors
in our cohort.
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RESULTS: The correlations between *'Cr-EDTA-GFR with all mathematical formulae were good (Spearman
r? >0.68, p<0.001). MDRD and CKD-EPI-sCr had lower bias (-4.8 and 6.6, respectively), compared to the other
eGFRs, while Mindi-eGFR and CKD-EPI-sCr-cysC formulae had greater precision (I7.1 and 17.3, respectively),
compared to the other eGFRs. CKD-EPI-sCr and Mindi-eGFR had higher accuracy (39% and 41%, respectively),
compared to the other eGFRs. The factors independently associated with the *'CrEDTA-GFR were age, cysC
and sCr, and the new derived formula had lower bias (0.89) and similar precision (I7.2) and accuracy (419%) with
Mindi-eGFR formula.

CONCLUSION: The specific mathematical formulae derived from patients with cirrhosis seem to provide
superior assessment of renal function, compared to the conventional used sCr- and cysC-based formulae.
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POST-STREPTOCOCCAL UVEITIS TO A 7YEARS OLD BOY AFTER ATHERAPY
FOR DENTAL ABSCESSES

Koulali E', Adamopoulou Al, Kamaras J', Pasxaloglou R!, Trachana M?, Sakkias G!

'Opthalmology Department, Hippokration General Hospital, Thessaloniki, Greece.
2|5t Paediatric Department Aristotle University School of Medicine, Hippokration General Hospital, Thessaloniki, Greece.

INTRODUCTION: A 7 vears old boy presented with a 30-day history of blurred vision and photophobia
to the left eye. Slit-lamp biomicroscopy demonstrated conjuctival circumciliary infection and mild anterior uveitis
(anterior chamber activity of cells +). Posterior segment examination showed indermediate uveitis and a fibrotic/
condensated lesion of vitreous attached to the posterior surface of the lens. The optic nerve and the macula
were normal. The medical history revealed that for the last 6 months the boy was on a therapy for the dental
abscesses he suffered from. He had been treated with a systematic antibiotic therapy not suitable for strepto-
coccus infection and he was on a topical therapy with steroid drops for the uveitis. The blood tests revealed
high levels of antistreptolysin-O titres (ASTO).

RESULTS: The patient was started a systematic therapy with the proper antibiotic and continued the topical
steroids. The uveitis started to respond two months after the beginning of the therapy. At that time the visual
acuity got better and the ASTO titres started to decrease.

CONCLUSION: Post-streptococcal uveitis is a very uncommon disorder especially after dental diseases.
Opthalmologists must maintain a high level of suspicion especially in childhood uveitis and not forget testing
for titres of ASTO when the indication exists.
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ABDUCENS NERVE PALSY CAUSED BY AN INFLAMMATORY PROCESS LOCALISED
ON THE TOP OF THE PETROUS BONE

Koulali E', Petsou C!, Demirtzoglou D', Roumelis S', Roilidis E% Antaxopoulos C?,
Kampouras A? Roilidis E?, Sakkias G'
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INTRODUCTION: A 6-year-old female patient with fever of unknown origin was referred by the pediatric
clinic to our clinic because of sudden onset of diplopia. Ophthalmological examination revealed right esotropia
due to right abducens nerve palsy. There were no other abnormal ophthalmological findings. The patient was sub-
jected to magnetic resonance imaging (MRI), which showed a pathological mass in the prepontine region with ex-
tension to the right cerebellopontine angle with gradual increase in size. Surgical removal of the mass was performed
and open biopsy was conducted, which revealed findings compatible with chronic necrotizing granulomatous in-
flammation (possibly tuberculosis). Post-operatively the patient received anti-tuberculosis treatment.

RESULTS: Post-operatively recession both of the fever and the diplopia and full recovery of eye’s motility.

CONCLUSION: The intracranial lesions are a common cause of abducens nerve palsy and sudden onset
of diplopia. For the differential diagnosis in children it is important to have in mind the possible inflammatory
nature of these lesions, which can arise from rare and “forgotten” infections.
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JUVENILE MYASTHENIA GRAVIS (JMG) WITH OCULAR INVOLVEMENT
IN A 5YEARS OLD CAUCASIAN BOY

Koulali E', Badeka M!, Kalouda P', Evangeliou A Sakkias G'

'Ophthalmology Department, Hippokration General Hospital of Thessaloniki, Greece
24t Paediatric Department, Aristotle University School of Medicine, Papageorgiou General Hospital, Thessaloniki, Greece.

INTRODUCTION: A 5 vears old caucasian boy came as an outpatient for consultation. He suffered from
a left ptosis that appeared 2 months ago, exacerbated with strain and more prominent during the afternoon
hours. Patient had good visual acuity, no pain, diplopia or head tilt and normal extraocular muscle movements.
He also complained of fatigue of lower limps presenting mainly after walking. The rest of the clinical examination
was normal. In the differential diagnosis we included: a) structural, b) inflammatory, c) central nervous system
causes, d) sympathetic activity, €) neuromuscular, f) thyroid diseases .VWe proceeded with blood tests, brain MR,
chest x-ray, electrodiagnostic testing (EDT).

RESULTS: Chest x-ray and MRI were normal. Blood tests (including thyroid hormones and auto-antibodies)
were normal as well. Anti-Musk and anti-AchR were found negative. Considering the fact that antibodies can
be negative in 50% of the patients with J[MG and based on the strong clinical presentation, JMG was set as the
diagnosis and treatment started with bromide pyridostigmine. Ptosis regressed completely and patient has been
stable for the last |,5 year

CONCLUSIONS: Although JMG is a rare condition in the Caucasian population, it must be considered as
a possibility in the differential diagnosis of a paediatric case with ptosis. Prepuberty myasthenia has better prog-
nosis than the adults MG, it appears more often as ocular or seronegative MG, it has equal ratio male : female
and with the proper treatment total regression of the symptoms can be achieved although spontaneous re-
mission is also possible.

27

CONGENITAL ICHTHYOSIS. PRESENTATION OF A RARE CASE
WITH OPHTHALMIC INVOLVEMENT

Koulali E', Skatharoudi C!, Roumelis S, Dermitsoglou D', Kotsoglanidou K?, Anastasiadou E?, Sakkias G!

'Opthalmology Department ,Hippokratio General Hospital , Thessaloniki, Greece,
“Neonatal Intensive Care Unit, Hippokratio General Hospital, Thessaloniki, Greece.

INTRODUCTION: Male infant with gestational age 36 weeks was born from parents with normal family
history. The clinical examination had shown armor-like cracked skin, bilateral ectropion with chemosis of the
palpebral conjuctiva, hypoplastic ears, hypoplastic arms and feet with joint flexion deformity, syndactyly, hypoplastic
scrotum and penis. The infant deceased 20 days later from severe infection (sepsis).

CONCLUSIONS: Congenital ichthyosis is a rare dermatological disease, with autosomal dominant (AD) in-
heritance. The genetic testing reveals a mutation on the ABCAI2 gene which causes a deficiency to the enzyme
keratinic transglutaminase.As a result there is an overproduction of keratin cells in the epidermis, loss of elasticity
and an armor-like cracked skin.The survival rate of the infants is less than 10%.
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HORNER SYNDROME OCCURRENCE IN AN INFANT WITH ESOPHAGEAL ATRESIA:
AN INTERESTING CASE

Zopounidou E', Koulali E', Gkorou O, Petsou C', Kamaras !, Tsikopoulos G?, Sakkias G!

'Ophthalmology Department, Hippokration General Hospital of Thessaloniki, Thessaloniki, Greece,
Paediatric Surgery Department Aristotle University School of Medicine, Hippokration General Hospital, Thessaloniki, Greece.

INTRODUCTION: The acquired pediatric Horner syndrome is associated with interruption of the ocu-
losympathetic pathway. Our purpose is to present an interesting acquired paediatric Horner syndrome case in
an infant with congenital esophageal atresia. A male infant was diagnosed with congenital esophageal atresia of
big gap without tracheoesophageal fistula during prenatal tests.At the second month of life the infant underwent
stomach relocation with cervical coloboma anastomosis. Postoperatively chylothorax occurred and a bullau

tube was inserted. During the following postoperative period unilateral left eyelid ptosis was observed.

RESULTS: Ophthalmological evaluation found left eyelid ptosis, miosis and enophthalmos, findings that were
attributed to acquired postoperative Horner syndrome. Right pupil’s reaction to light was normal, whereas left
pupil’s reaction to light was weak. Eterochromia iridis was not observed.

CONCLUSIONS: The current report of acquired pediatric Horner syndrome is an important and unique
report correlated not only with the previous operation and the perioperative history of the patient but also
with the possible mechanisms involved in its pathogenesis that affect the future prognosis.
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RETROBULBAR HEMANGIOMA OF THE ORBIT IN A NEONATE - CONFRONTATION
Koulali E', Demirtsoglou D', Petsou X!, Skatharoudi Ch', Papakiriakidou P?, Drosou-Agakidou B?, Sakkias G

'Opthalmological Wlinic. Hippokratio General Hospital, Thessaloniki, Greece,

2|t Neonatal Intensive Care Unit, Aristotle University School of Medicine, Hippokration General Hospital, Thessaloniki, Greece.

INTRODUCTION: A premature neonate at the gestational age of 33 weeks and birth weight of 1420 g,
presented at the 10" day of his life severe proptosis of the left eye which was clinically attributed to retrobulbar
hemangioma of the orbit. The radiological examinations (U/S,MRI) confirmed the clinical estimation.The opthal-
mological and fundus examination were normal in both eyes although in the left eye the proptosis was gradually
increasing and the radiological examinations showed that the optic nerve had began to be suppressed.

RESULTS: The child was given propranolol as a therapy, with excellent results. The lesion and the proptosis
were significantly regressed. The dose of the medicine was readjusted according to the increasing weight of the
child. Four months later the proptosis can be hardly seen.

CONCLUSION: Propranolol as a therapy for the orbital hemangiomas gives us excellent results and some-

times can be salutary for the neonates’ vision without significant side effects.
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RETINAL ASTROCYTIC HAMARTOMA IN A 1.5-MONTH-OLD INFANT AFFECTED
BY TUBEROUS SCLEROSIS

Kalouda P', Koulali E', Banteka M', Zopounidou E!, Tsiamparli OZ, Papachristou F2, Sakkias G'

'Department of Ophthalmology, Hippokration General Hospital of Thessaloniki, Thessaloniki, Greece
2| Pediatric Department, Aristotle University of Thessaloniki, Hippokration General Hospital of Thessaloniki, Thessaloniki, Greece.

INTRODUCTION: A |.5-month-old infant boy presented at the pediatric emergency department of our
hospital with afebrile infantile convulsions. Clinical examination, cranial imaging with CT and MRI scans and
heart ultrasonography revealed tuberous sclerosis. Eye examination, including fundoscopy was requested.

RESULTS: Fundoscopic examination of the right eye demonstrated an elevated gray-yellowish lesion close
to the optic nerve head, which was consistent with the appearance of retinal astrocytic hamartoma. Ocular ul-
trasound B-scan showed a juxtapapillary hamartoma protruding into the vitreous. New thin-section 3D MRI of
the orbit revealed a 2mm diameter lesion in the posterior pole of the right eye, corroborating with the clinical
and ultrasonographic features. Left eye was normal.

CONCLUSIONS: To our knowledge, cases of retinal astrocytic hamartomas at such a young age are rarely
reported. Retinal astrocytic hamartomas typically remain stable throughout life, but sometimes may also exhibit
acute growth. Therefore, an early diagnosis is important in the monitoring and management of these conditions.

3l

POSITRON EMISSION TOMOGRAPHY/COMPUTED TOMOGRAPHY (PET/CT)
SCAN IS A USEFUL TOOL FORTHE MANAGEMENT OF UNSPECIFIED AORTITIS

Gkougkourelas |, Sarantopoulos A, Karantas |, Georgiadou A, Bekiari E, Boura P

Clinical Immunology Unit, 2nd Department of Internal Medicine, Aristotle University of Thessaloniki, Hippokration
General Hospital, Thessaloniki, Greece.

INTRODUCTION: Large vessel Vasculitis (LVV) is a potentially life-threatening autoimmune mediated disease.
According to the current classification criteria (Chapel-Hill 1992), LVV can be presented as a primary condition,
or in the context of a systemic autoimmune/inflammatory disease. Pathophysiologically, infiltration of large
vessel's wall with immunocompetent cells may result in aneurysm formation and fatal disruption of the vessel.
Clinical suspicion, diagnosis and follow up during treatment poses a challenge to the clinician since definite di-
agnosis by tissue biopsy is usually unfeasible.!

On this context, nuclear medicine diagnostic methods assessing chronic inflammatory conditions, such as thel8F-
fluordeoxyglucose (I8F-FDG) PET/CT scan, can be a useful tool in the diagnosis and follow up of patients with LVV.

CASE REPORT: A 56-year-old Greek female was admitted for investigation of possible LVV, after coronary
bypass artery graft (CBAG) for triple vessel disease where macroscopic signs of inflammation (edema, friable
tissue) of aortic root were noted by the surgeon.The patient had not other clinical or laboratory findings of
LVV (normal CRRESR and WBC) and no predisposing factors for atheromatic disease. Since causes of secondary
aortitis (rheumatoid arthritis, seronegative spondyloarthropathies, syphilis) were excluded, differential diagnosis
mainly included giant cell arteritis.

A PET/CT scan (2013) confirmed isolated inflammation of the aorta (uptake of I8F-FDG by the aortic wall).
The patient underwent a boost treatment with high doses of corticosteroids and azathioprine with the diagnosis
of aortitis. After adequate treatment, clinical status and laboratory findings were inconclusive for disease remission.
During the follow up standard of care maintenance regimen, the patient presented several episodes of stable
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angina with no elevation of inflammatory indexes for another time. A new PET/CT scan was performed (2016)
revealing signs of residual inflammation of aortic root.
Results were diagnostic of disease persistence and treatment was re-designed on these grounds.

DISCUSSION: Aortitis is a life threatening condition and difficult to diagnose. Protocols investigating LVV
are still under evaluation. Moreover, temporal — granulomatosus LVV without clinical/laboratory/imagine and/or
histopathological findings is a rare but well described manifestation. Corticosteroids and immunosuppressants
are the cornerstone of treatment but indices of efficiency have not yet been established.

The immunopathology basis of the disease has been recently elucidated.? ThI7 cells can be suppressed,
achieving clinical remission, but Thl cells can remain in latent activity resulting in continuing life threatening re-
modeling of the aorta.

PET/CT can be the examination of choice in cases of vasculitic inflammation, of aortic abdominal aneurysms,
vascular graft infections or chronic periaortitis. PET/CT provides a metabolic functional image of the vessel wall
before structural changes can be observed by conventional imaging techniques such as MRI and CT scan.?
PET/CT is considered to be a novel tool with high sensitivity for the diagnosis, assessment of disease burden,
response to treatment and follow-up of patient with aortitis.>* Until now there is no gold standard examination
for the diagnosis of LVV in the absence of biopsy.
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EVALUATION OF PULMONARY EMBOLISM IN AFIBRINOGENEMIC
PATIENT - CASE REPORT

Zaromytidou E!, Skarmoutsou K2 Alevroudis E!, Meristoudis G!, Papadopoulou 2,
Kakatsiou D', Vakalopoulou S% Notopoulos Al

'Nuclear Medicine Department, Hippokration General Hospital, Thessaloniki, Greece,
’Second Propedeutic Department of Internal Medicine, Aristotle University of Thessaloniki, Hippokration Hospital,
Thessaloniki, Greece.

Afibrinogenemia is a very rare autosomal recessive bleeding disorder, defined either as a functional disorder
of plasma fibrinogen or as complete absence of detectable fibrinogen levels in plasma. Approximately, one new
case of afibrinogenemia is appearing per one million births. Afibrinogenemic patients experience bleeding ten-
dency of varying severity from neonatal age. The first most usual hemorrhagic symptom is uncontrolled bleeding
from the umbilical cord after birth. Bleeding manifestations are observed from mucosal surfaces - especially
epistaxis, menorrhagia and bleeding from the oral cavity - from musculoskeletal system, gastrointestinal system
and urinary tract throughout life. The original description of the disorder was given in 1920 and since then a
few hundreds cases have been reported. Despite the fact that the patients with afibrinogenemia are facing the
constant risk of excessive bleeding, a small but existent percentage of them may also experience thrombotic
episodes. Although there is essentially total lack of plasma fibrinogen, thromboembolism can take place. The
pathogenetic process of this medical paradox is not accurately known but literature’'s data indicate that the
pathogenesis of thrombotic formation is probably multifactorial and is determined by exogenous and endogenous
risk factors such as thrombophilia, infusion of fibrinogen as replacement therapy, trauma, immobilization or preg-
nancy. It is important to mention that thromboembolism may occur either spontaneously or in association with
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Figl. First ’"Tc MAA Scan: Initial perfusion scan reveals heterogeneity of radiopharmaceutical distribution, segmental and
subsegmental perfusion defects in both lungs, especially in the left lung. In addition shows hyperemic regions indicative of
pulmonary redistribution bllod flow to non-occluded areas.

Fig2. Second ?""Tc MAA Scan: Repeat perfusion scan after 2 weeks on subcutaneous LMW heparin, shows reduction in the
extent of the previous defects in both lungs and improvement of the perfusion.

Fig3. Third ?’"Tc MAA Scan:Third perfusion scan after 2 months on subcutaneous LMW heparin demonstrates new subsegmental
perfusion defects in both lungs.

fibrinogen substitution therapy. Management is extremely difficult but also challenging due to the precarious
balance between hemorrhage and thrombotic risk in these patients.

We report a case of a 29 years old female with afibrinogenemia treated with fibrinogen concentrates
who presented with 2 episodes of pulmonary embolism (Figs I-3) during a 3 months period for which low
molecular weight heparin (enoxaparin) was administered.

The patient history includes multiple incidents of knee and elbow joint hemarthrosis, intraperitoneal hem-
orrhage, cryoglobulinemia, vasculitis, bilateral renal artery stenosis, bowel perforation, DVT of left internal jugular
and subclavian vein, HCV infection and chronic renal failure undergoing hemodialysis over one year.

The report of this case is aiming to emphasize the thrombotic complications that can occur in afibrinogen-
emia, to trigger discussion and draw conclusions regarding the management issues involved.
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‘GLOVE’ SIGN ON BONE SCAN AS A RESULT OF INTRA-ARTERIAL INJECTION
IN A PATIENT WITH PROSTATE CANCER

Tachtatzi N, Likartsis Ch, Oikonomou Z-A, Meristoudis G, Alevroudis E, Sakagiannis G, Notopoulos A

Nuclear Medicine Department, Hippokration General Hospital, Thessaloniki, Greece

BACKGROUND: In some rare cases an asymmetrical uptake of the radiotracer may be found on bone
scintigraphy. The “glove” sign represents the incidental intra-arterial injection of a bone-imaging radionuclide
tracer into the antecubital fossa. When interpreting a bone scan, this artifact should be taken into account
because it can cause confusion concerning the diagnosis.
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CASE REPORT: A 57-years-old male patient was shown to have a prostate specific antigen level of 3.2
ng/mL in a routine check-up. The patient underwent prostate biopsy which revealed Gleason score 6 (3+3)
adenocarcinoma. Ultrasound showed a prostate volume of 46 mL while postvoid residual urine was 7 ml.
Nothing remarkable was found in patient’s history. The patient was referred to our department for a bone scan
with ?™Tc-Methyl-diphosphonate (*?™Tc-MDP). After iv injection of “™Tc-MDP (740 MBq), the acquired
delayed images showed diffusely increased uptake at the right forearm, especially on the radial half of the wrist,
the first, second and third metacarpals and the proximal phalanges (Fig. ). The finding could not be explained
by the clinical history. Even though the findings could mistakenly lead to the diagnosis of metastases, the nuclear
medicine stuff ascertained the accidental intra-arterial injection, so no confirmatory three phase bone scintigraphy
was necessary.

CONCLUSION: Bone seeking agents when accidentally intra-arterially injected can result to diffusely in-
creased uptake distal to the injection site. Thus a variety of images can be seen depending on the injected artery.
Unusual images may cause confusion in diagnosis and the need to differentiate from metastasis or other skeletal
pathologies can arise. Beyond and further from an adequate clinical history, nuclear medicine physicians should
have in mind the possibility of an intra-arterial injection when non-expected images are presented in bone scan
with #"Tc-MDP.
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RADIOPHARMACEUTICAL SELECTION FOR INFLAMMATION AND INFECTION IMAGING
Priftakis D, Papachristou M, Datseris |.
Nuclear Medicine Department — PET/CT, GHA "Evaggelismos”, Athens, Greece.

6/Ga-citrate and leukocytes, labelled either with lllin-oxine or with 99mTc-HMPAO, are the most widely
used radiopharmaceuticals for imaging of inflammation and infection.The selection between gallium and leukocyte
imaging mainly depends on the clinical question and the reported efficiency of each agent for each indication.
Generally, the use of radiolabelled leukocyte imaging is considered to be adequately sensitive and more specific
than gallium imaging for most of the common indications. However, gallium imaging is still considered advanta-
geous in certain clinical settings. In particular cases, each of these methods can be combined with other ra-
dionuclide scans such as a three-phase bone scan or a bone marrow scan to improve their accuracy.

The most common indications for inflammation and infection imaging include osteomyelitis, diabetic foot,
prosthetic joint infections, inflammatory bowel disease, sarcoidosis and fever of unknown origin.

In osteomyelitis, imaging with 99mTc-HMPAO leukocytes shows higher accuracy than the combination of
three-phase bone scan with gallium imaging. The accuracy of leukocyte imaging is further improved by combining
it with a bone marrow scan with 99mTc-sulfur colloid. The exception is vertebral osteomyelitis, where 67Ga-
citrate scintigraphy seems to be advantageous.

In prosthetic joint infections, leukocyte imaging combined with bone marrow imaging is the gold standard,
as it shows higher accuracy than the combination of gallium imaging with three-phase bone scan.

In diabetic foot, imaging with 99mTc-HMPAO leukocytes is the preferred method due to higher specificity
and higher resolution.

In inflammatory bowel disease assessment, 99m Tc-HMPAO leukocytes have been shown advantageous due
to higher resolution, provided that imaging takes place |-2 hours after injection.

In sarcoidosis, 6/Ga-citrate scintigraphy is usually preferred for diagnosis and assessment of therapeutic re-
sults.

Similarly, in fever of unknown origin, 67Ga-citrate is most widely used. There is evidence that FDG PET-CT
might be more sensitive, but low specificity and high cost currently limit its use in this context.

Gallium imaging can also substitute leukocyte imaging in cases of neutropenic or immunocompromised pa-
tients, or in low-grade chronic infections, where the participation of leukocytes in the inflammation process is
expected to be low. Imaging of osteomyelitis and prosthetic joint infections has also been attempted with
99mTc-radiolabelled antigranulocyte monoclonal antibodies or fragments. This technique is preferred due to
easy and reliable preparation of the radiopharmaceutical.

In everyday practice, various technical matters might play a role in the selection. Therefore, a certain choice
may also depend on the Nuclear Medicine Department's resources and qualification standards.
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BIOMETRIC DATA & ETHICS
Petasis G.

Biopathology Laboratory, Hippokration General Hospital, Thessaloniki, Greece.

E-health era in European Union (EU) is approaching rapidly and its most innovative vision are Personal
Health Systems'. Many scientific fields such as Information and Communications Technology (ICT), Micro-Opto-
Electro-Mechanical Systems (MOEMS), Nano-Electro-Mechanical systems (NEMS), Nanorobotics and Biometrics
elaborate in order to present complete solutions of ubiquitous person-centered healthcare services.

Biometrics intend on their part to provide intelligent identification, authentication and monitoring techniques
using multi-sensors that will process multi-dimensional data resulting in a holistic representation of a person’s
physical, contextual and psychological status from a distance or on-the-move.

Modern generation biometrics® include face, gait, smile, voice, handwriting, signature, electroencephalogram,
electrooculogram, electromyogram, dna, body odor, keystroke or mouse dynamics, online behavior recognition
and more.

Biometric data are already implemented in public and private sector worldwide: medical/ social and natural
science/forensic applications, e-commerce, e-banking, distant learning, ATM transactions, ticket tag systems, access
control systems, governmental applications i.e. us-visit, Prim treaty, reverse image search engines etc. Also
possible is the simultaneous combination of different biometric databases (Multibiometric Databases) or linking
those with other databases (Multimodal Systems) such as credit card, social security and e-health.

The main issue is whether there are laws® in Europe that address biometric data. Unfortunately the answer
is no. EU's attitude is rather unclear While it recognizes the need to modernize laws, it simultaneously allows
the use of biometric data on our personal computers, laptops and mobiles. There is a strong concern that tech-
nology is the key driver and that the moral and legal dimension are just an afterthought. This concern grows
as the public is expected to use these technologies before the laws for proper data protection and privacy
have been enacted or even discussed. Moreover it's considered difficult to implement appropriate laws in
already established systems.

There is a plethora of questions stated*. Some of these relate to the limitation of human rights and a breach
in security, confidentiality and protection of biometric data. Storage, management and processing of the data
and also transparent procedures are still unsolved issues. Misuse of such data, data mining and profiling for unau-
thorized purposes are likely to occur Will there be a patient’s right to consent, access his/her data, object or
even delete his/her own data! The most common social issue is undoubtedly the fear of a non-stop controlling
and monitoring regime.

Biometric data are data that identify an individual. Thus they must be considered personal data and protected
as such. Furthermore in the cases that they relate to an individual's health or result from an individual’s physical,
biological or physiological characteristics, they must be considered as sensitive data and regulated by clear and
sufficient laws.

Human rights and principles of Bioethics i.e. respect for autonomy, beneficence, nonmaleficence and justice
should be respected. EU must undertake the process of implementing new and effective laws that will explicitly
define biometric data and include them as sensitive where needed, thus safeguarding people's dignity in a
digitized society that the Internet of Things (loT) demands.

The word biometrics derives from the greek words “Bios” which reflects human life and “Metro” that means
“to measure”. Bios has a deep meaning and encompasses our existence’s purpose, our ideas, values, attitudes,
beliefs and experiences whether physical or emotional. It is debatable whether real Bios can be measured, but
in any case Bios is a person’s very own identity, character, life, the human being himself; and should only belong
to that person.
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HEALTH EFFECTS OF COSMIC AND MEDICAL RADIATION
Markou A, Sigounas V, Georgopoulou V, Nimas T, Chionidou R, Karatziou C, Tsilida V.

Pediatric Department of Radiology, Hippokration General Hospital of Thessaloniki, Greece.

INTRODUCTION: Most of the radiation dose we receive is from naturally occurring sources—most of
this is from radon and secondly from cosmic radiation. The next largest dose is from medical radiation. On the
ground, cosmic radiation makes up on average about 13% of our total exposure and medical radiation globally
accounts for about 21% of our total exposure. Cosmic radiation consists of energetic charged particles, that
originate from events beyond our solar system and from the sun, and varies in different parts of the world due
to differences in elevation and to the effects of the earth's magnetic field. The most significant source of man-
made radiation exposure to the public is from medical procedures, such as diagnostic X-rays, nuclear medicine,
and radiation therapy. X-ray based methods of medical imaging include conventional X-ray, angiography, computed
tomography (CT) and mammography. Molecular imaging is used in nuclear medicine and uses small amounts
of radioactive markers, called radiopharmaceuticals.

PURPOSE: The purpose of our study is to inform about health effects of cosmic and medical radiation, after
a comprehensive literature review.

RESULTS: The dose from cosmic radiation varies in different parts of the world due to differences in
elevation and to the effects of the earth’'s magnetic field. The additional annual cosmic radiation dose that the
world's population receives is an average of 0.4 millisieverts( mSv). These cosmic rays are too low-energy to
cause any serious health effects, aside from a few genetic mutations (that can lead to cancer) in combination
with other harmful factors. By far, the aircrew generally receive is 2-5 mSv annually. In addition, the relevant bi-
ological effect of medical imaging is mainly secondary to ionization. The risk of developing cancer is slightly in-
creased after medical radiation exposure and the likelihood increasing as the dose increases. Children are at
additional risk because they are inherently more radiosensitive than adults and live longer; so the effects of ra-
diation have more time to become visible.

CONCLUSION: The human population is exposed to ionizing radiation from many sources. The cosmic ra-
diation is generally unavoidable for the population. Further research is needed to clarify the risk of cancer in
relation to cosmic radiation. The benefits of medical radiation are obvious and undeniable, but the inappropriate
use can lead to unnecessary radiation doses and cause potential health hazards.

REFERENCES
. Di Trolio R, Di Lorenzo G, Fumo B, Ascierto PA. Cosmic radiation and cancer: is there a link? Future Oncol. 2015; 11(7): 1123-35.

2. Eugene C. Lin. Radiation Risk From Medical Imaging. Mayo Clin Proc. 2010; 85(12): 1142-6.

3. Spycher BD, Lupatsch JE, Zwahlen M, et al. Background ionizing radiation and the risk of childhood cancer: a census-based
nationwide cohort study. Environ Health Perspect. 2015 Jun; [23(6): 622-8.

4. Hendee WR, O’Connor MK. Radiation risks of medical imaging: separating fact from fantasy. Radiology. 2012 Aug; 264(2): 312-21.
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EMBOAIA XE ANOXOKATEZTAAMENOYX AXOENEIX
lioBavvorovhou E, Mdivou M, Kh\wviddkng @, BAaxdkn E, Mmoudpa T1.

B’ Maboroyikr KAivikry, Apiototéeio MNavemotipio ©scoahovikng, feviké Noookopeio Immokpdteio, @eooalovikn.

EIZAMQIMNH: To mocootd twv avoooKateoTaAUEVWY aoBeviv avtioToIxel oto 3.6% tou yevikoU TANBUGHOoU
Kal mapoucidlel auéntikr| Tdon Ta TeAeutaia xpdvia AOyw Tou auénuevou emmoAdcpol NG AoIHwENG pe tov 16
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NG avBpwmvng avoocoavendpkelag kdl TN EVPEIag xpriong NG avoookatdotaAtikig Oepareiag. O1 avoooka-
TeoTaNUévol evANikeG aoBevelg Bpiokovtal oe auénuévo Kivouvo ep@dviong AoIPNEEWY, TTOU cUxvA oxetiCovtal
He eukaipiakd maboydva kai éxouv auénpévn voonedtnta kar Ovntdtnta. H epappoyr] evepyntikig avooorioinong
pe euPoNia eppaviter opiopéveg 101atepdtnTeg Adyw avernapkoUg andvinong Tou avooiakou CUCTANATOC OTd
avoooydva kal avgnpévng mbavdtntag véonong and epfONa pe VIS HIKPOOPYAVIOHOUG.

YAIKA - ME@GOAOZX: Avatpé&ape otn diebvr) BiBAioypagia pe okomd va kataypdyoupe TG evoeiEelg kal
TOUG TIEPIOPICHOUG TV EUPONACHWY O AVOOOKATECTAAIEVOUG AOOEVEIG. 2ZUYKEVTPWOAUE TIG TTIO TIOOCEATES
KateuBuvtrpleg odnyleg oxeTIkA Pe Tov egBohiacpd avdloya pe to BdBoGg TG avoookataoToAdG Kal TO uTo-
Keipevo voonpa. 1di1aftepn éupacn 660nke oe acBeveic e aipatoloyikr vooo Kal oe autoug Tou Ppiokovial oe
(PAPHAKEUTIKY AVOOOKATAGTOA.

AMOTEAEXMATA: H xopriynon vekpwv epfolivv Bewpeltal vevikd acgairig, aveEdptnta and to emnimedo
TNG AVOOOKATAOTOA G, WOTACO N AMOKPIoN TOU AVOOIAKOU CUCTANATOG eivdl EAATTWHEVN KAl TIBavAV, avenmapKiG.
H xoprjynon eppoiiwv pe {ovieg e€acBevnuévoug pikpoopyaviopoug UMTOKEITal O auoTnPATEPOUG TIEPIOPICHOUG
avdhoya pe tn Paputnta tng avoooavendpkeldg. Or gBohiacpol mpénel va mponyouvial TouAdxiotov yia 4
ePSopddeg via ta duvta Kal 2 BSouddeg via Ta vekpd euPOAIa, TIpIV TV eQappoyr] TIPOYPAPKATIoPEVNG avo-
OOKATACTONAG, XwPiG BEPaia autd va kabuotepel TV €yKaipn AVTUPETWITION TOU UTTOKEIJEVOU VOO UATOG,.

TYMIMEPAXMATA: H augnuévn ouxvatnta avoooKATAoTOANG OToV Yeviko AnBuopd kabiotd avaykaia tnv
EQAPUOYr OTEATNYIKWY YIa TNV MEAANYN Twv AoIKEEwY Kal Tn peiwon NG voonedtntag o autolg Toug acBe-
veic. Ta epBdNia amoteloly Paoikd Koppdt autrg Tng mpoordBeiag kar dev mpénel va apapAénovtal To mpd-
ypaupa epBoiiacpwv Ba mpénel akohoubel Tic digbveic cuotdoelg, Wwote va oTabuIoToUV O WPEAEIEG Kal O Kiv-
Suvol Twv epPoliwv oe cUVORKEG AVOOOKATACTONAG.
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BIOHOIKH “=ZENAIHXH” TQON METAMOXXEYXEQN

BouBapn I MsC, PhD.
[MNpoiotapévn AieiBuvong Avwtdtng Exkkinoiaotikig Akadnuiag ©socoalovikng (AEAQ)

EIZAIQIH: H oudrjtnon yia tg petagooxeloel opydvwy ayyiCel ToMd amé ta Babitepa {ntipata tng PI-
onBikAc. H BionBikr e&etdler tnv nBikr didotaon twv MEoBANUdTwWY, Tou avakymtouy amnd TNV KAIVIKY EQapuoyn
TV PIOIATPIKOV EPEUVAV, CUVEVWVOVTAG TIG BIOAOYIKEG EMOTAYEG [e TNV NOIKY KAl CUYKEKPIUEVA JE TNV OUVOPOLN
avBPWIICTIKWY EMOTNUWY, OTIWG TNG VOUIKAG, @IA0co@Iag, kovwviohoyiag, Beoloyiag. O nBikol kai deovtoroyikof
TpoPAnpatiopol Tou avaguovtal O OXEon HE TIG HETAPOOXEUTEIG, EXOUWV WG ETMKEVIPO TO YeYovOG OT yid
TPWIN Popd otnv IoTopia NG IaTPIKAG emotiung, N {wr) evég avBpwmou e€aptdtal andiuta amnd to Bdvato r
NV eAelBepn BouAnon dhou yia mpoopopd opydvou. 2komdg TG TTapouong epyaociag eival va avadeiter &t
N petapdoxeuon dev amotelel pia anhr iatpikr Begpameutiky péBodo, ald pia olvOetn 1atpikr Tpdén, mou Ee-
mepvd Ta olvopa NG KAACOIKAG IATPIKAG Kal eIc€pxeTal ot Tedia SIEMOTNUOVIKNG TTOOBANUATIKAG.

YAIKO — ME®OAOX: Epapudotnke n avaokdmnon tng Teéxoucas eMnvikrg, SieBvoug, diadiktuaknig ermi-
otnuovIKAG BiBAoypagiag, KAaoikwv TINywy @ihocogiag kai [atepikwy KelYévwy, TIpoKeIuévou va avaduboulv ol
émolol Bio-nBIKoKoNVWVIKOT TIOOBANKATIONO.

TYMMEPAXIMATA: Oi petapooxeloelq 10TV Kal opydvwy dev amoteholv éva apiyag Pioiatpikd Béua.
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‘Exouy, peta&l twv dMwV, MooeKTdoeIC TIVEUUATIKAG QUOEWS KAl AuTd YIATH Of HETAUOOXEUCEIG AvapEPOVTAl OTO
puoTtrplo NG {wn¢ Kai tou Bavdtou kal eyyiCouv To 1Epd TNG PUXOoWHATIKAG oupeuiag tou avBpwriou. BaoiCovtal
otn SuvatdTNTa KAMIEPYEIQG OXECEWY aydnng, SUvaMnAiag kal agoifaiou evolapéPovTog Twv avBpmwv.
Movov €tol Bpiokovtal ta pooxeUuata. OAa autd agopoulv dueoa tnv Exkinoia. EEGMou ol petapooxeloeig
Ba Zrioouy, pdévov dtav pdboupe va divoupe: ofyoupa Ba mebdvouy, dtav Béhoupe va maipvoupe. «Makdpidv ot
HdMov S10dval i AauPdveivs.
BIBAIOTPA®IA
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2. Michael NairCollins. Taking Science seriously in the debate on death and organ transplantation. Hasting Center Report.
November 18, 20I5.
3. Benjamin E. Hippen. Review of F. G. Miller and R. D. Troug,"‘Death, Dying and organ transpantation: Reconstructing medical ethics
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4. KeoeAdmouhog Avéotng."Molpavikr] Tooogyyion otig MPokAoeig TnG PionBikrg”. 2to:"Oegpaneiav mpoodyovies. Eioaywyry otnv mor-
pavikr diakovia oto xwpo NG Yyeiag. Okoupevikév [MNatpiapxeiov. [Nopavtikd Alakovia otov xwpo tng Yyeiag”. Abrjva 20Il.
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H AIAXEIPIZH TOY AEYTEPOY THMATOX THX ANOXIAKHX AIMMOKPIZHX
L TH OEPATEIA THX PEYMATOEIAOYX APOPITIAAX (PA)

Tpupwvog A, Xpnotidng ', Mmoupa I1.

latpikr] 2xoA ApliototeAeiou [Navemotnuiou ©scoakovikng

Kevtpikd pdAo otnv diaiivion tng eAeypovadoug Siadikaciag mou eEgNiooetal oto pikporepIBaMov tou ap-
BpikoU upéva otnv Peupatoeidry ApBpitda (PA) katéxel n evepyomoinon tou Bondntikol T-Aepgokittapou
(CD4*Th). lia tnv evepyorioinan kai tov kK\wviké moAamiaciacpd tou CD4*Th amapaitnto eival mépa and to
npwtovevecg ofua (MCH/Ag — TCR) kai n emaywyr| Tou deltepou orjuatoc. H kaAitepa peetnuévn 0ddg deute-
poyevoug PnvUpatog otnv ouvopihia AINK — T Aepigpokuttdpou agopd tn olvdeon tou popiou CD28 and meupdc
tou CD4"Th pe 1o avtiotoixo pdpio CD80/86 amd mieupdg Tou avtiyovoriapousiactikoy kuttdpou (AMK), mou
odnyel og evepyoroinon tng T- diapecoraBoupevng avooiaki andkpiong. AvtiBeta, n olvdeon tou popiou CTLA-
4 tou CD4"Th pe 1o pdpio CDBO/86 tou AIK odnyel to CD4*Th oe avépyeia (avamavinukdnra).

OEePAreUTIKEG TTPOCEYYIOEIC TIOU OTOXEUOUV OTNV EMTEUEN AVEPYEIAG PHECW TNG XOPrYNong BloAoyikwy Ta-
PAYOVTWY, EXoUV WG Spactikd OToIXelo Tou Hopiou Toug, TpAPa tou unodoxéa CTLA-4. Kiplog ekmpdowrog
NC mapandvw BepammeutikiC TIPOCEYYIoNG efival n avacuvouaopévn mowteivn aunatacémntn (Abatacept - CTLA-
4lg). 210 pdpio autd ouvdudlovtal To eEwkUTTdPIo TUAPa Tou unodoxéa CTLA-4 kal to otabepd turpa (Fo)
NG avBpwrvng avocoogaipivng IgG. H aumatacéntn avactéMel Ty apaywyr] TOOEAEYHOVOSWY KUTTAROKIVEV
(IL-1, IL-6, TNFa) kai mapeunodiCel tnv evepyoroinon twv CD47Th Aep@okuTtdpwy. 2UyKPITIKA HE TIC UTTONOITIEG
BloAoyikég Bepareieg mMAcovekTel wG TPOG TNV avaoToAr] TNG @Aeypovwdoug diadikaoiag pe mepicodtepo OTo-
XEUPEVO PNXaVIOHO.

2 KAVIKS enfmedo éxel katadeixBel &t n amoteheopatikdtnta tou popiou CTLA-4lg eival icodUvaun pe
autr twv avt-TNF mapaydvtwy kar divatar va xpnoiponoinbel oe aoBeveig ou ol cuvoonEATNTEG TOUG ana-
yopelouv tn xprion twv avt-TNF napaydviwv. ['autd to Adyo dMwaoTe, cuotrvetal oe aoBeveig Tou dev ama-
vIouv otn Beparneia pe pebotpe€dtn ) avu-TNF mapdyovieg emtuyxdvovtag taxeia kAvikr BeAtinon.

Ta evBappuvtikd anotedéopata amd tnv xprjon tou popiou CTLA-4lg otnv kKAivikA mpd&n odrjynoav oe ma-
parnépa digpeldivnon Tou pnxaviopou dpdong. Paivetal 3T To CUYKEKPIPEVO PHOVOKAWVIKS odnyel o avaoTtoAd
NG MAPAYWYNG TWV AVTICWHATWY Evavtl TwV KITpouNwpévwy mpwteiviyv (ACPAS) péow tng Tpomomoinong tou
povoratiol Syk tng evookuttdpiag onpatoddTnong, To omoio oXxeTiCetal Pe Tnv emPinon kal Tov moAanAaciacpd
Twv B-Aepporuttdpwy, kabog ehattavel T Spactnpidtnta twv CD4*Th ota BAaotikd kévtpa.

[Népa amnd ta ouvdieyeptikd povorduia CD80/86 - CD28, CD80/86 - CTLA4 umdpxouv kal AAeG aMnAe-
mdpdoeic petal umodoxéwv NG olkoyévelag tou CD28 kal ouvdieyepTIKWY HOopIwV TG OIKOYEVEIAG TOU
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CD80/86 mou pmopoly va endyouv i} va avacteilouv v evepyorioinon twv CD4*Th kai kat' eméktaon va
ennppedoowy v eEENEN NG @Aeypovrg otnv PA. 2ta emaywyikd povordtia avikel n odvdeon tou ICOS
(Inducible Costimulator) ota evepyoroinuéva CD4*Th pe tov ICOS-ligand ota ATK, evd ota avactatikg und-
yetal n aMnAenidpaon tou unodoxéa PDI (CD4*Th) pe ta pdpia PDLI/PDL2 (AIMK, B-Aepgokittapa, evéo-
OnANiakd kittapa).

>uvouifovtag, to orjpa and v aMnienidpaon CD4Th - AINK petapépetal evdoKUTIaping Kal HEow onpa-
TOOOTIKWV POVOTIATIWY, 0Ta orofa mpoeEdpxovia pdAo Taifouv Mpwteive pe Spdon TUPOOIVIKAG Kivaong, pubuicel
TNV €KPPacn twv yovidiwv diapdpwy KUTIAPOKIVGY TTou kaBopifouv tnv eEENIEN TG AvooIakrg amdKpIong.

Katahrjyovtag, yivetal oagég Aoimdy, &t Bepareieg mou otpgpovial Tpog TNV avacTtoAr] Tou ouvdieyepTikoU
povoratioy eival TIEpICOATERO OTOXEUPEVEG KAl UTTOOXOVTAl €va IKavoTioiNTkS Beparneutikd AmotéAeopa otny
avtipeTdmon g PA.

BIBAIOTPA®IA

l. lwata S, Nakayamada S, Fukuyo S, et al. Activation of Syk in peripheral blood B cells in patients with rheumatoid arthritis: a
potential target for abatacept therapy. Arthritis Rheumatol. 2015 Jan; 67(1): 63-73,

2. Rich RR. Clinical Immunology: Principles and Practice. 3rd Edition. Mosby Elsevier: 2008.
3. Solomon GE. T-cell agents in the treatment of rheumatoid arthritis - 2012 update. Bull NYU Hosp Jt Dis. 2012; 70(3): 191-4.

4. [apupatog A. Eioaywyr} ota autodvooa voorjuata, and Mmoupa . «Khiviks) Avoooloyia». 3n ékdoon. University Studio Press,
2015.

40

PROGNOSIS OF NEUROBLASTOMA AND WILM’S TUMOR IN CHILDREN - AN UPDATE -
Georgiou E, Tzantzaroudi A, Chaidos Ch, Tsikopoulos G.

Paediatric Surgery Department, Hippokration Hospital, Thessaloniki, Greece

INTRODUCTION: Malignant solid tumors in children exhibit special characteristics, which impose different
management strategies than those in adults. Their rarity, their presentation and biologic behavior, the need for
central catheter insertion for adjuvant therapy, the possible consequences of therapy in future fertility and the
effort for less amputative interventions are crucial elements in the configuration of the management plan. Prog-
nostic factors of paediatric malignant tumors, besides histopathology, the extend of the tumor, the presence of
metastases and the response to therapy, are their genetic background, special biologic markers, the age of the
child and the possibility of gene therapy implementation.

For the better understanding of tumorigenesis in children, some basic genetic terms have to be mentioned:

Proto-oncogenes, tumor suppressor genes and mutator genes play important role in the normal cell proliferation.
Proto-oncogenes’ products trigger cell proliferation, while the products of tumor suppressor genes inhibit cell pro-
liferation. Mutator genes’ products are mainly involved in the procedure of replication and repair of the DNA. Mu-
tations regarding these three types of cells may result in the malignant transformation of a normal cell.

Telomerase enzyme is responsible for the restoration of the chromosomal final ends (telomeres). It is inac-
tivated in most normal cells; on the contrary, it is found activated at all human cancers.Telomerase enzyme does
not itself cause transformation, but it enables the uncontrolled proliferation of cancer cells. The degenerated
cells have very short telomeres, which make them unable to multiply; the activation of telomerase at these cells
elongates the short telomeres, stabilizes the chromosomes and enables cell proliferation.

The term Loss of Heterozygosity (LOH) refers to the tumor suppressor genes, which are located at both
allelic chromosomes (homozygosity) and become inactivated or get lost, when an error at the DNA sequence
occurs. They are alleles, so in order the production of tumor suppressor proteins to be blocked, these genes
have to become inactivated at both allelic chromosomes, i.e. no normal allelic tumor suppressor gene to be
found at any of the two chromosomes, even in heterozygosity (LOH - Loss of Heterozygosity).

The process of carcinogenesis leads to cancer cells, which carry DNA that may have point mutations, viral
insertions, chromosomal or gene amplifications, deletions or rearrangements.
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NEUROBLASTOMA- PROGNOSTIC FACTORS

Age. The younger the age, the better the prognosis. Congenital neonatal neuroblastoma has a very good
prognosis.

Genetic background. The amplification (>10 times) of MYCN oncogene (2p;24) is a negative prognostic
factor. Other chromosomal disorders, such as gains at the long arms of chromosomes | and |7 or deletions at
the short arm of chromosome | and DNA polyploidy, are also related with poor neuroblastoma prognosis.

Stage. Taking into account the size of the tumor, its extend, the presence of lymph nodes and of metastases,
the International Neuroblastoma Staging System (INSS) describes four stages of neuroblastoma. Stage VS has
special characteristics with considerably good prognosis depending on age.

Histopathology. Shimada classification system and its updated revision International Neuroblastoma Pathology
Classification (INPC) combines histopathology (favorable, unfavorable), age and Mitotic Karryorrhexis Index (MKI).

Biologic markers. NSE, LDH, ferritin, glucoprotein MRP and B GL kinases have also been introduced as ad-
ditional prognostic markers.

Response to therapy. The standard therapy scheme combines surgical excision of the tumor, adjuvant
therapy plus radiation. The DNA ploidy is an independent prognostic factor for the response of the tumor to
the therapy.

The International Neuroblastoma Risk Groups (INRG) based on the INSS stage, the age, the MYCN amplification
status, DNA ploidy and INPC pathology describes four categories: the very low risk group with >85% 5-year
survival, the low with 75-85%, the intermediate with 50-75% and the high risk group with <50% 5-year survival.

WILM’S TUMOR - PROGNOSTIC FACTORS

Stage. Staging includes the size, the extend of the tumor beyond the renal capsule, its extend in the renal
vein or the vena cava, the presence of lymph nodes, of metastases and being bilateral. Stage | has 97% 5-year
survival, stage Il 86%, stage Ill 80%, stage IV 60% and the bilateral stage V has 82% 5-year survival.

Histopathology. It is based on the presence of blastemic, stromal or epithelial cells, cystic or solid elements,
hemorrhagic or necrotic areas and the location (limited at one pole with definite demarcation line from the
normal renal parenchyma).The favorable type refers to the 90% of the children with WT, whereas the unfavorable
type (anaplastic) has poor prognosis.

Response to therapy. It is a very important factor in stage IV with lung metastases, in order radiation to be
avoided; also in stage V (bilateral).

Genetic background. There is some correlation with prognosis, but not as strong as in neuroblastoma. The
inactivation of the tumor suppressor gene TP53 at chromosome |7 (LOH) seems to play an important role.

CONCLUSIONS: Paediatric solid tumors, such as neuroblastoma and Wilm’s tumor; are strongly associated
with gene mutations and chromosomal alterations.

Recent research has shown that MIBG / adjuvant therapy, immunotherapy, anti-VGF, inhibitors of tyrosine
kinase and telomerase may add to the overall prognosis of neuroblastoma.

Better understanding of the underlying DNA defects can lead to the implementation of new targeted ther-
apies, such as gene therapy, which could ensure better prognosis and effective treatment in the near future.
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AUTOIMMUNE PANCREATITIS: A REVIEW OF CLINICAL PRESENTATION,
DIAGNOSTIC CRITERIA AND TREATMENT

Psarras K, Bourmpoutelis S., Geropoulos G., Douros V., Symeonidis N., Pavlidis TE.

2nd Propedeutical Department of Surgery, Aristotle University School of Medicine, Thessaloniki, Greece

Autoimmune pancreatitis (AP) is a relatively newly recognized disease with an extremely low prevalence.
There are 2 types of AR Type | is part of the IgG4-related syndrome with many extra-pancreatic manifestations
such as sieladenitis, retroperitoneal fibrosis, interstitial nephritis, proximal biliary stenosis, sclerosing cholangitis
as well as rheumatoid arthritis. Type 2 solely affects the pancreas despite the fact that I/3 of the patients with
AP2 may present with inflammatory bowel disease. The differential diagnosis between the two types is based
on clinical, epidemiological, serological, radiological and most importantly on histological findings. The latter con-
stitutes the gold standard for the definitive diagnosis of AP. More specifically, the outstanding histological feature
in both types is a periductal lymphoplasmacytic infiltrate usually affecting some, or all of the medium sized ducts
which is often accompanied by a collar-like periductal fibrosis, with narrowing of the affected duct, and by a
perilobular fibrosis, occasionally of the storiform type. However, the diagnostic histological finding of a biopsy
specimen for AP2 is the Granulocytic Epithelial Lesion (GEL) and the absence or scant (<I0 cells/HPF) 1gG4
positive staining plasma cells in the inflamed pancreatic tissue. Due to the confusion pertaining to the diagnosis
of API, new criteria have been recently proposed (International Consensus Diagnostic Criteria-ICDC) for the
clinical assessment of the patients. In order to reduce the number of unnecessary pancreatectomies, it is also
crucial to differentiate pancreatic cancer from AP as they both present in the majority of the cases with ob-
structive jaundice, weight loss and pancreatic mass in the head of the pancreas. Although spontaneous resolution
may occur in 30% of the cases of AR use of oral prednisolone is still the initial treatment followed by an assess-
ment of remission in 2 weeks based on a marked improvement in pancreatic duct narrowing and a reduction
in size of the pancreatic mass. In case of relapse, which is more common among patients with a definitive
diagnosis of API, oral prednisolone is the choice of treatment either co-administered with azathioprine or not.
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O POAOX THX INTEPAEYKINHZ-17 QX BIOAEIKTH XTHN NAPAKOAOYOHXH
THX PEYMATOEIAOYX APOPITIAAX

Mavtodpa M, Zapavténourog Al, Tkouykoupéhac I, lewpyiddou AM', MutnAivaiou M!,
Xpiotodolhou I, Xdaidreg AM?, Mmodpa M

Turpa Khvikrig Avocodoviag, B” MaBoroyikr Khvik AMO, Immokpdteio ITING, 2Epyactipio Yyiewrig, TuAua latpikig A

EIXATQIH: H peupatoeidric apbpitida eival pia xpdvia eAeypovadng, autodvoon kai eEENKTIKY vOoog, TIou
TIPOOPAMeI KUPIWG TIG apBPWOEIG Kal pkeTd ouxvd didgopa dAa dpyava. O emmoiacuds g véoou ayyilel
10 0,5-1% Ttwv evnAikwv otov averrtuypévo kéopo. H armionaboyéveia tng vooou mapapével adieukpivioTn, evaw
EUTTAEKOVTAI YEVETIKOI, TIEQIBAAOVTIKOI KAl KUPIWG avoooloyikol pnxaviopol pe tnv oUPPBOAR mpo- Kal
PAEYHOVWOWY KUTTAPOKIVWY.

H peupatoeidrc apbpitida xapaktnpiCetar and upevitda, émou mpoe&dpxel n kKuttapikou TUmou
urtepeuaioBnoia. [Npdogata, dpxice va eEetdletal o pohog twv Th-I7 kittapwy kai tng iviepheukivng 17 (IL-17)
Tou ouvBETouy. MeAéteg deixvouv dti Ta kittapa autd diadpapatifouv onuavtikd poAo otnv maboyéveon tng
véoou emdyovtag TN @Aydovrh Tou odnyel otn KataoTpo®r twv ootwv. H peAétn tng gAeypovhdoug
kuttapokivng IL-17 €deiEe, ST n ouyKkeKkpIpEvn IVTEPAEUKIV OXeTICeTal Pe TV UMIOTEOM H TV emaywyr] UQeong
otn peupatoeldr] apBpitda kar dt avi-IL-17 Bepameieg uropel va €xouv eugpyeTikd amoTeAéopaTa. 2 TNy Tiapouod
gpeuvnuiky epyacia a&lohoyriBnkav ta enimeda IL-17 otov opd acbevwv pe peupatoeidry apBpitida, pe okomd
VA OUCXETIOTOUV HE KAIVIKEG TTAPAUETOOUG KAl epyactnpiakous OelkTeg, wote va SIEUKPIVIOTEl 0 POAOC TNG
KuTTapokivng autrig wg mbBavou Piodeiktn otnv mopeia tng vooou.

YAIKO — ME©OOAOX: >tnv 1apouoa PeAETN, cupmiepiAgBnkav 56 aoBeveig pe peupatosidry apBpitida oe
didgopa otddia evepydtntag véoou, [0 dvdpeg kar 46 yuvaikeg, nAikiag 32 éwg 80 etwv (uéoog dpog 64 + 11,35
€tn ), pe péon didpkeia véoou I3 €t (0,5 - 50 £tn). 2toug aoBeveiq petpriOnkav ta enfmeda IL-17 otov opd. O
TPocdiopIouds €yive pe tnv avoooevlupikr) péBodo ELISA (Human IL-I7A Platinum Sandwich Eliza). MapdhnAag,
ektipriBniav or kKAvikof defkteg DAS-28 (disease activity score 28 — kAIvikdg Seliktng TTou KatapeTpd evepydtnta
oe 28 mpokaBoplopévec apBpwoelg), VAS (visual analogue scale — omtikr) kAfpaka a&loAdynong tng véoou and
tov aoBevr)), HAQ (health assessment questionnaire — Seiikteg AertoupyIkAg IKavATNTag) Kai ol epyactniakof
Seikteg TKE, CRR RFs, avti-CCPs avtiokpata mou xpnoiporolodvtal yia tn didyvwaon Kai tnv mapakoAouBnon
NG véoou.Aev KpiBnke okdmipo va avahiooupe wg mpog eidog Bepaneiag, kabwg dev UTHPXE OPOIOYEVEID WG
npog autd. Byive cuoxétion twv emmédwy NG IL-17 pe g mapamndvw mapapétpous e YRappIkr maAivdépdunon
(IBM SPSS STATISTICS version 22).

AMOTEAEXMATA: Anté tn otatiotikr avdiuon mipogkue &t n IL-I7 tou opou au&dvetal yoappikd pe tov
DAS-28 (B= 1,415, p=0,005), tov HAQ (B=1,468, p=0,024), tnv TKE (B=0,103, p=0,00l), tov RF (B=0,023,
p=0,000) kai ta anti-CCPs (B=0,03, p=0,000). Avtifétwc, dev mapoucidlel onUavtiky cUoxEtion Pe To Seiktn
VAS ($=0,034, p=0,249), kar tn CRP (8=0,020, p=0,593).

Mivakag I. AGEnon tng IL-17 tou opol oe oxéon pe KAIVIKoUG Kal epyactnplakoUs OefkTeg.

Asiktng 2uvteleotig B CI95% p

DAS-28 1,415 0,434-2,395 0,005
VAS 0,034 -0,024-0,092 0,249
HAQ 1,468 0,200-2,735 0,024
TKE 0,103 0,043-0,164 0,00l
CRP 0,020 -0,054-0,093 0,593
RFs 0,023 0,014-0,033 0,000

anti-CCPs 0,030 0,014-0,045 0,000
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Tpdenua I. Enimeba IL-I7 oe opoapvntikols (1) kai opoBetikolc (2) aobeveic e peupatoeidri apbpitba.

H IL-I7 tou opou eival onuavtikd au§npévn otoug opoBeTikols Og OXEON HE TOUG 0pOdpVNTIKOUG acBeveic
(péon diapopad 3,629 pg/ml, Cl 95% 1,360-5,898, p=0,002).

YYMMEPAXMA: Anté ta anotehéopata pag mpokurel mwg n IL-17 augdvetal onuavtikd otov opd 0poBeTiKwv
acBevayv pe evepyd vooo (UPnAd DAS-28) kal pe ennpeacpévn Aertoupyikr ikavdtnta (HAQ). Avtibétwg, ta
enfmeda eival xapnAdtepa oe opoapvntikolc acBevelc e xaunAf evepydtnta vooou (xaunAd DAS-28) kai
IKavoroINTIKY AertoupyIikr Ikavétnta (xapnhd HAQ), dniadr oe aoBeveic mou eival yvwotd dti mapoucidlouy
kaAitepn mpdyvwon. H IL-I7 homdy, Ba umopouoce va Aeitoupyrioel we Piodeliktng otnv mapakoAoubnon tng
ropeiag NG peupatoeidols apbpitidac. Ouwg, amarteital va peAetnBolv ta enimeda tng IL-17 oe peyalitepo
mAnBuopd acBeviv.
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H mapouoa epyaoia mpaypatoroi|fnke ota mAaioia Tou mpoypdupatog «Ynotpogieg Apioteiag IKY Metamtuxiakov
>moudwv otnv EMdda — Mpdypapua SIEMENS.
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YIMOAOTIEMOX TQN AIMNOTEAEZMATQON XE (PAAIO)ANOXOAOTIIKEX EZETAXEIX
Staupidng I, Notémouhog A, Zapavténiourog A% Mrodpa 12
MuAua Muenvikic latpikig, TNO Immokpdteio, 2Turua Khvikic Avoooroyiag, B MaBoroyikd Khviky AMO

H epyacia dnpooieletal wg MApeg Kkelpevo (oehida 9).



OAHTIEX TIA TOYX XLYITPA®EIX

To mepi0dikd «Avoaiay ekdidetal and v EAN-
vikijy Etaipeia Avocoloyfag kal amoteAel 1o pEco
mpowBnoncg TN avooohoyiag oToug xwpoug dieEayw-
VNG 1IATPIKAG €PEUVAC Kal KAIVIKIG TPdENG. 2To Teplo-
Sikd dnuoaietovtal dpbpa olvtagng, avaokorikd
dpBpa, epeuvnTIKEC KAl AAEC TIPWTSTUTIEG £OYAOIEC,
evOIAQEPOUTEG TTEPITTTWOEIG KAl Ypdpuata and kal
TPOG TN ouvta&n.

YmoBoAl dpbpwv: Ta dpbpa amooctéovtal
otov ekddtn otn dielbuvon:

A. Xapavtémoulog

la to meplodiké ANOZIA
Tupa Khivikiig Avocoloyiag
B’ MaBoloyikry Khiviky AMO
Kwvotavtuvoundlewg 49,
546 42 Immokpdteio N.IM1.0.
Oseaooalovikn

la kdBe timo dpBpou Ioxouv 1d1aitepeg 0dNyieg:

. ApBpa olvtagng: 2uvortikd dpbpa mou dev umep-
Baivouv Tig 2 oehidec. H éktaor Toug dev mpénel va
urtepPaiver tig 500 Aé&eic.

2. ApBpa avaokorikd: [pdkertar yia olvBetn mapou-
oiaon evdg Béuatog mou mepIAapPdvel Ty eEENER
TOU PEXQI OrEPA MG KUPIWG TIG VedTEPEG ATTOYEIG
Kal TTOOOTTUKEG. To péyebog Tou dpBpou Sev mpérel
va urepPaivel tig 4.000 AéEeic.

3. Epeuvnuikég, mpwtdtumeg epyaoieg: Exouv kAvikd A
gpyaotnpiakd xapaktipa rj anoteholv mpoidy Ba-
OIKAG €peuvag, v N Sopr Toug MPEE vd TIEQIAAR-
Bdvel TrepiAnwin, mepiypacpr] uhikou kai pebodoAoyiac,
anoteAéopata kai cudrjtnon.Aev Tipgnel va uriepBai-
vouv Tig 3.500-4.000 Aé€eic.

4. BEvdiapépoucec mepmwoelc: [Napouciaon mepiota-
TKWOV OTIAVIWV €fTe WG TIPOG TNV KAIVIKOEQPYAOTN-
pIaKr TOoUuG Topeia efte w¢ TMPOG TN BeparmeuTiki
TOUG avTipetwrion kar eEENEN. Ta dpbpa mpemer va
eival 1.000-1.500 Aé€ewv.

5. Tpdupata mpog ) ouvta&n: MNepihapBdvouv ava-
KOIVWOEIG TIPOSPOHWY ATTOTEAECHATWY, EiTe OXONIa
TToU agopolv dnpooieupéva oto TepIodikd dpbpa.
Aev Ba mipgner va umepPaivouy tig 500 Aé&elc.

2uvta&n xeipoypdewyv: Ta dpbpa mou anocTtél-

Aovtal oto TieplodIkS TTEETEN va eival yoapuéva otn

veoeMNVIKr) dnuotikr. YmoBdAovtal oe oeAideg timou

A4, e dMAS didotnua kar mepIBwpIa, Evw o1 Ypaupa-

TOCEIPEG TIOU TIPETIEI VA Xpnaolporolouvtal eival ol

Times New Roman kar Arial.

Artotelolv EEXwPIOTEG eVATNTEG KAl TIPETTEl Va UTTO-

BdMovtal oe 1diaitepn oeAidar

A) O tithog tng epyaociag pe ta ovouata Twv ouyypea-
QEwv, TO Idpupa amd To omoio MPoEPXovTal Kal TN
S1elBuvon Tou ouyypagéa yia alnAoypaoia.

B) H mepiAnyn tng epyaociac (e tnv avdroyn dopry),
n orofa dev mpénel va unepPaivel 1ig 200 Aé€eig,
padi pe 3-5 Aé€eig-rkheidid.

N To keipevo NG £pyaciag. 2TIG EPLEUVNTIKEG £PYAOIEG
akohouBeftal n oeipd: eioaywyry, UAKS kal pébodol,
aroteAéopata kai oudrjtnon. Edv mpdkertal yia kKAviki
HEAETN, TOTE TPETIEl Va avapépETal ST TIPayHatoTTol-
\BnKe oUppwva pe T diakrpuén tou Eaivii. O1 pap-
MAKEUTIKEG OUCIEC avaPEPOVTAl HE TNV KOIVOXPNOTN
kal &XI TNV EUTTOPIKY| OVOUAsia TouG,

A) O Tithog TG epyaoiag pe Ta ovopata twv ouyypea-
QEwv, Ta avtiotoixa 1Idpuuata am OTou TIPOEPXO-
VIal, To Kefdevo TG mepiAnying kai tig Aé&eig-kAeidid
otV AyyAik.

E) O1 BiPANoypagikéG mapamopumeg,

>T) O1 undtithol wv eIKOVWV Kai ol EMEENYHOEIG TwV
oxnudtwy Kai mvdkwy. Kabe undtithog mapatiBetal
oe EexwploTh oeNida.

Z) O1 mivakeg, oxApata kai eikdveg mou duvatd va ou-
vodeUouv To Kelevo Kal Tipémel va TiapatiBevtal og
EexwploTég oehideg. Or eikdveg TREME! va €xouv
avdhuon 300 dpi TouAdxioTov.

[1a TNV MePIMTwon eKTUNWonG EyXPWHWY EIKOVOY,

0 OUyYpPa®éag Ba evnuepwvetal amd tn SUVIAKTIKA

Emtporm yia tn Siapopd kdotoug, Tnv omoia kar 8a

avahapPdvel o id10¢ va kaAUpeL.

BifAioypagikég maparmopmnég: To mepiodikd
«Avooia» akohouBel to clotnuaVancouver olppwva
|E TO oTofo Ol TTapAMOWTIEG elgaviCovial oTo Kefevo
e pHoper| apiBpwv. Epdoov ol cuyypaoeeig eival mepio-
odtepol and €&, ava@épovdl ol 3 TIPWTO! KAl AKOAOU-



Bel n oUvtunon: kai ouv. et al. Or cuvturoeIg Twv Te-
plodikwv mapatiBevtal oclpgwva pe to Abridged Index
Medicus m.x.

Mrmodpa . Avooiakr) andkpion. 2to: Topéag Naboroyiag, la-

TPIKr 2x0A Al'O, Eowtepikr INaboloyia, @ecoahovikn,
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Boura R Papadopoulos S, Tselios K, et al. Intracerebral hemorrhage
in a patient with SLE and catastrophic antiphospholipid
syndrome (CAPS): report of a case. Clin Rheumatol 2005
Aug; 24(4): 420-4.

‘OAa ta napamdvw cuykPoToUv TO CUVOAIKS Kei-
HeVo UTTOPOAAG Kal TIPEMel autd va anooTéNeTal o
Tpia aviituna otov ekdSTN Tou TePIodIKOU, padf pe pia
Siokéta dmou Oa TepIéxeTal n epyacia o NAEKTPOVIKN
HopP@n.

KdBe umoPolr) mpérmel va ocuvodeletal and evu-
ndypagn €MOTOA TOU TTPWTOU ouyypagéa omou Ba
dnAwvetal &t n epyaocia dev Bploketal oe diadikaoia

kpiong kar dev éxel dnuooleuBel and omolodrmote
dMo TiepIodikd Kkal dt SAol oF SUYYPAPEIG CUHPWVOUY
otnv mbavr] dnuocieuor] TNC.

Epdoov n epyaocia eivar tumkd ohokAnpwpévn
olUpgwva pe Ti¢ mapamndvw odnyiec mpowbeitar and
NV EMTEOTA MPEAEIAC OUVTAENG O 2 PEAN TNG OUW-
Bouheutikng emtpormrc. O kptég kdvouv Sektr
anoppimTouy TNV epyacia, vy diatunwvouy TG TTapa-
TNEAOEIC TOUC Ol OTTOIEG EMOTEEPOVTAl Half Y TNV p-
yaoia oToug ouyypd@eic. 2To oTddio NG TEAKAQ
@Adong TNG eKTUMWONG ATTOCTENETAI OTOUC OUyyPaA-
@EiG To TeENKS dokipio To omoio emdéxetal MAéov pdvo
opbBoypayikég diopBwoeic. >To onueio autd yivetal kai
N TTapayyeAia Twv avatinwy and Toug ouyypageic. Ep-
yaoieg mou dnuooiedovtdl oTto TePIOdIKS «Avoaoia»
anotehoUv MVeUPatiky Tou 18loktnoia kal n avadnuo-
ofeuon p€poug i OAOKANPOU TOU Keluévou armdrtel tnv
€yypagn ouykatdbeon tou ekdSTN.





