EPFAZTHPIO YTIEINHZ, ENIAHMIOAOTIAZ & IATPIKHZ XTATIZTIKHZ IATPIKH 2XOAH
EONIKO KANOAIZTPIAKO NANENIZTHMIO AOGHNQN

Erudnuiodoyikn tepevvnon twv non Hodgkin’s Aepdpwpdatwv tng
oSk g nAkiog otnv EAAGSa

2TAYPOYAA K. AIKAAIQTH

Nouwdiatpog

AIAAKTOPIKH AIATPIBH
AOHNA 2013



EPTAZTHPIO YTIEINHZ, ENIAHMIOANOIIAZ & IATPIKHZ ZTATIZTIKHZ IATPIKH ZXOAH
EONIKO KAMNOAIZTPIAKO NMANEMIZTHMIO AOHNQN

ErudnuioAoyikn Stepevvnon twv non Hodgkin’s Aepdpwpdatwv tng
motdkn g nAkiog otnv EAAGSa

2TAYPOYAA K. AIKAAIQTH

Nouwdiatpog

AIAAKTOPIKH AIATPIBH
AOHNA 2013



«H gykptoic tn¢ dtdaktopiknc diatpiBng umo tn¢ latpiknc ZxoAn¢ tou Evikou &
Kamodiotplakou Maverniotnuiov Adnvwy ev urtodnAoi armobdoxnv twv yvwuwv tou
OUYYPOAPEWCH

ApBpo 2002 & 2 tou Nouou 5343/32



KATAGEZH AITHZEQZ
AplBuOG MpwTtokOAAou: 5948
Huepounvia: 23/02/2005

OEMA: «Emudnuioloyikny dtepevvnon twv non Hodgkin’s Agpdwpdtwy tng madikng nAwkiog
otnv EAAGSa»

Oplopde ZupPBouAeuTikig Emitpomig

AplBuéc NpwtokoAou: 7110

Huepounvia: 21-3-2005

TPIMEAHZ EMITPOMH

EAévn ©. Netpidou, Kabnyntpia MpoAnmrtikng latpikig kot EmdnuioAoyiag, Epyaotrplo

Yylewng, Embnuioloyiag kat latpikng 2Tatlotikng, latpikry XxoAn Mavemiotnuiov ABnvwv

(Emomntevovoa)

Anuntplog TpxomouAog, Kabnyntig MpoAnyng Kapkivou kat KaBnyntng EménuioAoyiag oto
MNavemot)uio Harvard, Ouotiwog KaBnyntig Yyilewng kot Emdnuiodoyiag, latpiky ZxoAn

MNaveniotnuiov ABnvwv

Zevodwv ZaPtodvog, Mpwnv AvamAnpwtig Kabnyntng Embnuioloyiag, latpikr ZxoAn

MNaveniotnuiov ABnvwv

O Ko¢ ZaBLtodvog PETA TNV adumnEETNON Tou tapattiOnke yla Adyoug uyeiag amo Tig 3peAelg
SLOTPLBEG TIG OTIOLEC EMOMTEVE KOL QVTIIKATOOTAONKE amo tnv K. Baowlikn Avaoctacia ZUya,
Néxtopa Erudnuiodoyiog kat MpoAnmruiking latpikng, Epyaotriplo Yylewng, Emdnuiodoyiag kat

laTpIKAG ZTATIOTIKAG, latpikr 2xoAn Mavemotnuiov ABnvwy



MPOTAZH EMTAMEAQOYZ ENITPOMNHZ

EAévn O. Netpibou, Kabnyntpia MpoAnmtikng latpikng kat EmbénuioAoyiag, Epyaotrplo

Yylewng, Emdnuioloyiag kot latplkng Ztatiotikng, latpikn ZxoAn Mavemotnuiov ABnvwv

(Emomtevovoq)

Anuntplog Tpixomoulog, KaBnyntric MpoAnyng Kapkivou kat KaBnyntig Embnuiodoyiag oto

MNavemotuio Harvard, Ouotipuog KaBnyntric Yyitewng kot Emdnuiodoyiag, latpiky ZxoAn

Mavemniotnuiov ABnvwv

ANEEavdpog |. ZTpatnyog, KaBnyntig Aspuatoloyiag-Adppodioloroyiag, Navemniotriuo ABnvwv

Kattapng Avtwviog, AvamAnpwtng KaBnyntng Mawdiatpikng Aipatoloyiag Oykoloyiag,

Mavemotuio ABnvwy

Mapia MooxoBn, Emikoupn KaBnyntpia MNawbiatpikng, AwpatoAoyiag-Oykoloyiag, A’

Nawdlatpikn KAwikn, Mavemniotnuiov ABnvwv

lwavva  MNoavAomoUAou, Emikoupn KaBnyntpia Noawdatpikic, NoonAsutiky  IX0OAN

MNavemniotnuiov ABnvwv

BaoW\iky Avaotoaoia Tuga, Aéktopag Embdnuiodoyiag kat MpoAnmrtikng latpkng, Epyaotrnplo

Yylewng, Emdnuioloyiog kot latplkng ZTatioTtikng, latpikn 2xoAn Mavemotnuiov ABnvwy



ul:*

AN
e

X

el
L%

)

-
~

ale
Lo

-
-,

;

i
ok

)

-~
~

Qp

SIS
ro/ NG

-
2

1

LA
r2asy
.

)

A
e

-
-

SN
e~ T

)

A

-
-,

X

L P
L

I

[T
-

L

-
=ia

)

12
)

Y
o
pye

X

e
~

At
-~

-
-

RLEA
T

-
v

X

P
~

<X 'I"('
et e™ L g

I

At2
(L
e

N(ED)(

-
~

T

o
N

At.

L

l,__T
e ~

G

Y aa e e eeeeerecs,
INMOKPATIKOX OPKOX
KEIMENO I

OMNYMI AMOAAQNA [HTPON KAI AXKAHMION KAl YTIEIAN KAl
MANAKEIAN KAl Gp o‘""‘"!ﬁ-.\ MAIAZ IETOBMZHOIEY-
A

aalcm. IN KA :' EMHN

MENOX, EMITEAEA w-- A

OPKON TONAE ‘_..-" .‘-”;..;}‘7.}, \s ].1/ | MEN TON
AIAAZANTA MEFHN TEEES B IZ R ERE/HEIN EMOITI, KA

BIOY KOINQIEFOAI KAY f
TETOAI KAl TENOE TO E3RH
APPEX! KAl AIAAZEIN Tp i ..; TAYTH N XPHIZOY! MAN-
ArrEmHz TE KAl
-\ &% METAAOLIN OIH-
AIAAZANTOL KAI
CRKIZMENOIZ  NOMQ

! ‘( E XPHIOMAI EIT
Tl PR ) KPIZIN EMHN, EMI

AHAHIE| AE KAl )g’, . R :nﬂl OYAE ®APMAKON
- BTIEOMAL ZYMBOYAIHN

n.\ DOOPION AQIQ.

TOIHNAE" OMOIQ

ATNQI AE KAI O ‘:’f ! EMON KAl TEXNHN
THN EMHN. OY TH) -:‘ I, EKXQPHIQ AE
EPTFATHIIN ANAPA :// X tH] "‘ T AE OKOZIAX AN

EXIQ, EIEAEYZIO

PEFPANEIH H [AQ H
l ANGPQMQN, A MH
HPPHTA HFEYMENOCE
¥l TONAE ENITEAEA

XPH MOTE EKAAAER
EINAI TA TOIAYTA. ©EH
MOIEONTI KAl MH ZYT. ; (I oAl KAl BIOY KAl TEX-
NHZ, AOZAZOMENQ =0T EX TON AIEl XPO-
NON' MAPABAINONTI AEM!,EEI&\?I'{.EQNT[. ANANTIA TOYTEQN.

S

:

-

! . (O O (R3] 2.l (o) f o hxOred hrrd e :._‘:‘\ At (A
CICDIEIICIICICIIECIICIEIICIIGIIEIIEE 220N

-

N
0%
9“
1.

S

” 35
> i

')

e

!

2

=

"

.
7

G2

-
-

"~
-

by
"l"}n

5
N

-~

.,1:

DZA

S E
’4.::: 4

)

-
-

30y
iy

QD2
0,
'Ja\:‘l

I

:‘:‘!—
=3

.,
> l_(

[

)\

O
e

o

<

!

€
O by
‘.‘vlwz,g-

4

(S
-

D) &N

o
=71

D

¢

D)€

-
-

2

-
o

~
7S

o

)

ﬁs

vy



N R R R R cDERIER 2]
I e 4
e A

iy 2y

. —%
o
N INMMOKPATIKOX OPKOX A
;:{ META®PAXIH e
= —
< OPKIZOMAI ZTON AMOAAQNA TON IATPO KAI ITON AZKAHTIO KAI D
as ITHN YTEIA KAl Tl Al I' OAOYT TOYE OEQYT KAl oy
*\;’ TIZ @EEX, [OY BA oy EKFIAHF'QI EN OPKO Tf
e MOY AYTO KAI TS ;aSPHONAIQ - QQANA M7 T AVNAMH D)
= MOY KAl THN ;f M ) a'v- Ao nov moy g,\*
;:{ AIAAZE THN TEARH A ,,,--' YI --\‘ Y, KAl ©A TON 23
N4 KANQ KOINQNG TOY BIGH oA Ry \WPOLDEPQ AMO TA =%
< AIKA MOY OTI XPEIAZ { ks '..: ForoNgy s 10Y ©A GEQPQ QF 2
NG AAEADOYE MOY KAI OA TREIOR ,;. =0 THFEXNH AYTH, AN ETTI- A
< ©YMOYN NA MAGOYN, XQ, m 80 KAI XORE YMOONIA. OTI @A D
an METAAQIQ TOYX E ," MRANHE RS TA OEQPHTIKA :&
‘:,—,‘ MAGHMATA KAI i rm.'-. v -,. IEIX ITOYZ MOYE D
o MOY, ITOYE MQYE TOY AIAAT "ﬂﬂ \ i UYE MAGHTES NoY Y
— ©A EXOYN IYN _'.__g-'{,- .. EYMBOAAIO KATA o
¢ TH IYNHOEIA TCRNIATPON, & _)é'?ﬁ" ;f f o
NoA @AXPHIIMOHOI Ry J ONO A QOEAEIA =%
% TQN APPQETQ %-‘, ‘/1:‘ D7 AT TOREEATEMH KAl THN KPIZH :,:5
*‘_{ MOY, KAI (YNOR& .- oot f" IRAAZQ ANO KAGE A
< BAABH KAI AAIKR ‘\' ) J! @
» AEN @A XOPHIHASSRRAITH 'l ) IE KANENA, OO :_l;
e KAI AN MAPAKAHE #IA TYMBOYAH. EMl- D
i IHI AEN ©A AQ :\ a; (T POTIKO. ATNH KAI @
— KASAPH A AIAT "7‘ a3 ) TEXNH MOY. AEN "—'*
;:{ ©A XEIPOYPIHE {: ) HAD(OYN AMO ME- 2%,
N4 TPA, AAAA ©A Ad [z ESATKHMENOYE. -
5 IE OXA IMITIA NgZE DA TO KAAO TON 34
NG APPQITON, KPATEN : i AKPIA AMO KAGE A
< GEAHMATIKH AAIREA H# | KAl PO MANTON )
@ MAKPIA AMO KAGR'AD H TOMATA MYNAIKON 2y
= KAI ANAPON, EAEYRED i N
o6 OFA AE KATA THN /¥ HbA AQH OA AKOYIQ, Y
= H KAI TTEPA ANO Ti3 JABHMEPINH ZQH, OZA =¥
.;:{ AEN MPEMEI MOTE NA ii ¥ EZQ, @A TA AMO- 3
= Z1QMQ, YMOAOMZON ‘ MYZITIKA. OZO AOI- =4
3 MON ©@A THPQ TON O 'ﬁ? v ©A TON MAPABIAZQ, 3
Y EIGE NA METYXAINQ / EXNH MOY, EXONTAS A
@ KAAO ONOMA I‘IANT 7 [PRY> ANOPQMOYE' EAN "
a OMQE TON MAPABTI KA EITTOPKOE NJ NIAGQ TA ANTIOETA, 2y
— PrOKPATHS =%
o\ Ly
av A

&
(SOIECIICIICRIEIIEID|COIEI|CRIGIICIICIICIICI) A\R|

SN |



Bwoypadiko Inueiwpa

Ovopa: AkoAlwTtn ZtowpoLAa
EmayyeApua: latpog, Eldikn Nawdiatpog
Huepounvia yévvnong: 27 IentepuPplov 1977
Tomnog yévvnong: ABnva

Email: s77dikal@gmail.com

2MNOYAEZ

2005- 2013:

2008-2012:

1996-2003:

1996:

1995:
EPFAZIA

2013:

2008-2012:

2007-2008:

2005-2006:

2003-2004:

09-12/ 2003:

Awdaktopikn Statplfn pe Bépa: “EmdnuioAoyikn Alepevvnon Twv non-
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Yylewng, Emdnuioloyiag kat latplkAg ZTatloTikng, latpikn ZxoAr EBvikou kat
Kamodiotplakou Mavemotnuiov ABnvwy

Aoknon otnv Eldkotnta tng Nawdtatpikng, B’ madiatpikn KAwikn,
Noookopeio MNaidwv «n Ayila Zodiar»

Mtuxlo latpkng, Navemnotiuo Osooaliag, xoAn Emotnuwy Yyeiag, Tunua
latpkng, Adploa pe Babuog 7,64 «Atav Kalwg»

Elcaywyn oto Naveniotiplo Oscoaiiog oto TuRua latpikng otn Adploa
KATOTILY TTAVEAANVIWV e€€TACEWV

Arntodoitnon amno to 3° Alkelo Ayiag Moapaockeurg, ABAva pe Babud «Aptota»

ZUMUETOXN OTO KALVLKO KoL EpyaotnpLako £pyo tng Mawdlatpikng KAWIKAG Tou
Tunuato¢ NoonAeutikng, EKNA

El8lkeuopevn LoTpog otnv 18IKOTNTA TNG tatdlatplkig, B Nawdlatpikn KAk,
Noookopeio Maidwv «n Ayia Zodia»

YnieuBuvn KAWikwy peAetwv otnv Etalpeia Roche Hellas. A.E.
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EMLOTNMOVIKA uTteLBUVN TNV K. E. Metpibou
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Tplpnvn ekmaidevon oto TUAMO EMELYOVTWV TIEPLOTATIKWY Tou MaboAoyikou,
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Nivakag SUVTUACEWV

AIDS: 20vb6popo Emiktntng Avocoavenapkelag (Acquired Immunodeficiency Syndrome)

BL: Aéudwpa Burkitt

EBV: 16¢ Epstein Barr (Epstein Barr Virus)

FDA: Auepkavikn Yninpeoia Tpodipwyv kat Qapudakwyv (Food and Drug Administration)

HBV: 106G tn¢ nmatitidog B

HCV: 166 tng nmatitidoag C

HL: Hodgkin’s Aéudpwpa

IGF-1: Auéntikog Mapayovtag lvoouAivng-1 (Insulin Growth Factor-1)

KS: Zapkwpa Kaposi (Kaposi Sarcoma)

LDH: FaAaktikr) Asbdpoyevaon (Lactate Dehydrogenate)

LEP: Aemttivn (Leptin)

LEPR: Yroboy£ag tn¢ Aemrivng (Leptin Receptor)

NArEchEm: NaveAArvio Apxeio Kataypadrc Natdikwv Atpatoloyikwv KakonBelwy

(Nationwide Registry for Childhood Hematological Malignancies)

NHL: Non Hodgkin’s Aépdwpa

PT-LPD: AepudoUmepmAaoTIKEG SLaTOPAXEG KATOTILV HETapOOXeuonC (Post-transplant
Lymphoproliferative disorders)

TNF-a: Napayovtag VEKpwoNnG Twv OYKwvV a (tumor necrosis factor-a)

Th1: T-BonBntika kuTtapa tumou 1 (T-helper cells 1)

Th2: T-BonBntika kuttapa tumou 2 (T-helper cells 2)

AMZ: Asiktng Malag Zwpatog

KNZ: Kevtpiko Neupiko T0otnua
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MPOAOIOz

Ta Aepdpwpata Stakpivovtal og duo KUpLOUG TUTOUC , SnAadn tn vooo tou Hodgkin’s
(HL) kat ota non Hodgkin’s Aepdpwpata (NHL) kat amoteAouv TNV TPiTN 0 cuXVOTNTA
KakonBela tng madikn g NALKIAC, LETA Ao TG AEUXOLLLEG Ko TOUuG Oykoug Ttou KNZ. 2to TéAog
Tou 20°%° awwva eixe mapatnpnBel pa emnuikn avénon tng enintwong tou NHL ot SUTKEC
XWPEG WOBWVTAC EPELVNTEC AVA TOV KOOUO va TtpooTaBrjoouv va avalntioouv dLadpopeg
ouOoXeTloELC He eMISPAOELG TOU TiEPLBAAAOVTOC OTWG eival n nAtakn aktivoBoAia i mabnoelg
TwV omolwv n enimtwon €xeL eniong avénBel ta teAeutaia xpovia, Omwg ivat ol aAAepyieg. H
mietoPnodia twv BiBAoypadikwy avadopwyv Opwe adopd oToug eVAALKEG evw omavilouv oL
€peuveg yla NHL tng maudikng nAtkiag.

Noyw ENAeldng evog Asttoupytkol €BvikoL apyxeiou Kataypadng VEOTAACUATIKWVY
VOONUATWY OTn xwpa pog, to Epyaotrplo Yylewvng, Eménuioloyiog kat latplkAg ZTATIOTIKAG
OUVEPYAOTNKE LLE TA TTALS0-0YKOAOYLKA T MOTA TNG XWPAC , AVEMTUEE KoL cuVTOViEL TO
«MaveAAnvio Apxeio Kataypadng MNatdikwv Alpatoroyikwv KakonBewwvy» (Nationwide
Registry for Childhood Hematological Malignancies, NaReCHeM) , to omoio ano to 1996
TIAPEXEL TTOLOTIKA Sedopéva yla KaBe mepinmtwon natdlov EAANVIKAG KaTtaywyng mou
SlaylyvwoKeTal Pe apatoloyikn kakonBeta. Eldikotepa, ouvepyates tou NaReCHeM
ETUKOLWVWVOUV O€ TaKTIKN Baon pe tig €60 Movadecg Natdlatpikng Alpatoloyiag OykoAoylag
mou Asttoupyouv: (a) 8Uo Movadeg otnv ABriva, oto Noookopeio Maidwv «Ayia Zodla» - Kal
uio oto Noookopeio Maidwv «AyAaia KuplakoU», (B) otn @sococalovikn (Imnokpdtelo Mevikod
Noookopeio kat l'evikd Noookopeio AXENA) kat (y) oto Mavemiotnuiako NOGOKOUELD TNG
KpAtng, evromilouv Kal malipvouVv cUVEVTEVEELG QIO YOVELC TIOULSLWV LE OLLLOTOAOYIKEC
KakonBeleg evw Ta BLoAoyka UALKA, KAWVIKA Sebopéva kaBwg kal otolxeia emiBiwong mou

ETUKOLPOTIOLOUVTOL ETAOLA TTAPEXOVTOL OO TOUG Bepdmovteg Latpouc. To NaReCHeM mapéxel



£€YKUPO OTOLXELO TTOU ETITPEMOUV TNV APAKoAoUONoN TN EMIMTWONG TNG ASUXALULOC KOL TWV
Aepdpwpdtwy o madd nAwkiog 0-14 etwyv, kKaBwc emiong Katl avalutika dedopéva yla €kBeon
O€ TIOPAYOVTEC KLVOUVOU PECO OO CUYKPLON UE EEOUOLWHIEVOUG YLa TNV NALKia Kot To pUAO
VOOOKOMELOKOUG MAPTUPEG. H mapoloa Si6aktopikr Statplpr) anoteAel cuvexeLla
TIPOYEVEOTEPWV HEAETWY Tou Epyactnpiou Yyiewng, Emdnuioloyiag Kot latpikng ZTATLOTIKAG
™G latpikn g ZXoAng tou Mavemotnuiov ABNvwv Pe oToX0 TN SLEPELVNON TWV TTAPAYOVTWV
KlvéUvou avamtuéng Asuxatpiog kot AepdwpaTtwy TNG MaLdLkAg NALKLOGC.

Eldikotepa, otn Statplpn auth afloloyeital yla mpwtn ¢opad n eMMTWon Kal ot
Slaxpovikeg Taoelg Tou matdikol HL kat NHL otnv EAAGda kot SlepeuvwvTol TapAyovIEG
KLvSUVOoU yla TV avamntuén Aepdwpdatwy otov matdikd MANBUoUO TNG XWPAC HAC. 2TO YEVIKO
HEpog ouvoyilovtal ta yevika Sedopéva yia to madiko NHL tnv meplypadikr] Kot avoAUTIKN
emdnuioAoyia TOU VOGAUOTOC OTOU OVTIKATOMTPL(ETAL N ALTLOAOYIKI) ETEPOYEVELA TNG VOOOU.
210 €L61KO PEPOG aVaAUETAL O OKOTIOG TNG dLatpLpnc, meplypadovtal To UALKO, ol uEbodol, ta
QTIOTEAECULOTO KAL TTAPOUOLALOVTAL OL SNUOCLEUIEVEG EPYACLEG KOLL TOL CUUTTEPACHOTA TNG
StatpBnic. TéAog emouvarntetal mepiAnn otnv EAAnvIKn kot AyyAkn yAwooa kaBwg Kal n
BBAloypadia otnv omoia Baciotnke n Stdaktopikr dtatpfn.

Oa nBeha va ekppAowW TLG EUXAPLOTIEG OV oTNV eMIPAETOUCA KABNYATPLO LOU TNV K.
EAévn Netpidou mou pou gumioteUTNKE TOo BEUa Kal pou S1EBeoe ETolpa mpwTtoyevn dedopéva
arno tn Baon NARECHEM mou armnaitnoav moAueTn Kot eninovn npoomnddela cuAAoyng. Me
TNV EMPOVA TNG, TN ouvexn evBappuvon Kal tnv kabodrynaor tn¢g oto oXeSLAOUO KaL TV
EKTIOVNON TWV EPYOOLWV Hou £€6el€e To Spopo yla va avtaneEeABw os pia amnod Tig mo
QTOULTNTKEG TiEPLOSoUC TNE {wn G Hou. Euyvwpoolvn XpwoTAw £Miong otov Kadnyntn K.
Anuntplo Tpixomoulo yia tn BorBsla Kal TIg LOEEC TOU O OTIOLOG UE TNV EVYEVELX, 0EUBEPKELD
Kall YEVVOLLOSWPLa TOU ATOV OUCLOOTLIKA 0 AvVOpWITOG oU HE KaBodnynoe KATA TNV MpwTn HoU

ouyypadikr npoondBeila. Oa nbeha va euxaplotiow tnyv K. Ellen T. Chang, amnoé to Cancer



Prevention Institute of California, yia tn Bor|0etd tn¢ otnv avdAuon kat tn cuyypadr thg 3™
gpyaciog oA Kol YEVIKOTEPQ YLOL TNV EVYEVELX KOL CUVETIELA TNG OTN METAEY LaG CUVEPYAOLA.
‘Eva TEPAOTLO EUXAPLOTW OTO OTATLOTIKO uTteUBUVO TG NARECHEM K. NikoAao AscUmpn
KaBw¢ Eva peyalo HEPOC TNG epyaciag autng dev Ba ATav duvatd va mpaypatonolnBel xwplg
T BonBeLa Tou, 0T OTATLOTIKA avAAuon Twv SeS0UEVWV.

Eniong Wbiaitepa onuavtikn umnpée n otrnpEn pou amnd to KowvwoeAég 16pupa
ANEEavdpoc I. Qvaong yia tn Stetia 2005-2007 katd Tn SlApKELa TNG omolag umnpéa
UTOTPOdOC, XWPLG TNV olkovo Lk BorBela tou omoiou &g Ba pnopoloe va payuatonoln et
n mapouoa Sidaktoptkr dlatpiPn).

MNapdAAnAa, Ta motdld oAAG Kal oL YOVELG TTOU CUHUETELXAV 0T LEAETN AUTH aAAd KoL
ol BEpAMOVTEC LATPOL, VOONAEUTEC KOlL ETILOKEMTPLECG UYELAG OL omolol pe tn BorBeld Toug, amno
TO UOTEPNUA XpOvou Ttou SlaBétouv, cuVEBOAOV OTNV MPAYUOTOTIONCN QUTAC TNG EPEUVAC.
Teheutaioug, aAAG OxL AlyOTEPO onUOVTIKOUG, Ba (BN va EUXAPLOTAOW TNV OLKOYEVELA LLOU

yla TNV aviSLoTEAN ayarmn KoL TNV UTtooTnpLER TouG o€ OAOUC LOU TLG TPOOTIAOELEG.



FENIKO MEPO2




Elcaywyn ota Aspdpwpoarta

O 6pog Aépdwpa avadépetal otnv Kakonon e€aAlayr) Kot Tov aveEEAEyKTO
TOAATAQOLAOUO TWV AEUPOKUTTAPWVY TOU OVOCOTIOLNTIKOU CUOTHLATOG TTIOU cuVHBWwg
e€oppouv aro toug Aepudadéveg kat ta Aepdika otolxeia AAAwV Lotwv. Alakpivovtal otn vooo
tou Hodgkin’s kat ota non Hodgkin’s Aepdwpata (NHL).

Ta NHL ta omota epdavidovral katd tn SLdpKeLla TNG MALSLKAG NALKIOG armoTeAoUV pLa
ETEPOYEVH OUASA VOO UATWY TIOU TIPOEPXOVTAL OO TIPOSPOoUa KUTTOPA TWV B-KUTTApWY, TwV
T-KUTTAPWV aAAQ KO ATTO TILO WPLHOUG TTANBUGHOUC TwV T- Kot B- KUTTApwy. e ox€on HE ta
NHL otoug eVAALKEG Ta Omola 1o cuxva lval XapnAng r evélapeong kakonBelag, mavw anod
90% twv NHL ota mawdia eivat uPnAng kakonBetag (1, 2) kat xapaktnpilovtal ano taxeia
QVATTUEN TOU OYKOU KAl TIPWLKN SLaoTIOPA TOU O UEAD TWV 00TWV KAl KEVIPLKO VEUPLKO
cvotnua (KNZ). To NHL otnv mawdikr nAwio yeVIKA eKSNAWVETAL WG L0l CUUTTAYNG
e€wHueALKN Kol cuvnOwg e€wAepudadevikn vOooG Ue i XwPLs epdavn dtaomopd. Oswpeitat
€€apXNG WG CUCTNHATLKN VOOOC e€attiog TNG LOVASLKNG avaTouiog Tou Aspudikol cUOTHATOC
Kal TnG dpucloloyiag Twv AepudokuTtdpwy, Ta omoia £€XoUV TNV TACH Va LETAVACTEVUOUY,
aveéaptnta amo to av eivat Gucloloyika r kakonon.

H Stakplon petatu NHL kat ofeiag Asuyatpiag eivat avBaipetn. Kat auto ylati mAéov
0L U0 QUTEG oVTOTNTEG Bewpeltal OTL KAAUTITOUV €va GACHA TTIOU KULOUVETAL OO KALVIKA
evroruopévn (NHL) og Staomaptn vooo (Asuxatuia). Mpdyuatt, oTa MEPLOCOTEPA
TiPWTOKOAAa Beparmeiag, n ofela Asuyaluia opiletal mAEov e BAON TN CUUUETOXH TOU
HUEAOU MAvVW armod £va oplopévo oplo (cuvnBwg, Evav aplBuo BAaotwv> 25%), aveoptnTwg
NG mapouoiog eEWHUEAKNC vOoou. Ze avtiBeon, n mapouaoia eEwHUEALKAC SLOYKWONG TTou

ouvodeUETOL OO CUUETOXH TOU LUEAOU KATW Oo To 0pLo auto anoteAel NHL otabdiou IV.



Non Hodgkin’s Aé¢pupwpa

1. Tafwounon

H tagvounon twv Aepdwpdtwy éxet e€eAiyBel katd ta teAeutaia 20 xpovia, amno éva
OPXIKO oUOTNO TIOU XPNOLUOTIOLOUOE KPLTHpLo LopdoAoyiag Kot KAWVIKAG CUUTNEPLPOPAS yLa
™V tagvopnon tng vooou (Working Formulation, 1982) (3), oto enduevo nmou npoonabnoe va
EVOWUOTWOEL LopdOAOYIKA, 0vOCOdALVOTUTIKA Kol yovOTUTILKA SeSopéva (REAL
classification, 1994) (4) kal TéAog¢, o€ pLa Katataén rmou eAmtilel va cupmeplAdfel 6Aa auta ta
XOPOAKTNPLOTIKA O€ KATNYOPLEG OL omoieg Ba pumopoLv va xpnotpomnotnfolv e€loou amod Toug
naBoAoyoavatopoug Kat Toug KAVikoUg yatpou¢ (WHO classification, 2001 kat to 2008). Me
Baon tnv teAeutala katdataén tou Naykoouou Opyaviopou Yyeiag (MOY) ta NHL
Katatdooovtal pe Baon:

i. 10 dawotuno (6nAadn, B kal T-KUTTOPLKAG TIPOEAEUONG 1 TIPOEAELONG ATTO TA
kUTTtapa ¢uacikoug doveig (NK)
ii. &ladopomnoinon (my. ano npddpopa N wptpa KuTTapa) (5)
Me Bdon tnv KAWLIKA avtanokplon otn Beparneia, to NHL mou epdaviletal otnv matdikn
NAia kat Toug edprifoug Katatdoostal oTig 3 akOAouBEeg BepamMeUTIKEG KATNYOPLEG:
1. Ano wpwua B kUttapa (Burkitt kat tumou Burkitt Aépudwpa kat Stdxuto B-kuttaplko
Aépdwpa anod peyala kottapa)
2. NAepdoPAaoctiko Aépudwpa (Kupiwg amo npodpopa T-Aepdokutrapa Kal AlyOTEPO oUXVA
ano npodpopa B-kuttapa)
3. Avam\aotiko Aépdpwpo and peydAa kuttapa (arnd wptpa T-kuttapa i and T/null
KOTTOpO)
To NHL mou oxetiletol Le avooOQVEMAPKELD OTNV TALSIKN NAKia xapaktnpiletatl cuvnBwg

oo évav wpLpo B-kuttapikd patvotumo. MapaAAnia £xouv avadepOel MEPUTTWOELC WPLUWV



T-KUTTOPLKWV KOlL AVOTTAQOTIKWVY AEUPWHATWY. MaldLld pe mpwTtomabr avoCoaVETAPKELD KL
NHL eival o mbavo va Bplokovtal os MpoXwWPNUEVO OTASLO Kol TapoucLalovTal TILo oCUXVA
ue e€wAepdadevikn vooo, dlaitepa oTo yaoTpeVIEPLKO cuotnua kat to KNZ (6).

Ot AepudoUmepMAAOTIKEG TTAONOELG LETA ATIO PETANOOXEVON Untopel va e€eAxBoulv oe
Aépudwpa (PTLDs) taglvopouvtatl cupdwva pe tov NOY oav mpwipeg BAABEeS, moOAUpopdES Kal
pHovopopodeg (7). Mapd to yeyovog otL n mAelovotnta twv PTLDs eival B-kuttapikou tumou,
niepimou 10% amoteAouvtal ano wpua (mepipepikd) T-kuttapikd Aspdwpata (7).

AMN\oL tuTtoL AepdwHATWY OMwE eival ta mepldepikd T-kuttaptkd Aepdwpata, ta T/NK
Aepdwpata, Ta depuatika Asppwparta kot ta Bpadeiog eEEAENG B-kuttapikd Aspdpwpata
(olwdn Aepdwpata) mMOU ATTAVTWVTOL TILO CUXVA O EVAALKEG Kal epdavilovtal omavio otn
Sapkela ¢ matdikn g nALkiag.

KaBe tomog NHL tng madiknig nAtkiog cuvdéetal e SLadOpPETIKA XAPOKTNPLOTLIKA
HopLlakng BloAoyiag, oL omoieg meplypadovtal otov MNivaka 1 cUpuPwva Pe TNV

avaBewpnuévn REAL kat WHO ta€wvounon.



Nivakag 1. Kopreg maBoAoyo-avatopikég katnyopieg tov NHL oe mnawdid kat edprifoug?

e ta.‘,wopn?n/ LT !Epvaolaq Avoco- , , XPWHOOWUIKEG Fovidia Mou
Emkatpomnotnuevn (Working i KAwwkn Napouciacn MeToBEoEL Txetilovea
REAL) Formulation) S S X
Burkitt kat tomou Burkitt Kakonon Aepdpwpata ano ‘Qpua B kuTtapa Ev6okolAlako (omopadikd) 1(8;14)(q24;q932) C-MYC
Aepdpwpata ULKPA KUTTApa XYWL KedaAng kat tpaxnilou (omopadiko, 8e oxetiletal t(2;8)(p11;924) IGH
evioun UE TN olayova) 1(8;22)(924;q11) IGK
Evtoniletal otn olayova (evonuko) IGL
MugloU Twv ooTwv
Kevtpikol Neuplkol SUGTAUATOC
Atdyuta B-kuttapLkd Kakonon Aepdpwpata ano ‘Qpua B kuTTapa; lowg Olwbdec Agev UTTAPXEL GUYKEKPLUEVN
Aepdpwpoata and peyala peydAa KUTTapa CD30+ KotAtako KUTTAPOYEVETIKNA Statapaxn
KUTTO PO Evtomu{opevo ota ootd
MNpwtomnabng oykog KNI (oe cuvSuaouo e
0VOCOQVETAPKELQ)
MecoBwpdkLo
NepdoBAaotiko Aépdpwua, AepdoBAaoTiko amnd MNp66popo-T kuTTapO MecoBwpdkLo MTS1/pl6ink4a TAL1L
Aeuxaipio amod mpodpopa T-  EOTIELPAUEVO KAL LN MUEgAOC TwV 00TWV Deletion TAL1 TCRAO
kUTTopa 1 Aépudwpa ano €oTElpapéVa KUTTOPA t(1;14)(p34;q11) RHOMB1
npdSpopa B-kuTtapa NpoSpopo-B kUTTAPO Agpua t(11;14)(p13;q11) HOX11
Octa
MecoBwpadkio
Avamlaotikd Aéudwpa and  KakonBeg Aéudwua CD30+ (Ki-1+) MotkiAAEL OAAG TAL CUOTNUATIKA CUUMTWHUATA t(2;5)(p23;935) ALK
peyaAa kUtTopaQ, avooOoPBAQCTLKO 1} KaKONBEeG ouXVA TpoEEApXOUV Ayotepo ouyxvég SLadopeg NPM

OUOTNUOTIKO

Avar\aotiko Aéudpwpa and
peydAa kUTTopa, SEPUATLKO

REAL = Revised European-American Lymphoma; WHO = World Health Organization. *npocappoopévo amnd Percy et al.(2)

Aépdwpa anod peydia
KUTTOpQ

T kOttapo i null kittapo

CD30+ (Ki-ouvrOwg)

T kUTTOPO

Epdaviletal oto §€ppa amOKAELOTIKA WG LOVAPELG
1) oM aA€g BAGBeg

uetoO£oeLg Tou adopolv
oto ALK

Agv €xelL TN petddeon t(2;5)
Kal givat ALK (-)



2. Itadionoinon

MeTd tn dLdyvwaon Tou AeUPWHATOG KOL TNV LOTOAOYLKN TafLVONGN Tou, akKOAOUBEL N
otadlomnoinaon, mou oToXeVEL VO TIPOCSLOPILOEL KL VO TIEPLYPAEL TNV EKTAON TNG
vooou kat va e€aodalioel pila eviaia Bepameutikr mpoaoéyylon. Ot BEATIWOELG TOGO 0T
otadlomnoinon 600 Kal otnv afloAdynon tng BepAMEUTIKNAG AVTATOKPLONG TWV TOLSLWY UE
Aépdwpa cuvéBalav otn BeAtiwon tng €kBaong amo tn vooo ou apatnpeital Ta teAevtaia
40 xpovia (8).

Ol Ziegler kat Magrath oxedlaoav éva cbotnua otadlonoinong otn dekaetia tov 1970
yla ta madid pe Aépdwpa Burkitt otnv wonuepvn Adpikn (9). e auto to cuotnua, n opdada
A ouviotoUoe €va povipn eEwWKoALAKO OYKo Kal n opada AR évav ev6okolALaKO OYKOo TTou
KOTA TT0000TO PeyaAUTepo Tou 90% ntav Xelpoupyka e€atpeotpoc. Ot opadeg B, C ka
D (rmoAAamA£EG EEWKOIALAKEG EOTIEG, EVOOKOLALOKOL OYKOL KoL EVOOKOLALOKOL OYKOL HE
OUUMETOXN €VOG I TIEPLOCOTEPWV OYKWV EKTOG KOLALAC, avtioTolya) adopoloav o€ TLo
EKTETAUEVN VOOO.

Ou Wollner et al. (10) meptéypaav éva cUOTNUO OAWV TWV LOTOAOYLIKWY TUTIWV Tou NHL
HE SLoxwplopo avapeoa o eviomiopévn popdn (otadio | kat ll: povrpng eotia, Svo R
TIEPLOCOTEPEC £0TIEC OTNV SLa TTAEUPA TOU SLaDPAYUATOC, AVTILOTOLYXA) KL TIPOXWPNUEVN
vooo (otaduo Il kat IV: Stdxutn voéoog xwpig cupUeTOX TOU HUEAOL TWV 00TWV A TOU
KEVIPLKOU VEUPLKOU OUOTAUATOG, 1 SLAXUTN VOCOC UE CUUUETOXH TOU HUEAOU TWV 00TWV
Kall/f| CUMLETOXI TOU KEVIPLKOU VEUPLKOU CuOTUaTOoC, avtiotolya). To cuotnua
otadlonoinong St Jude (Mivakag 2) meplypddnke amnod tov Murphy to 1980, adopd 6Aoug
TouG LoToAoylkoU¢ urtoturtou NHL, kat mepldapBavel eniong ta otadla | €wg IV (otadia | kat

Il n meploplopévn vooog, otadia Il kot IV mpoxwpnuévn vooog) (11).



Nivakag 2. Ztadtonoinon NHL katd Murphy (St. Jude Children’s Research Hospital)

tadlo

Kputipla

Mepovwpuévn e€wAepdadevikn eotia
Aoykwon AepdadEévwv HEUOVWHEVNG OVATOULKAC TIEPLOXN G EKTOG OTTO TO
HECOBWPAKLO ] TNV KOWLA

Mepovwpévn e€wAepudadevikn eotia pe SLOYKWON TWV EMLXWPLWV
Aepdadévwv

Mpwtomadng evbokolakn pala e N XWPLC CUUUETOXN TWV YELTOVLKWVY
pHeoevTEpLWY Aepudpadévwv

MpooBoAn duo 1 neplocotepwy Aepdadevikwy opadwv mavw ‘H katw amnd 1o
Sladpayua

MNpooBoAn Suo eEWAEUDASEVIKWY TIEPLOXWV LLE 1] XWPLE TN CUUUETOXH TWV
ETUXWPLWV Aepudadévwy mavw H kATw ano to Stadpayua

'OAeg oL mpwtomnabeic ev60BwWPAKIKEG EVIOTIOELS (LECOBWPAKLO,
unelwkotag, BUpog)

OmnoLadnToTe EKTETAUEVN TIPWTOMOONG EVOOKOLALAKI EVTOTILON

'OAeg oL mpwtomnaBeig MapaoTovOUALKEG 1) eMLOKANPLSLEC EVTOTIOELG
MpoaoBoAn duo | meplocdtepwV Aepudadevikwy opadwyv mavw KAI katw ano
10 Sladpayua

MpooBoAn duo eEwAepudpadevikwy eploxwyv mavw KAI katw amno to

Sadpayua

OmnolodAMmoTe Ao TIG MAPATIAVW EVIOTICELG TTOU cuvodelovTal amno
ouppeToxn tou KNZ f Tou puehol twv ootwv (<25% BAAOTEC)

Y€ aUTO To oUOTNUA, N MPWTOTAONC EVO0BWPAKIKN KoL EVOOKOIALOKI) VOOOC HTAV TO

KpLtiplo yia va taflvopunBel to Aéudwpa oto otadio Il kal cuvABw¢ avilotolyovos

oe AepdoPAaotikd Aépdwpa kat Burkitt Aépdpwpa avriotoya. Onwg Kat otnv Taflvopnon

kata Zeigler, ta Burkitt Aepdpwpata pe mARpwc e€apéoiun evOoKoIALOKN VOGO

KOTOTAOOOVTAV O XAUNAOTEPO 0TaAdLo (Il) evw N TLo EKTETAUEVN VOOOG OXETLOTAV LIE

XEpOTEPN EKPaon.

Ta SlaBéopa péoa yla tn otadtonoinon tou NHL €xouv aAAGEEL ONUOVTIKA PE TNV

mdpodo tou xpovou. Katd tn didpkela tng Sekaetiag tou 1960, n otadlonoinon Baciotnke ot

peyalo Babuo otn puoikn e€ETacn KaL TO EUPHMOTO OO TN YEVIKN AlpATOC, TO BLOXNULKO
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npodiA, TV aktwvoypadia BwPAKoC, TNV ATEIKOVION TOU YOOTPEVIEPLKOU CUCTIUATOG, TO
HUEAO TWV 00TWV Kal TNV e€€taon Tou eykepalovwTtiaiou uypou. Katd tn StdpkeLa tng
Sekaetiag Tou ‘70, oL Blodieg Tou LUEAOU TWV 0OTWV TIPOYHATOTOLOUVTIAV OE TEPUTTWOELG
Omovu n avappodnon Tou puehol Twv ootwv Sev £8Lve Lkavr MAnpodopia, evw mapaAAnia
apxloav va xpnotdomnotouvtat ta Stadopa orivOnpoypadnpata (ootwv, yaAAiou). H afovikn
topoypadia (CT scan), evowpatwdnke otn dtadikaoia otadlonoinong amno tn SeKaeTia Tou
1980. Anto to 2000, xpnotuomnoleital n topoypadia ekmounn¢ nolitpoviwv (PET) mou o€
TIOAAQ KEVTPQ, QVTLKATECTNOE TN XPON TOU omvinpoypadriuatatog ootwv Kot yaAAiou. Kata
NV TpEXouoa SeKaeTia Ta SLaBEéoipa PETA TTOU XPNOLLOTIOLOUVTOL TTAEOV OTAL CNUEPLVA
TIPWTOKOAAQ YLOL TNV OVIXVEUOHN EAAXLOTNG UTIOAELUOTLKAG VOOOU ELVOL N KUTTAPOUETPLO pONG
Kal n uEBodog tng aAuoldwtng avtidbpaong tng moAupepaaong (8).

Mapd to yeyovog OtL To cuotnua St. Jude e€akoAouBel va xpnolpomoLEeiTal EUpEwG Ta
teAevtaia 30 xpodvLa, UTIAPXOUV OPLOUEVOL TOLELC OTOUG OTIOLOUC amaLTeital
nepaltépw BeAtiwon. MNa moapadelyua, untdpyxouv Aepdwpata Ta onoia dgv umopouv va
TaélvoUNBOoUV LE TO CUYKEKPLUEVO CUOTNHA, OTIWG OTLG TIEPUTTWOELG TOU AEUDWHATOG
TWV 00TWV KAl TNG CUMMETOXNS Tou dépuatoc. EmumAéov Ba mpénel va Sleukpviotel ota eival
n onuoaoia Tng aviyvevuong avénpévng petafoAikig dSpaotnplotntag o Aepdadéveg péow
PET-scan mou 6uwg b€ Bpiokovtal avénuévol otnv afovikn topoypadia . Mia dtebvig opdada
nadlatpwyv oyKoAOywv epyaleTal mPog TNV AVILETWIILON AUTWYV TWV {NTNUATWV TIPOKELUEVOU

va dnuloupynBel éva o avavewpévo cuotnua otadlonoinong (8).
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ErmudnuoAoyia twv non Hodgkin’s Aeppwpdtwyv ota matdid

Nepypadikn emdnpuioloyia

H avaAuTtikn eplypadr tng KATAVOUNG TwV AepdwHATWY o€ éva TTAnBuouo cludpwva
HE TN YEWYPADIKA, SLaxpOoVIKA Kal SnuoypadLkd XapaKTnPLOTIKA ToU anoteAel to edpaltrplo
TIAvVwW oTo omoio Ba oxedlaoTtolV avaAUTIKEG LEAETEG TTOU Ba emLTpEMouV TNV afloAdynon
OUYKEKPLUEVWV ALTLOAOYLIKWYV TTAPAYOVTWV. Ta OTOTLOTIKA OTOLXELOL OXETIKA E TNV TIAYKOOULAL
Slaomopd tou Aepdwpatog avadelkviouv Toug SLadopeTIKOUG TAPAYOVTEG KLVOUVOU O€
avBpwroug dadopetikng uAng, BVIKAG KaTtaywyng kat oL omoiol {ouv o dtadopa puoLka
KOl KOLVWVLKOOLKOVOULKA TLEPLBAANOVTA. H TIPOCEKTIKI EPUNVELX TWV OTATIOTLKWVY
oTolyelwv £XxeL 08NyNOEL 0 TTOAEG QLTLOAOYLKEG UTIOBDECELG KOl OPLOKEVEG POPEG OE
ONUAVTIKEG aVAKOAUPELS YL TOV TTPOGSLOPLOUO QLTLOAOYLKWVY TIOPAYOVIWV TTOU OXETi{ovTal pe
Tov Kivbuvo KapKLVoyEVEDNC.

MapaAAnAa ot mAnpodopieg mou Ba mpokUPouv amod HEAETEC TtEpLYPAPIKNC
emudnuioAoyiag cuxva amokKaAUTITOUV EUKOLPLEC VLA TN HELWON TNG CUXVOTNTAC KoL TWV
TTOOOOTWYV BvnoluotnTac and Aépupwua HEoa amo dpaoctnpLlotnTes MPoAnYPng o€ KOWVOTNTEG
OToU N eminmtwon 1 n BvnoldtnTa Tou Kapkivou mapapévouv o upnAa enineda. Xpelaletat
BéBata mpoooxn otnV EpUnNVEia cUYKPLOEWV Kal TACEWY, EL6IKA av To SeSopéva

nipoépyovtal ano SLadOopPETIKES TNYEC 1) KAAUTITOUV SLOPOPETLKEG XPOVIKEG TepLodouc (12).

1. Enintwon
Ta Asepdwpata anoteAovv TV Tpitn oe cuxvotnTa KakonBela tng matdikn g NALKiag,

HETA amo TG AeUXaLieg Kot Toug 0ykoug tou KNZ (13), pe etiola enintwon otnv EAAada va
12



Kupaivetatl yupw ota 10,2/ 1.000.000 rtadid (14) pe ta NHL va avtutpoownelouy TEpLMou To
7% koL to HL 10 3,5% Ttwv Kapkivwy og madid pikpotepa twv 14 gtwv (1, 2) ZxAua 1.
Ixfipa 1

Nordic countries (1996-2010)
Number of cancer cases - Both sexes, age 0-14

Mon-Hodgkin lyrmphoma 729 Kidney 555
(6.9%)

(3.2%) Bone 449
(4,2%)

Soft tissues 426
{4.0%)

Brain, central nervous system 2820 Hodgkin lyrmpharma 381
(26.6%) (3.6%)
Other 1938
(18.3%)

Leukaemia 3303
(31.2%)

MORDCAN & Azsaciation of the Mordic Cancer Registries (2.5.2013)

H enintwon tou NHL ava 100.000 rtaidia (0-14 etwv) kupaivetal ano 1,1 otnv
Eupwnn, 2,0 otnv Adpikn kat 0,4 otnv Kiva (15) evw n enintwon tou HL ava 100.000 nadia
(0-14 etwv) kupaivetat anod 0,8 otnv Evpwrn, 0,4 otnv Adpikn kat 0,1 otnv Kiva (15). H
enintwon tou NHL ota mawdiad tng Kavkaoiag pulig eivat mepimou dumAdota and otL ota
TaLdLa Twv Appoapeplkavwy (9,2 MEPUTTWOELS VA EKATOUMUPLO EVaVTL 4,6 TIEPUTTWOELG AVA

EKOTOUMUPLO) (1, 16).
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1.1 Ava wotoAoyikn Katnyopia

MNavw amo to €va tpito Tou cuvolou twv NHL ota madld gival B-KUTTapiknc
TPOoEAEVONG, KE TOo Aépudwpa Burkitt va amotelet tnv mAetoPndia. H oxeTikr cuxvotnta Kat n
NALKLOKA KATAVON Tou aplBpou twv NHL ota matdia eivat mapopola otig SUTIKEG XWPEeC (17)
KOl Ol ULKPEC SLadopEG TTOU MAPATNPOUVTAL OTNV EMIMTWON Unopolv va anodoBouv og
Sladopéc katataéng (18).

H enintwon ota Aspdwpata Burkitt kat tumou Burkitt yia ta ayopla eivat katd moAv
unAdtepn o oxéon e ta Kopitola. H nAwiakn opada 5-14 stwv napouaciale vpnAdtepa
TLOOOOTA O OXE0N LE TA MALSLA KATW TWV 5 €TWV Kal Toug eprifoug 15-19 etwv. MNa Toug
edpnpoug <20 eTwv, n cuxvotnta Tou Aspdwpatog Burkitt Atav oxedov nevranAdolo ota
ayopla (3,2 ava EKATOUUUPLO) O oxEon e Ta Kopitola (0,7 ava eKaTopuupLo) (2).

Y€ avtiBeon pe to Aépudwpa Burkitt, n enintwon twv dtaxutwy Aepdwpdtwy anod
peyaia B kUttapa avédavetal otabepd pe Tnv avgnon tng nAwkiog, pe toug appeves edprifoug
va epdavilouv KAMwWE HeyalUTEPN CUXVOTNTA O€ OXECN LE TAL KOPLTOLA TNG AVTLOTOLKNG
nAwiog (A / K=1,4). To AepudpoPAaotiko Aépdwpa mapouctaletl Tny dla emimtwon o€ OAEC TLG
NALKLAKEG OUASEG KO OTIWG Kal Pe Ta uTtoAouna Aepdwpata otoug edrifoug KATw Twv
20 etwv epdavilovral mo cuxva ota ayopla o€ oxéon e ta kopitola (A / K= 2,5) (2).

YMApXoUuV ONUAVIIKEG YEWYPADLKESC SLadopEG TNV KATAVOWN KOL TNV ETIMTWON TWV
NHL tng madikng nAtkiag ava totohoyikn katnyopia. To Burkitt Aéudwpa avtimpoownevet
Tiepimou 1o 50% 0Awv Twv Kapkivwv tng matdikn g nAkiag otnv Adptkni yupw amnod tov
LONUEPLVO WE TN ouxvotnta Tou Aepdwpatoc Burkitt va eivat mepimou 100 ava 1 ekatoppuplo
madLla katw twv 15 etwv (19, 20).

MapAdAAnAa, n CUCXETLON LLE TNV Topoucia Tou oL Epstein-Barr Virus (EBV) eivat
Slapopetikn, avaloya e TN yewypadikn 0€on tou NHL tng matdikng nAkiag. It XWpPES TG

AdpPLKAG TO eVONUIKO Aépudwpa Burkitt mou aviutpoowrneV el tepimou o 50% OAwv Twv
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KapKIVWV TN madikn g nALKLOC, mapatnpeLtal N mapouaia Tou yovidiwpatog tou EBV oe éva
T0000TO 95% oto evdnuikod Burkitt oe cUykplon pe 15 pe 20% mou mapatnpeitatl otn Bopela
Apepikn oto onmopadikd Aépudpwpa Burkitt (11, 19, 20).

ErutAéov, umdpxel pLa eudakpitn dtadopd otnv KAWVLKA EKOVA PETAEY TOU EVONULKOU
Burkitt tTng AdpiKkr ¢ KaL Tou omopadikou TUTOU TNG Bopelag APEPLIKAG LE auEnuEévn KAVIKA
nipoBoAn Tou evénuikoL Aepdwpartog Burkitt oe oxéon pe to omopadikd, otn yvabo, otov

odOaAuLkod BoABO kal mMapaoTovOUALKA.

1.2 Ava nAwia

H enintwon tou NHL eivat auvénuévn katd ta Tpia mpwta Xpovia ¢ wng, otn
OUVEXELX ETUMESWVETAL, TIEPUTOU 0TI 10 MEPUTTWOELG OVA EKATOUUUPLO oTa 4 €Tn (ZxNua
2). Eva mapopolo NAKLOKO TtpOTUTIo akoAouBoUv Ta ayopLa KoL Ta KopLTtola JE T Jovn
Slapopad OtL N enintwon o€ nAKieg mavw amnod ta 4 €tn elval Katd oAU uPnAoTepn yla Ta
ayopla. Evw n enintwon tou NHL mapépetve otabepr anod 4-10 eTwv, oTn ouveXela apyilet
va avéavetal HeTd TNV nAwkia twv 10 etwv. Mépog Tng avénong autng otoug edprfoug

odeiletat ota uPNASG MOCOOTO TWV SLAXUTWV AEUPWUATWY oMo pPeyala kuTTtapa (2).
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Ixnua 2. Méon etnota enintwon(/1.000.000 matdiwv)
NHL kot HL ava nAtkia (SEER 1976-1984 & 1986-1994)

=0 _
MNHL (I1 bye,e)
—Hodgkin's
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HAia kata tn Stayvwon
1.3 Ava ¢UMo

Onwg daivetal kal oTa MAPAKATW oxuata 3 Kol 4, Tooo otnv EAAGda aAAG Kal oTLg
TKavOIVaBLKEC XWPEC, TOL AyOPLOL UTIEPTEPOUV OE OXECN LE TA KOPLTOLA 08 OAEG TIG NALKIEG OTN
ouxvotnta epdavionc HL kat NHL (21, 22). Opoiwg Kot arnd otolxela Tou MayKOGHULOU
Opyaviopou Yyeiag yla to 2008, mpokumtel OTL to 66% Twv NHL cupPaivouv os ayopla (0-14
€TWV) O€ OX€0N LE Ta Kopitola tn¢ avtiotowng nALkiag, Le To Adyo ayopla/kopitola va

avépxetat oto 1,9 (15).

16



Ixnua 3. MNpotunwuévn cupdwva Pe TNV NAKIa eMMTwon Twv AepdwUATWV
Hodgkin’s kat non Hodgkin’s otnv EAAaSa ava 1.000.000 naidid cupdwva pe to
$ONo (1996-2010)

Age-standardized incidence rates per 1,000,000 by histological subtype and gender

22.4

Ixnpa 4. Enintwon tou HL kat NHL o€ madida (0-14 etwv) ava nAkia kat
dUAo, otolxela amod T IkavdvaBikeg xwpeg (1996-2010)

Nordic countries-Incidence (1996-2010)
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Hodgkin lymphoma, Incidence (1996-2010)
ASR (World) age 0-14

Male Female

Dienmark
Morwary

Firland

MNordic countries
Sweden

Iceland

MORDCARN @ Azsocistion of the Mordic Cancer Registries (2.5.2013)

MNon-Hodgkin lymphoma, Incidence (1996-2010)
Crude Rate age 0-14

Male Female

Faroe Islands
Sweden

Firlznd

Mordic countries
Moray
Cenmark
Tceland

WCORDCAN & Associstion of the Nordic Cancer Registries (2.5.2013)

1.4 ALaXPOVIKEG TAOELG

H mapakoAouBnon Twv Slaxpovikwyv TACEWV PLag adnong sival Bepedlwdoug
onuaotag yla tnv meplypadikn emidnuoloyia S€50uévou OTL T OTOLXELD TTOU TTPOKUTITOUV
OUXVA UTIOSELKVUOUV ONUOVTIKEC ALTLOAOYIKEC CUOXETLOELC (18). Mpayuartt, UTIAPXOUV TIOAAQ
napadelypata otov TopEa TG EMONULOAOYLOC TOU KAPKIVOU OE OXEON LIE TNV KAPKIVOYEVEDH
votepa amo €kBeon og eMAYYEALATIKA N TIEPLBOANOVTLKA KAPKLVOYOVA. 2€ AUTA Ta TAALOLO N
TIapakoAoUONGoN Twv SLAXPOVIKWY TACEWV TWV ASUPWHATWY OTLC EupwaikéC XWPEC
KATASEKVUEL pLoL AUENTLKA TAON OTNV EMUTTWON NG VOoOU o€ Taldlad, Ye etiola avénon 0,8
€w¢ 0,9% amo to 1970 uéxpL TG apxEC TNG Sekaetiog tou 1990 (23, 24). I pla petayevéotepn

niepiodo (1996-2010), wotoco dev mapatnpRONKaAV OTATIOTIKA ONOVTLKES
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QUENTIKEG TAOELG OTNV EMMTWOoN 1600 Tou HL 600 kat tou NHL katd tnv mawdikr nAwkia otnv
EANGSa (21, 25). Mépog TnG avadepOpuevng auénong unopet va anodobel otn BeAtiwon Twv
HEBOSWV Slayvwong TwV AeUPWUATWY aAAA KoL 0T GNUAVTLIKY TTpdodo otV Kataypadr) Toug
ano Baocelg SeSopévwy, AAAA LEVEL AVOLXTO TO EPWTNO TOU KATA OGOV MepLBaAAOVTIKOL

TAPAYOVTEG UIopouV emiong va dtadpapaticouv kamoto poAo otnv avénon autn (26).

2. Ovnootnta

Ta NHL va avtimpoowneouv nepinou to 4% twv Bavatwy anod Kapkivoug o matdla
HLKPOTEPQ TWV 14 €TWV, OTWG daiveTol 0TO IXNUA 5 Ao oTolXEl TwV ZKAVELVOBIKWY XWPWV
(22).

IxAua 5. Mocootod Bavatwy ava katnyopia kakonBelag os madid 0-14 €Twv OTLG
IKaVOLVOBLKEG XWPEG

Nordic countries (1996-2009)
Number of cancer deaths - Both sexes, age 0-14

Soft tissues 95

(5.2%) Non-Hodgkin lymphoma 76
(4.2%)

Leukaemia 542
(29.9%)
Bone 74
(4.1%)
Kidney 69

{3.8%
Liver' 30

(1.7%)

Other 280
(15.5%)

Brain, central nervous system 645
(35.6%)

NORDCAN © Association of the Nordic Cancer Registries (3.5.2013)

19



H Bvnowpdtnta and NHL kupaivetat amnod 0,7 maykoopiwg, 0,3 otnv Eupwrn, 1,8 yla tnv
Adpikn, 0,2 yia tnv Kiva kat 0,3 yia tnv EAAada ava 100.000 rtaidia (0-14 eTwv) yio To £€T0¢
2008 (15).

Elval mpodaveg mwe e TIg onuepLvEC Bepaneleg, ol meploootepeg meputtwoelg NHL ota
nadLa eivat Laoueg. Ta amoteAEopaTa EEQPTWVTAL OO TNV EMITEVEN ULAG AKPLBAG
LOTOAOYLKAG SLAyvwaong, cwoTthg otadlonoinon Tng vooou, Kal ebpapuoyn TG KATAAANANG
Bepaneiag.

3. Noonpotnta

Ol apeool kivbuvol mou mpokumrtouv amnod éva NHL e€aptwvtat and tn 6€on, to péyebog
TOU OYKOU aAAQ KoL To puBpo avénorc tou. Mo cuykekpLUEVa, TOo AeudpoBAAOTIKO Aépudwia
OUXVQA TIAPOUGCLATETAL LIE TN CUMUETOXN Tou pecoBwpakiou, n omola pmopet va ival padikn
Kal arelAnTikn yia t {wn. H mieon twv agpaywywv eivat éva aAlo Wblaitepa avnouxntiko
dawvopevo kat mpemnel va e€etaoBbel oe kaBe acBevn e vOoO Tou evtomileTal 6To AdLo A TO
Bwpaka.

OL 6ykoL Tou HecOBwpPaKiOU UTTOPEL VO TIPOKAAECOUV CUUTILESN TWV PEYAAWY ayyEiwv
(oUvdpopo avw koiAng dAEBaG), pe oldnua TpaxnAou, TPOoWTOU, Kal Avw akpwv. H rtieon
ToUu oloodayou pmnopei va odnynoet o duodayia. Meplkég popég Umopel va mapouoLaotel
uTe{WKOTLKN GUAAOYN KOl UIMOpEL va elval APKETA PEYAAN WOTE VA TIPOKAAECEL CUUMTWLOTAL.
211 Hvwpéveg MoAtteieg, ol meploootepol acBeveic pe Aépdwpa Burkitt mapouaoialouv
KOWLOLKA CUHUETOXN), ouvnBwg otnv elAeotudALkn tepLoxrn. Mia rbavr EMUTAOKH KATA TN
OTLyUN TNG Stdyvwong eival n anddppaén tou evtépou AOyw TNE APEDONG TIiEONC, CUCTPOPNC, N
€YKOA£QOHOU. AOYW TN SLATPNONC TOU EVIEPOU, LEPLKOL aoBeveic £€xoUV MAPOUCLACEL OOKITN,

€lkOva ofelog okwAnkoelditida N meptrovitidac.
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Itnv Adpikn To evdnuiko Aépudpwpa Burkitt epdpaviletal kKAaolka wg pala oto ocayovl, oTo
pwodapuyya, 1 otov opOaApko BoABo. Ol paleg autég avantuooovtal paydaia Kal Pmopet
va 08nNyoouV 0€ ONUOVTLKA TOPAPOPdWaN TNG EPLOXAG.

ToXEWG AVOTTTUGCOEVOL I} OYKWOELG OYKOL UITOPOUV Vo TIPOKAAECOUV cofapr) HETABOALKN
Slatapoayn, n onoia pnopel va eivat anelAntikn yia tn {wn. Katd tnv évapén tng
XnNUeloBepamneiag napatnpeital avénuévog kKivduvog EMUTAOKWY, OWG UTIEPKOALALULA,
uneppwodartaluia, urtacBeotialuia, oAlyoupia, vedplikr avendpkela kat cUvEpopo AVong
Oykou. H BpaxumpoBeoun voonpotnta Twv XNUELOBEPATIEUTIKWY OXNUATWYV ELVAL ONUOVTLKH,
oAAG ouvnBwc avTipeTwrileTal.

4. EruBiwon-ALa)pOoVIKEG TAOELG

Feppavol epeuvNTEG LEAETNOAV TIG TAOELG TIEVTOETOUC Kol SeKaeToUG emBiwong o
nadla< 15 etwv otig HMA pe NHL yua ta 5-etr Staotrpata, 1990-1994, 1995-1999, kat 2000-
2004, xpnowuomnolwvtag Sedopéva and cuvoAlka 6957 aobeveic amno tn Baon dedouévwy
SEER (Surveillance, Epidemiology and End Results database). 2tn peAétn autr mpoékuav
OTATLOTIKA CNUAVTIKEG auénoels otn 5etn kat 10et emPBiwon yia ta modia pe NHL
ouykpivovtag tig meptddoug 1990-1994 kat 2000-2004. Mo cuyKkekpLéva n 5t emBiwon
avénbnke kata 11,1 mooootiaieg povadeg, anod 76,6% oe 87,7%, kot n 10t g emPiwon
auénbnke kata 13,9 moocootiaieg povadeg, anod 73,0% o€ 86,9% (P trend: 0,015 KoL P reng:
0.005, avtiotowa) (27).

Ta NHL ota maidia, sivat oxedov mavra uPnAng r LEong KakonBeLlag pe KUPLOUG
EKPOOWTIOUG To Aéudwpa Burkitt (35% -40% Twv MEPUTTWOEWVY TNV TALSIKN NALKIiA), TO
S1axuTto B-KuTtapko Aépudwpa ano peyada kuttapa (15 % -20%), to AspudpoBAacTtiko
Aépdwpa (25% -30%), Kot To avamAaoTiko Aépdwpa amo peyaAia kuttapa (5% -10%). Mapd to
YEYOVOC OTL QUTA Ta Aepdwpata elval TTOAU eMIOETIKA KAl UMOPEL VoL £XOUV ypryopa polpaia

KATAANEN, oo tnv GAAN MAEUPA HE TNV KATAAANAN eTUOeTIKY Bepameia eival TLo LACLUA O
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ox£on He ta XapnANnG kakorBestog Aspdwpata. Q¢ ek Toutou, n BeAtiwaon oTnV UTTOOTNPLKTLKA
dpovtida kal n akplBEcTtepn eKTiNON TOU KWYSUVOU O€ VEOTEPOUG aloBEeVELG, Umopel va mtaifet

pOAo otn BeAtiwon tng emPBiwong kata Tnv maldikn nAkia (27).
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AvaAutiki erdnpodoyia-Napdyovteg Kvduvou
I.  AVOCOOQVETAPKELEC

Me Baon tn Bewplia TNG avoooemitipnong, Uia Bactkr AElToupyia TOU 0VOCOTOLNTIKOU
OUOTNUATOG Elval va TIEPLOPLTEL TNV avamTuEn KakonBewwv. e dtoua pe mpwtonabn n
ETUKTNTN OlVOCOOVETIAPKELD, €V KAKONOEG KUTTAPO UMopEel va eival o eUkoAo va Eedpuyel
OO TNV OVOCOETITAPNON KAL LE TOV TPOTIO aUTO va SnutoupynBel Eévag KAwvog
VEOTIAQOUATIKWV KUTTAPWYV (28). OL aioBeveis pe avoooavemdpkela Bpiokovtal o auénuévo
Kivouvo yla avamntuén evog mepLopLoEVOU aplBpol Oykwv, OTw eival ta Aepdpwpata,
Kapkivol Tou 8€puatog, kapkivog Tou atdoiou, kal capkwipa Kaposi, EVvw yLa TLg AOLTEC
KQKONBELEG OTA ATOUA AUTA N cUXVOTNTA £lval N (dLa OTIWE Kal oTtov uyLr) MAnBuouod. H
KQTAVOU QUTWYV TwV KakonBelwv eivat StadpopeTiki LETAEL Twv aoBevwy pe mpwTtomabn
OVOOOQVETIAPKELQ, Aoipwen amo HIV, r} oe autolg mou AapBAvVOUV OVOCOKATAOTOATIKNA
Bepamneia, aAAd ot AepdoUmepMAAOTIKEG SLaATOPAXEG Elval CUVABELS KaL CUXVEG o€ OAOUG
aUTOUC TOUG SLaPOPETLIKOUC TUTIOUG AVOCOAVETIAPKELAG. Ol AepudoUmeEPTMAAOTIKEG SLATAPAXEG
AOYW aVOOOQVETAPKELOG TTAPOUCLALoUV KAToLo BaBuod etepoyEvelag, aAAd Kal KATIOLO KOWVA
XOPOAKTNPLOTIKA, 16lwg éva uPNAS BaBuo KALVIKNAC EMIOETIKOTNTOG KAl TNV TACH Vo
evrtornilovtal o e€WAEUPASEVIKEG EOTIEC LOLAITEPA OTO KEVTPLKO VEUPLKO KOL TO YAOTPEVIEPLKO
cuotnua. AuTEC oL KakonBeleg eival cuvnBwE B-KUTTapLKAC MPOEAEUONG UE KUPLO EKMIPOCWITO
1o SLayuto Aépudwpa and peyaia kuttapa (28).

Mta Slaitepn TUXR OTNV KATAVONOoN Twv SLaTapaywy oUTWVY ival N CUCXETLON TOUC

HE Tov 10 EBV. Melpapatikd Kot KAWVIKA oTolxeio umtootnpilouv tnv dmoyn otL o EBV pmopet
va 08Ny oL 0 OYKOYEVEDH OTA AVOOOKOTECTAAUEVA ATOMO. META TNV APXLKN LOAuvON UE
Tov EBV, 0 10¢ mapapével o AavBavouaoa kataotaon ota B-Aepdokitrapa tou nepldpepikov
atpoatog. Katd tn dtapkela TG mepLodou aAUTAG 0 LOG UTTAPXEL oav Eva KUKALKO TAaouibio, e

TLEPLOPLOUEVN EKPpacn TwV LKWV yovidiwv. Z& vyl dtopa dlatnpeital pla .oopporia peTal
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Tou EBV Kol TOU 0lvOCOTIOLNTIKOU CUCTHUATOC TOU EEVLOTH. 2€ ATOMO UE AVOCOQVETTAPKELQ,
eite mpwrtonadr) elte emikTNTN, OL UNXAVIOOL EAEYXOU TOU OlVOCOTIOLNTIKOU CUCTHUATOC
UTTOAELTOUPYOUV Kal UIopEL val 08nyroouv oe aveEEAeyKTo MOAAQTIAQCLOOUO TwV B-

Aepdokuttapwy pe 0dnyo tov EBV pe cuvénela tnv avamntuén Aepdwpdtwy (28).

a. Mpwtonabeic Avoooovemapkelec kot NHL

OL mpwtomnabeic avoooAOYLKEG SLATAPAXEG AVTAVAKAOUV [La Slatapayr otnv
QVamTuén Kal wpipavon Twv KUTTAPWVY TOU AVOCOTOLNTIKOU CUCTAUATOC. AUTA Ta eAAelppaTa
€XOUV 0V ATOTEAECHA pLa auEnuévn evaloBnoia oe AoLUWEELG, OL OTtoleG Umopel va
nepthapBavouv unotpordlouoeC TUOYOVEC AOLUWEELG 0 aoBeveilC e EANELUUA TNG XU ULKAG
ovooiag, Kol EUKALPLOKEC AOLUWEELC 0 aoBevelg e EANAELUUO TNG KUTTAPLKAG AVOOoLaG. AUTEG
oL 80 gupeleg Katnyopileg acBevelwy, QVTLOTOLXOUV O€ EAATTWHATA 0TOUG SUO BaoLkoug
TUTIOUG QVTLYOVO-TIOPOUCLOOTIKWY KUTTAPWYV, Ta B-Aepdokutrapa kat ta T-Aepudokutrapa.
Awatapaxég ota B kUttapa o6nyouv o avwHaAleg oTn XUMLKA avooia, evw SlatapoayEg otnv
oVANTUéN Twv T-KUTTAPWYV TPOKAAOUV TIPOBANUATA OTNV KUTTAPLKA avooia (29).

OL mpwTtomaBeic VOCOOVETIAPKELEG TIOU CUVOEOVTOL E TOV HEYAAUTEPO Kivduvo
avamntuéng Aepdwpatog nepthappfdavouv to cuvépopo atatiag tnAayyelektaciog os Eva
1ooooto 10%, 1o cuvdpopo Wiskott-Aldrich 7,6% kot Tnv Kowvr TOWKIAN avocoavemdpKeLa
1,4-7% (30). O attieg ov oxetiovtal pe tnv av§nuévn npodlabeon Twv
0VOOOKATECTOAUEVWY acBevwyv yla TNV epdavion AepdoinepnAactikwy nabrnoewv Sev eival
OKOUN TIANPWE KaTtavonTtég. H eAaTtwuaTik avoocoppuBuion mou akoAouBet tnv B-kat T-
KUTTOPLKI) EVEPYOTIOLNGN, N XPOVLA AVTLYOVLKA SLEYEPGN TIOU QITOPPEEL ATTO TNV OVETIAPKI)
e€dAeldn Twv avilyovwy, KaBwE KaL N avemMapKAG 0VOCOAOYLKN ETILTAPNON TWV KAPKLVLKWVY
KUTTapwV evdéxetal va mailouv Kamolo poAo (31-33). To LOTOAOYLIKO EUPOC TWV MPWTOTAOWV

OlVOOOOVETIAPKELWY TIOKIAAEL ATTO TNV AVTIOPACTIKN KoL TNV ATUTIN APk uTtepmAacio HéExpL
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TO KOKONOeC Aépudwpa (34). Ta Aspdwpata mov avantuooovtal os £6a¢og
0VOOOOVETIAPKELAG SELXVOUV pLa TtpoTipnon yla T e€wAepudadevikeg e0Tieg OMWG lval To
KNZ Kol 0 yaoTpeVTEPIKOG CWANVOG, EVW CUXVA EUMAEKETOL KaL O LOG EBV. MLa yeppavikn
HEAETN Tou avéAuoe 19 madid odnynBnke oto cuumépacpa otL elvat Suvatn n Bepaneia
QUTWV TWV AoBEVWV HE TN oUPPBATIKN XNUELOBeparmeia Kal Ba MPEMEL va eTXELPEiTaL. ATO TN
OUYKEKPLUEVN HEAETN Pavnke twg §€ka amd Toug 19 aoBeveig unmnkav o pakpoxpovia Uheaon

NG vOoou aAAA n TofkotnTa amnod ta ¢pappoka nTav auénuévn (6).

b. AepdoUTEPTAACTIKEC SLATAPAYEC KOTOTILV LETOUOOXEVUONC

Ot AepdoimepmAacTikég SlatapaxEC Katomv petapooyxeuon (Post-transplant
lymphoproliferative disorders PT-LPD), eivat pia véa opdada aoBevelwyv mou €xouv auénbel
TOV TEAEUTALO KALPO AOYW TNG TPoOSoU NG LATPLKIC OTOV TOUEN TWV LETAUOOXEVCEWY KOl
TNV TAUTOXPOVN AVATITUEN TwV OLAITEPA LOXUPWV AVOGOKATACTAATIKWY GAPUAKWY YLO TNV
npoduAaln kal tn Beparmneia Twv enelcodiwv andppuPng pooxevpartog (35). O EBV miotevetal
OTL €lval 0 KUPLOG OLTLOAOYLKOC TTOpAyoVTaC oTNV TtaBoyEéveon TwV AELPWUATWY QUTWY,
KaBwg pmopel va avixveuBel péoa ota KUTTApa Tou Asppwpatog oto 90% twv acbevwv pe
PT-LPD (36). H cuxvotnta tou PT-LPD umoAoyiletal va eival 0,5 £ 1% petd and petapdoxevon
vedpou, 1,5 £ 3% petd anod petapooxevon Amatog, 1,5 + 3% Petd tn peTapooxevon KapdLag
ka5 £ 10% peTd oo petapooxeuon nvevpova. Ta atdid, ot €édnpol rou eivat EBV-
opoapvnTIKoL Kal oL eVAALKEG Bewpeital OTL £xouv Eva akopa uPnAotepo kivéuvo va
avarmntuéouv PT-LPD niepimou 25%. To 10% twv PT-LPD epudaviletal wg MAACUATOKUTTOPLKA
unepmAaoia, 25% wg moAupopdn Aepdpoinepmracia, 50% wg Sidxuto Aépudwpa and peyaia
kOTTapa, kat 15% wg moAAamAouv puéAwpa. EEwAepudadevikn cuppeTOX Mapatnpeital o

€va 70% twv neputtwoswy (37).
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c. HIV kat non-Hodgkin Aéudwua

Y€ OX£0N HE TOUG EVAALKEC, UTIAPXOUV Alya SNLOCLEVEVO OTOLXELD OXETIKA LE TOV
Kivduvo tou kapkivou oe matdia pe HIV Aotpwén, emeldr t06co o Kapkivog 600 kat n HIV
Aotlpwén sivat Alyotepo ouyvr) og madld amo otL o€ evAALKEG. EmumAéov, o avtiBeon pe toug
€VAALKEG, N peyaAn mAsloPnoia twv madiwv pe HIV Aolpwén amoktouv Tov L0 TpLV oo T
YEvvnaon 1} 0ToUG TPWTOUG UNVEG TNG LwNG, TPLV eKTEBOUV o€ AANEG AVOOOAOYIKEC TIPOKANOELG
KOlL EVW TO AVOCOTIOLNTIKO cUOTNUA avantuoosTal (38).

Mta peAétn amo tig HMA og 42 mawdia €6ei€e OTL, HeTd amo ) dtdyvwon tou
ouvdpOUOU ETIKTNTNG AVOOOAOYLKAG avemtdpkelag (AIDS), Ta mawdid eixav avénuévo kivbuvo
va opouctacouv NHL kat o ouykekplpéva omopadikd Aéudwpa Burkitt, avoooBAaoTtiko
Aépdwpa, Kot mpwtonabég Aéudwpa tou eykedalou (39).

Mapd to yeyovog otL n Aoipwén ano HIV eival o Stadedopévn otnv unod tn Taxapa
AdpLKr), UTIAPXOUV LOVO TPELG ETULONMLOAOYIKEG LEAETEC Ao TNV AdpLKN, Kia Ao TV
Ouykavta (40) pa and to MaAdout (41) kat pLo amod TEcoEPA OYKOAOYLKA VOGOKOUELD TNG
Notiou AdpLkr¢ (38) ou peAetouv To HéEyeBOG Tou emTAEoV KIVEUVOU YLl KAPKLVOYEVEDH
nadlwy pe HIV Adolpwén, oe ocuykplon pe un npooPBePAnuéva matdld. Ta anoteAéopata ano
HLOL UKPH MEAETN aloBEVWV-HapTUPWV TOU TadLkou Kapkivou otnv Ouykavta £56eL€av OTL n
Aotlpwén amd tov 16 HIV auéavel tov kivbuvo tng AdpLlkavikng evonuikng popdng tou
Aepdwpatoc Burkitt. Zto MaAdout o HIV cuvdéetal pe ta non Burkitt NHL. Ta anoteAéopata
yla tnv adplkavikny evonuikn popdn tou Aspdpwpartog Burkitt ntav Sipopoupeva. Itn PeAETn
miou adopoloe Ta 4 oykoAoylkd voookopeia Tng Notiou Adpikng, o 16¢ HIV mapouaotalet
OETIKNA KOL OTATIOTLKA ONUOVTLIKI) CUCXETLON UE TOV KivBuvo avantuénc omopadikou
Aepdwpatoc Burkitt kat capkwpatog Kaposi evw n evénuikn popdr touv Aepdwpoatog Burkitt

Sev mapatnpeitat otn Notwa Adpikn (38).
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d. Autodavooec maBnoesic kot NHL

APKETEC pHeNETEC 0€ eVAIKEC SelvouV Lol BETIK CUOXETION HETAEL TNG AUTOAVOGCLOC
KOl TWV OLLATOAOYIKWY KakonBelwv. H umdBeon tng avtlyovikng SLEYEPONG MPOTELVEL OTL
KOTOLOTAOELG TTOU SLEYELPOUV TO OVOOOTIOLNTIKO CUOTNUA UTTOPEL va 06nyrioouv o€ auénuévo
Kivbuvo kakonBelag. Mia mpotelvopevn untoBeon avadEpel OtL n xpovia Sléyepan mou
TIPOKAAELTAL OO TOL EVEPYOTIOLNUEVA KUTTOPA TOU OlVOCOTIOLNTIKOU cuoTatog Ba odnynoet
ToxEwG MoAAamAaclalopeva KUTTAPA O TUXALEG LETAAAAEELG KATIOLEG ATTO TLG OTIOLECG UTITOpPEL
va odnynoouv otn dnuloupyia evog veomlaopatikol kKAwvou (42). Npdyuatt, to TeEAevTaia
Xxpovia dnuoactevovtal oTolXela 0 EVAALIKEC TTOU ATTOKOAUTITOUV OTL OE OPLOEVEG LUTOAVOOEG
nabnoelg, Onwce eival n peupatosldng apbpitida, To cuvdpopo Sjogren, 0 GUOTNUATLKOC
€pUONUATWSENG AUKOG KoL N KOWALOKAKN UTIAPXEL auEnuEvog Kivduvog avamtuéng NHL (43-46).

A6 TNV AAAN OpLOUEVA AVOCOKOTOOTAATIKA GAPHUAKA TTOU XPNOLLOTIOLOUVTOL OTN
Bepamneia autodvoowv mabnoswv onwg n aladelomnpivn, n LEBOTPEEATN KOl OL AVTAYWVLOTEG
TOU TapAyovTa VEKpWonG Twv oykwv (TNF-a antagonists) omwg eival to etacernept, infliximab
kal To adalimumab, éxouv evoxomownBei yla dnuiovpyia Aepdwpdtwyv o evAAKeg (47, 48).
KAWLkEG peAéTeg (49) kaL n emakoAouOn eumelpia anod tnv kukAodopia twv dapudkwv (50,
51) deiyvel OTL oL TPELG auTol TEAEUTALOL TTAPAYOVTEC UIMOPEL va oXeTiloVTaL LE PETPLA
auvénuévo kivbuvo yla avamtuén Aepdwpatog. Qotoco, Ta euprnpata autd dev eival kKaBoAka
(52, 53) kat pe Sedopévo ot avefaptnta amno tn Bepaneia ol aobeveic pe peupatoeldn
apBpitida €xouv nepimou SMAAcLo Kivouvo AepdwHATOC Ao TO YEVIKO MANBUoUO (akopa
TIEPLOCOTEPO OE ATOMA UE olaitepa evepyo pevpatosldn apBpitda) (54, 55), ta dedopéva
OUTA TIPETIEL VAL EPUNVEVOVTOL UE TTPOCOXH).

To 2008, n apepkavikn Yrninpeoia Tpodipwy kat Qapudkwyv (FDA) Snuocievoe ya
npwtn $dopa Lo avakoivweon mou adopovos o 30 TEPUTTWOELC KAPKIVOU O€ TadLa Kot

VEOUC eVNALKEC HEXPL TNV NALKLO TwV 22 €TwV, 0Tn SLapKela SekAeTOUC mapakololBnaong, ot

27



ormoiol eiyav umtoBAnBel o Bepamneia pe avaoctoAsic tou TNF mtpv amnd tnv nAkkia twv 18 etwv
(56). To 2009, mpooteBnkav AAeg 18 meputtwoelg aveBAlovTag GUVOALKA TLG MEPUTTWOELG TOU
Kapkivou og maidid kat eprifouc otig 48 (57, 58). O FDA katéAnée 0TO CUUMEPATHA OTL
UTIAPXEL AUENUEVOC KivOUVOG AEUPWUATOG Kot GAAWV HLopdwV Kapkivou Ttou oxetilovtal e
TN Xprion auvtwv Twv dappdkwyv o matdld kat eprifouc. O cUVOALKOS aplOUOG Twy 48
KakonBelwv mou cuvéPRnoav os maldLa Kat eprBoug mou ektEBnKav o avacTtoAeig tou TNF
adopouaoav To NATooNANVIKO T-kuttaplkd Aéudwpa (HSTCL, N = 10), NHL (n = 7), Aépdwpa
Hodgkin’s (n = 6), Aeuxatuia (n = 6), kakonBe¢ peAdvwpa (n = 3), kapkivog tou Bupeoeldoug (n
= 3), veupoPBAactwpa (n = 1), kapkivog Tou maxéog evtépou (n = 1), BaCIKOKUTTAPLIKO
Kapkivwpa (n = 1), 0ykog and umoAsippata tou AekiBikou ackou (n =1 ), Aéppwpa kat osia
puehoyevn Aevxaupia (n = 1), puehoduomAaoia (n = 1), nmatikny kakonBeta (n = 1),
Aslopuvooadpkwpa (n = 1), kapkivog Tng oupoddxou kKUoTNG (n = 1), vedpoPAdotwua (n = 1),
KapKivwpa vedppwv (n = 1), LETAOTATIKO NMATOKUTTAPLKO Kapkivo (n = 1) kot kakonon
paotokuttapwon (n = 1).

Metd amnd katdAAnAn afloAdynaon tou Kvduvou Kot afloAdynon Twv avayKwyv Tou
aoBevoug, n Bepaneia pe avaotoAeic tou TNF dev mpenel va TepUATIOTEL Tpowpa A va
Slakomel. H oxéon od€Aoug / KivdUvou Sev €xel aAAGEEL AKOUA KAl UTIO TO TTPLoUA TNG
omnaviag epdaviong kakonbewwy, Wlaitepa twv Aepdwpdtwyv. Ot acbeveig kat oL yoveig
TIPETIEL VA EVNLEPWVOVTAL TIPOCEKTLKA yLa TOUC TitBavoU ¢ KivdUvous. Katd tn Sldpkela Kot
HETA tn Bepameia pe avaotoleic tou TNF, oL aoBeveic mpénel va mapakoAouBouvtal yla
ONUEL KOl CUMMTWULOTO AEUXALULOC 1 CUUTIAY WV OYKWV. Eval TUTTOTOLNUEVO LOKPOTIPOBETIO
POYpaAUL TIapaKoAoUOnonG ivat amapaitnto yla 6Aouc toug acBeveic mou ektiBevtal o

ovaotoAeic tou TNF (58).
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Il. loyeveic Napdyovteg

a. EBV

MepLocotepo amod 1o 90% Twv eVNAIKWVY o€ OAO TOV KOORO £XOUV LOAUVOEL oo Tov Lo
Epstein Barr (EBV) (59). O EBV poAUvel katd mpotipunon ta B-Aepdokutrapa péoa ano t
ouvdeon TG KUpLag Likn¢ YAukompwteivng gp350 tou pakéAou pe tov CD21 unodoxéa otnv
empavela twv B-kuttdpwv (60), 6mou kat eykablotd pa dtd Blou eppévouoa Aotpwén. Tig
OVOTITUCOOUEVEC XWPEC, N TIPWTOYEVAC Aotpwén amnd EBV eudaviletal cuvnBwg Katd Tn
SLAPKELN TWV MPWTWV ETWV TNG {WNE KAl E(VAL CUXVA ACUUMTWHATLKA. ATtO TNV GAAN, OTLG
OVOTTTUYHEVEG XWPEC N TPWTOYEVAG Aolpwén ocuxva kabuotepel péxpl tnv epnPeia n tnv apxn
NG evNAKIWOoNG, KAl EKOSNAWVETAL, O TTOANEG TIEPUTTWOELG, LE TA KALVIKA XOPAKTNPLOTIKA TNG
Aolpwdoug povomupnvwong (61).

MapoTL N mapapovh Tou LoU LETA TNV apXLkn Aolpwén pe EBV odnyel cuvnbwg oe pa
OOUUMTWHATIKA Katdotaon dopeiag, and tnv aAAn o EBV umnopel eniong va mpowOnoeL tnv
avamntuén B-Aepdwpdtwv. Ta oxeti{dopeva pe tov EBV B-kuttapika Aepdwparta
nepthappavouy 1o Aéudwpa Burkitt, to Hodgkin’s Aépudwpa, to dtayuto B- Aépdwpa ano
HEYAAQ KOTTAPA TWV NALKLWUEVWY KOL TA LETA-UETAHLOOXEVTIKA Aspdpwpata (62).

Ao peNETEG TTOU EXOUV Yivel otnv Apyevtvi To 89% twv acBevwyv £xouv mpooBAnBel
oo tov EBV péxpt tnv nAkia twv 3 etwv (63). Ocov adopd os 40 madlatplkoug a.obeveis pe
B-NHL mou peAetnOnkav otn Stdpkela 18 eTwv otnv ApyevTivr) TPOKUTITEL OTL N €Kdpacn Tou
EBV eival oTtaTIOTIKWG oNUAVTIKN o€ a.oBeveic < 10 €Twv. ITNV MPAYUOTIKOTNTA, MO
ONUAVTLKA CUOXETION METAEL TNG Aolpwéng amo EBV kat pikpn¢ nAkiag, mapatnpnonke, Ue Tig
EBV + nmeputtwoelg matdiwv pe B-NHL va €xouv péon nAwkio Stdyvwong ta 5 €T, EVovTL Twy
10 eTwv mou mapatnpeital os meputwoelg EBV- aoBevwv. Auti n mapatrpnon, emBepatwvel

OTL 0 EBV pmopel va gival £€vag onuavtikog CUUMAPAYoVTaG TNG SnUoupylag B-kuttaplkwy
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AeppwpATWY o TALSLA UKPOTEPNG NAKING, WC HLa OYLUN ETUTAOKNA TNE MPWTOYEVOUC
Aolpwéng amo EBV.

Juvnbwg, avayvwpilovtal tpelg SladopeTikég embnuioloyikad popdEg tou Burkitt
Aepdwpartog pe Sladopetiky cuoxEtion pe tov EBV. Mpwtov, n "evénuikn" popodr mou
Bp€Onke o meploxEg tng lonuepvig Adpikng kat tng Namova N€ag Mouwvéag, 6mou n
elovooia ivat evénuLkn, KoL otnv onoia to yovidiwua tou EBV aveuplokeTal o€ E€va TOCOOTO
100% twv Aepupwpdtwy autwv. AslTepov, pia popdr mou epdaviletal o eVAALKEG TTOU
opiletat wg "Burkitt Aéudwpa mou oxetiletal pe to AIDS (2UvSpopo Emiktntng AvoooAoyLKAG
Avendpkelag)" mou amodeixbnke va ivat ToAU cuxvo HETAEY TwV OPOBETIKWY ATOUWV Kal
ouxva epdavileTal wg £va anod Ta MPWTa cUUNTwATa Tou AIDS, pe pwa cuoyxetion 30-40% pe
Tov EBV. TéAog, n "onmopadikn" popdn, mou sudaviletal kupiwg ota matdld, pe SLopopeTika
TLOOOOTA CUCXETLONG e Tov EBV, avaloya e tn yewypadLkr EPLOXN. TG SUTIKEG XWPEC
napatnpeital éva moocooto 15-20% tng ékdppacng Tou yovidiwpatog tou EBV oto evénuiko
Burkitt Aépdwpa (64). Elvat evéladEpov to elpnua otL otn Bpallhia, n SLAKUUAVOELS TNG
ouoxEtong tou EBV pe 1o omopadikd Burkitt Aépdwpa kupaivovtat anod 29% oto NOTo €wg
76% oto Boppad (65). To yeyovog auto untodnAwvel LAAAoV SLadopeTIKA EMLONULOAOYLIKA
XOPAKTNPLOTIKA o€ OAN TN BpallAia, mou cuvemnadyetal éva Slakpltd poAo tou EBV otnv
naBoyéveon tou Aepdwpatog Burkitt (66).

OL avBpwrvol oykoyovol Lot epdavitouv SLadopeTikolg, AUECOUG 1) EUUECOUS
HNXOWVLOMOUG KUTTAPLKOU UETACXNUATLOMOU. ITNV OyKOYEVEDN TtIou pecoAaBeital and tov
EBV, moAAa nelpapata Sixvouv OTL oL LIKEC TPWTEIVEC CUUPBAANOUV AUECO OTNV AVATTTUEN
ToU OyKou. Exel amodelyBel 6tL n mpwrteivn LMP1 Sieyeipel i avaotéAAeL Stadopa
ONUATOSOTIKA LLOVOTIATLO, E ATIOTEAECUA TN KUETATPOTIA» KAL TNV EMLPRIWON TWV KUTTAPWV
miou ekdpalouv tnv LMP1 kot 1o €81k twv B-kuttdpwv (67). EmumA€ov, €xel amodelyBel OtL n

LMP1 mpwrteivn £xel emidpaon oe StadopeTKA PEAN TNC OLKOYEVELOG TwV Bcl2 ta omola pe tn
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o£lpa Toug Stadpapatilouv KEVIPLKO pOAO oTn pUBULON TNG AMOMTWONG. H OLKOYEVELD TWV
Bcl2 amoteAsital amo mpo-amonTwTLKEG KoL AVTL-OMOTTWTLKEC TIPWTEIVEC (68). H LMP1 odnyst
0€ UTIEPEKPPACT TWV AVTL-OIMONMTWTIKWY Hoplwyv, Onwg To Bel2 (69) kat otnv avactoAn Twv
T(PO-QATIONMTWTIKWY TIAPAyOVIWY, OTwe N Bax (70). Exel mpotabel o1l aA\eg mpwTteiveg tou EBV
(Wbrattepa n EBNA1, kat ta kwdikomotnpéva-RNA tou EBV) evbéxetal va dtabBétouv emiong
OVTL-QTIOTITWTLKEG LBLOTNTEG Kot cUMPBAAOUY oTnV abénaon tng oykoyéveong. EmumAéoy, ot
npwteiveg tou EBV, EBNA3A kat EBNA3C aAAnAemidpouV e TNV TPO-QIMONMTWTLKH TPWTELVN
Bim kat avaotéAAouv tnv ékdpaon tng (71).

H evepyormoinon MpwTEIVWY TTOU CUUUETEXOUV 0T SLadkaoia TG amontwaong Unopet
va CUUPBAAEL OTO KALVIKA XOPOKTNPLOTIKA TwV EBV-BeTikwv Oykwv, Sedopévou OTL apKETEC in
vitro peAéteg amodelkviouyv TNV aAAnAenidpaon petal avilyovwy tou EBV kal Twv Bactkwv
QUTOTITWTIKWV MPWTeivwv. Katd cuvénela, pnopet va eivat evdladpépov va dtepeuvnBel auth n
OUOXETLON TIPOKELUEVOU VA SLEUKPLVLOTEL TTEpALTEPW 0 pOAOC Tou EBV otnv maboyéveon twv
B-NHL. EKTOG autoU, oL QIMONMTWTIKEG TPWTELVES Kal 0 EBV €xouv cuoxeTLoTeL Ye TNV €kBaon

Twv a.oBevwv pe B kal T-kuttapiko NHL (72-77).

b. HCV

0 166 N nratitidag C (HCV) eivat évag RNA 10¢ Tou avAKEL 0TNV OLKOYEVELD TWV
dAaBoiwv kat euBUveTaL yla TNV TPOKANoN nratitidag, KipPwWong Tou NMATOG Kot
NMATOKUTTAPLKOU Kapkivou (78). Qaivetal mwg o HCV pmopel va poAuvel aAAd Kot va
avanapaxBel péoa ota nratokUTTApa, AAAA Kal o€ KUTTAPA TOU 0lVOCOTIOLNTIKOU
OoUOTNUATOG OTWG ival ta B Aepdokutrapa. H Aolpwén twv B-Aepdokuttdpwy anod tov HCV
€xeL avadepBel wg mBavn attia acBevelwv OMwGe elval n PKTH kpuoodatlpvatpio kabwg Kat
oL AepudoUTEPTTAOOTIKEG SLOTAPAXEC TWV B KUTTAPWYV ToU propet va e€eAtyBouv o NHL (79).

Elval evéladépov, OtL kamolol aoBeveic avantuooouv Aspdwpa xapunAou Baduou
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KakonBelag, mou anoteAeital ano B kUTTapa Ta omnola eival avooodalVOTUTILKA TAUTOoH A
Ue Ta B kUTTapa mou mapatnpouvtal otnv Kpuoodatlpvatpia (80). Ol mepLocOTEPEC ATO TIG
e€wnnatikég ekdnAwoelg tng HCV Aolpwéng oxetilovtal pe autodvooeg N Aepdo-
OTEPMAAOTIKEG SLATAPAXEC KAL TILOTEVETAL OTL HECOABOUVTOL LECW TOU OlVOCOTIOLNTIKOU
ocuotiuatog. AcBeveig pe xpovia nratitida C napouaotalouv kukAodopouvta aVILoWUOTA Kot
EVATIOBECELG AVOCOCUUMAEYUATWY o€ §1adopoug LOTOUE EKTOG TOU NTIATOC YEYOVOG TTOU
umopet va e€nynoeL Tig eEwnmatikeég Statapayxeg kata tn diapketa tng HCV Aolpwéng (81). H
umoBeon autn emPeBalwWVETAL ATO TIG MOPATNPAOELS TNG avarapaywyns tou HCV oe
e€wnNMatikol¢ LOTOUG, OTIWE 0 LUEAOG TWV OOTWV, TO KEVTPLKO VEUPLKO oUOTNUA, OL
evbokplveic adéveg, ol AepdadEveg, o OTTANVAG, TA LOVOKUTTAPO, TA LOKPOod Ay Kal Ta
KUTTOPA TOU SEPUATOG.

Mta miBavr) cuoxétion petafy tng HCV Aolpwéng kat tou B-NHL avad£pBnke yia
npwtn ¢dopd to 1994 otnv Italia (82). Ta amoteAéopata autrnc tng LEAETNG €6e€av pia
ONMAVTIKA avénon otov emutoAacio tou HCV o€ pla opdda acBevwv pe NHL (34%) oe
oUyKpLoN ME TouG HApTUpPEG (1%). H cuoxetion petafy tng HCV Aolpwéng kat tou B-NHL €xel
emniong emonpavOel o€ TIOAAEG ETLONLOAOYIKEG LEAETEG, UE TOV EMUMOAACUO TNG HCV
Aoipwéng oe aoBeveig pe B-NHL va kupaivetal petadu 3,6% kat 37% (83, 84). EmutAgoy, n
xpovia Aolpwén pe HCV oxetiletal pe tnv HeEKTH Kpuoodalpvatuia tumou Il, n onola pnopet
va eEeAxBel oe Aépdwpa oe pepikolg acBeveic (85). Me Bdon ta dedouéva auta,
otolxeloBeteital n mapouvasia cuoxétiong tou NHL kat tng HCV Aolpwéng, n omoia daivetal va
ekdnAwvetal pe e€wAepdadevikr cuppeToxn (EL6IKA 0TOUC OlEAOYOVOUC AbEVEC KAl OTO
Amap), omAnvopeyalia, Asppokuttdpwan, mapoucia kpuoodalpvwy Kal xoAdotaon (86-88).
H Beparmneia twv NHL mou cuvééovtal pe tov HCV gival mapopola pe eKEivn TwV oUUPBATIKWV

Aepdwpatwy (89).
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c. HBV

O 16¢ tng nratitidag B (HBV) elvat éva nmatotpomnog Kat Aepdotpormnog Log. 2
avtiBeon pe to poAo tnG HBV Aolpwéng oTov NIATOKUTTOPLKO KOpKivo, Ta SeSopéva yla tnv
attiakn cuoxetion ¢ HBV Aoipwéng kat tn¢ avamtuén twv NHL otoug eviAikeg eivatl Alya.
ApPKETEC pHeAETEC aoBevwv-papTUpwy €xouv Seifel uPnAOTEPN cuxvoTnTa TNG Xpoviag HBV
Aolpwéng oe aoBeveic pe NHL amo o, tL oe acbeveic o dladopeg opadeg eAéyxou (LoTOPLKOUG
HAPTUPEC, aLLoSOTEG, KOl VOOOKOUELOKOUG HAPTUPEG) (90) KaBw Kal pia peta-availuon 12
pueAetwy (90). Mia mpoomtikr) LeAETn amo Tig HIMA, n onola epleAapPfave nepimouv 210.000
atopa, pe mapakoAolBnon €wg Kal 7 £tn, €86eL€e OTL N xpovia Aolpwén amo HBV oxetildtav pe
TputAdolo kivbuvo avamtuéng NHL (91). MapdAAnAa, os pia mAnBuopLakr LEAETN TTOU PEAETA
TN HaKpoXPOVLa BvNoLUOTNTA O ALUOSOTEG OPOBETIKOUG yLo TO OVTLYOVO ETMLPAVELAG TNG
nnatitidag B og AyyAia kat OQuaAia ¢pavnke otL o kivéuvog yia NHL au€avetal Petd tnv mpwtn
Sekaetia mapakoAouBNonG av Kot oL aoBeveig pe Tavtdxpovn Aoipwén pe HIV i kat nratitida
C dev e€alpednkav (92).

Mua ripoorttikiy peAétn amod tn Notia Kopéa (93) n onoia mepleAappfave
TepLocoTeEpPOUC armo 600.000 avBpwroug yla meplocdtepa amnod 14 xpovia, €56eLée 6tLn HBV
Aolpwén auvéavel Tov kivbuvo yla NHL, Wblaitepa yia dtdxuto B-Aéudwpa ano peyaia
kOTTOpa, urmtodnAwvovtag OtL N xpovia Aoipwén amnd HBV npodyel tn yévvnon Aepdwpdtwy.
Mapd To YEYOVOG OTL N LEAETN ELXE KATIOLOUC TEPLOPLOOUC, OTWG N amoucia SeSopévwy
OXETIKA e TNV HCV kat HIV Aolpwén, EAewdn mAnpodopLwy CXETLKA LE TOV LIKO
oA amAaolacopo 1 Tn cofapoTnTa TN NMATIKAG VOOOU, EVTOUTOLC Mopoudiooes aglomiota
otolela yla éva onuavtikd polo tng HBV Aoipwénc otn dnuioupyia Aspdwpdatwy. Av n
ouoyetion HBV kat NHL anodewxBel attiakn, 6a pmopoloe evOEXOUEVA N TIOYKOOHULWG
au&avopevn KaBoAlkn epappoyr tou epBoAlacpol kata tou HBV kal n av€avopevn xprnon

TWV aVTL-LiKWV dapuakwy yla t Bepamneia T xpoviag HBV Aolpwéng va ixe wg amotéAeoua
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™ pelwon tne enintwong tou NHL. MapoAa autd ol cuyypadeis (93) oxoAlacav OTL
TIAPOTNPOULEVN CUOXETLON €lval LKPN o€ PEyeBog, kal otL n HBV Aolpwén Ba avtiotolyovoe
HOVo o€ Aiyeg meputtwoelg NHL, EmMopéVwE oL TPOOTIABELEG AUTEG AVAUEVETAL VOL EXOUV
TIEPLOPLOUEVN EMidpacn otnv enintwon tou NHL.

MoAAQ amo Ta yovidia mou eUMAEKOVTAL OTN YEVVNON TWV B-KUTTAPIKWV AP WHATWY
puBuilovtal amnod onuata Tou UTtoSoXEQ TOU QVTLYOVOU Tou B-kuttdpou. Emopévwg ot
Aowuwdelg mapayovteg Ba pmopovoav va dtadpapaticovv Eva poAo enmdayoviag AUeECO TNV
TIOAUKAWVLKA B-KUTTAPLKA UTIEP-EVEPYOTIOLNGN ] TPOKAAWVTOG EVA XPOVLO AVILYOVIKO
ep€blopa (94).

JUVOTITIKA Ol WG TWPO HUEAETEC BEV €XOUV KATAPEPEL VA TEKUNPLWOOUV HLAL OLTLOK
oX€0n avapeoa otn xpovia Aoipwén amnd tov HBV kat tov kivéuvo avamntuéng NHL otoug
EVAALKEG VW SEV UTIAPXOUV QVTIOTOLXEG LEAETEG 0 TtaLSLA. H pHovn WG Twpa TEKUNPLWHEVN
KALVIKN Ttopatpnon tng avénuévng enintwong tng HBV Aolpwéng oe acBeveic pe NHL,
OUVLOTA TNV EYPryopon Twv 0yKOAGYwV w¢ Tpog TNV opBn eKTiNGCN TOU LikoU
TOAAAMAQOLACOU KAl TNG AELTOUPYLKAG KATAOTOONG TOU ATIATOC TIPLV TNV AVILKOPKLVLKA
XNUELoBeparmeia KoL tnv KAtdAANAN xprion tng mPodUAAKTIKNAG AVTILPETPOIKNAG Beparmneiag katd
N SLapKeLa Kal PETA TN XNUELoBeparmeia yla tnv mpoAnyn enavevepyormnoinong tou HBV n
oroia Ba propouvoe va odnyrnoetL 0To BAvATO Ao NMATIKH VOOO KO KoL LETA AT EMITUXN

Bepameia tou NHL (95).

d. KSHV/HHVS8
O avBpwrvog epnintoiog 8 (HHV-8), yvwotdg emiong wg o oxeTl{OUEVOC LIE TO
oapkwua Kaposi (KS) epnintoiog, eivat éva avBpwrivog Log ou avakaAudOnke yla mpwtn
dopa o LoTtoug ano KS og evAikou¢ acBeveic pe cUVOPOUO EMIKTNTNG OVOCOOVETIAPKELOG

AIDS) (96). O HHV-8 £xeL aveupebel kal og aoBeveig pe AIDS, alAa xwpig KS (97), og >95% tou
( X p CH Xwpig
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KAalooLkoU KS, Tou evénuikoL KS kot Tou oXeTl{OPEVOU HE TN PeTapooxevon KS og HIV
opoapvNTIKA atopa (98, 99), otnv moAueotiakn vooo tou Castleman (100) kot oto
npwtonabég Aéudpwpa twv kothotntwy (101). To mpwtonabég Aéudwpa Twv KOWOTHTWY
elval pa omavia popdr NHL Aepdwpatog mou epdaviletal mpwrtiotwg oe acBeveig pe AIDS
Kall xapaKTnpiletal amno tnv napouacia kakornBoug cUAAOYNG O€ Uia 1} TEPLOCOTEPEG
KOWAOTNTEC TOU CWHATOC QITOUGLaL KATIOLOG PWTONaboUg veormAaoUaTIKAG eotiag (102, 103).
OAa ta ouvdedueva pe tov HHV-8 mpwtomnadn Asppwpata Twv KOWOTATWV €XOUV
nopdoloyia mAelopopdwy 1} 0voooBAACTIKWY KUTTAPWYV 0TOUG EVAALKEG. TN BLBAloypadia
avadEpetal n mepintwon evog kopltolou pe AIDS mou mapouciaoe kakondn cuAloyn
oXeTWlOpevN pe tov HHV-8 to omoio opwe StEdpepe amo ta KAAOOLKA Kakonon Asppwpata
TWV KOWAOTATWYV 0TOUG EVAALKEG KUPLwC popdoAoyLkd KabBwg amoteAouvtay amno pkpa
kUTTapa xwpic evtopn (104). TEAog, o adpkavikog / evonuikog tumocg KS, epdaviletal kupiwg
oToV aLSLATPLIKO MANBUCUO otnV ALK, LE TA TIEPLOCOTEPA TIALSLA VAL AVOTTTUOCOUV KALVLKA

VOO0 w¢ ouvemela tng HIV Aoipwéng (105, 106).

lll. lovilouoca aktivoBoAia

H aktwvoBolia eival pla popdn evépyelag nmou petadidetal péow tou aépa. Yapxouv
mtoAAot TUToL aktivoBoAiag mou cuvavidpe otnv kabnuepvr pog {wr). Oplopévol Tumol
aktwvoPoAiag €xouv TNV avotnta va SlelodUouv ota UALKA KoL va TTpoKaAouv pia Stadikaoia
TIOU OVOUAZETAL LOVIOMOC. YTIAPXEL EVaG aplOpog SladopeTikwy TUNWV Lovilouoag
aktwvoPoAiag, cupneplAapuBavopévwy TWV AKTWVWY X, OKTVWV YAuua, BRta n dAda kal
aktwvoBolia vetpoviwy, kaBepia pe dtadopetikn tkavotnta yia Stelcduon Kal mpoOKANon
LOVIOHOU ota UALKA (107).

Yrapyouv Baoika SU0 TPOTOL e TOUG OTIOLOUC OL AvOpwWTIoL UImopoUuV va ekteBolv og

oKTIVOPBOALa: EEWTEPLKA ATIO HLAL TINYH TIOU EKTIEUTIEL AKTLVOBOALA I ECWTEPLKA ATIO
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paSlevepyo UALKO Tou €xeL elo€NBeL oTo owpa. Ooov adopd otnv e€wtepikr £€kBeon, n €vtaon
¢ aktwoPoAlag e€aocBevel pe TNV andotaon ano Ty mnyn tTng aktvoBoAiag. To GUVOALKO
000 TNG e€wTePLKAG €kBeang Ba e€aptnOel emiong amod To XpOVO KATA TOV OO0 TO ATOUO
TIAPAEVEL KOVTA otV Ttnyn (107).

Koouwkn aktivofoAia and tov NALo Kot oo to SLAoTNUA CUVEXWG SLATIEPVA TN YALVN
atpoodatpa. H idta n yn anoteAeital and opukTd ou ePLEXOUV GUOLKA padlevepyd
otolxela, 6w To oupavio Kat to Boplo. To adpaveg padlevepyo agplo, To padovio, Tou
SnuoupynBnke amod oupavio katl B0pLo oto £dadocg, dinbeital Stapéoou tou edadoug, Kat
CUUTTUKVWVETOL OTOV E0WTEPLKO AEPA TWV KTIplwv. MIKpEG TOCOTNTEC amd GAAa pUOLKA
padlevepyd UALKA €lval TapoUoes o€ Tpodr KoL VEPO, Kal £T0L CUUBAANOUV OTNV ECWTEPLKNA
€kBeon (107).

Ektoc amnd tn 66on aktvoBoAiag mou AapBavetal anod GUGCIKEC TTNYEG, L0l OELPA aTTO
avBpwmiveg SpaotnpldTNTEC eVioXVOUV TNV €KOBEDN, TL.X., ITNOELG O LEYAAO UPOUETPO,
LATPLKEG KOL OSOVTLATPLKEG XPrOELG TNG AKTIVOPBOALAG, N Ttapaywyr) TN MUPNVIKNAG EVEPYELAG
KaBwg Kot AAAEC BLOUNXOVLIKEG XPHOELG TNG AKTLVOPBOALOG 1) TwV pASLEVEPYWV UALKWV.

H aktivoBoAia €xeL emMapKn EVEPYELA VLA VOL ATIOUAKPUVEL TA NAEKTPOVLA ATTO ATOUA 1
Va OTIAOEL KATIOLA XNHLKOUG SE0OUC, He amoTtéAdeopa TV Bpavon tou DNA Kal To oXnUaTIopo
eAevBépwv pllwv. To cwpa mpoonabel va emokevdcel ta Bpavopata tou DNA, aAAd LEPLKEG
dopég n BAABN dev umopel va emiokevaoTel, lval TOAU cofapn 1 EKTETAUEVN YLA VO
ETILOKEVAOTEL OWOTA, KOL AUTO Umopel va odnynoeL o€ onUavVTIKA AdBn otnv endlopbwon
TIPOKOAWVTAC UETAAAAEELG TTOU 08NYOUV O€ KAPKIVO. € YEVIKEC YPOAUMEC, TO TIOCO KOlL N
Slapkela tn¢ €kBeong o aktwvoBolia emnpealel Tn cofapotnta f To €d0¢ tn¢ enidpaong
otnv vysla.

Ta padlevepyd LOOTOMO TTOU avayvwpeilovtal w¢ ONUOVTIKA LETA oo Eva LEYAAO

TIUPNVLKO atuxnua gival To Kaiolo kot to wdlo. Ocov adopd otnv ecwTEPLKA €kBeON,
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ONUAVTLKO pOAO Tl N KATATIOON KOl ELOTIVON LOOTOMWYV Tou Wwdiou (1) kat tou katoiou (Cs).
Kata Tic mpwTteg NUEPEC UETA Ao £va aTUXNUA OE Vol TTUPNVLKO EPYOCTACLO, N KUPLA
avnouxia eivat n €kBeon Twv Maldlwyv o€ PadLeVEPYO LWSLO LECW TNG ELOTIVONG KAl TNG
KATATIOoNG €MELST TO padlevepyo LwdLO CUCCWPEVETAL KATA POTiHnon oto Bupeoeldn.

MakponpoBeopa, n €kBeon o padlovoukAeSLa e Hakpo Xpovo nuiostag {wng Ba maiel

137 134

Kuplapxo polo. Autd ta padlovoukAeidia mephappavouv —~'Cs kat = Cs, e XpOVo nuioelag
{wnc ta 30 kat 2 €tn avtiotoya (107).

Yrnapyouv kivbuvol mou cuvéovtal pe tnv enibpaon tng €kBeong o€ aktvoBoAia
KOTA TN SLAPKELA TNG EYKUUOOUVNG KOl OXETI{OVTAL LE TO OTASLO TNG EYKUPOOUVNG KAl TNV
amoppodoupevn 66on (108). O kivbuvog aktivoBoAiag eival o oNUAVTIKOG KATA T SLapKELa
TNG OPYQAVOYEVEDNG KOL OTNV TIPWLLN EUPpPULKN epiodo. Meléteg oe Lwa €xouv emiBefalwoet
™V euPBpuikn evatobnoia wg mpog Tig Bavatndopes CUVEMELEC TNE aKTVOBOALAC KOTA TNV
euBpuikn mpoepduteuTIKA TTEPioS0. OL €yKUEG TTOU MELNTAV TNG ATOULKAG BOuBaG TG
Xipooipa kot Tou Naykaodkl, Le amotéAeopa va ekteBouv og aktivoBoAia katd tn Slapkela
¢ 8-15™ eBSouddag Tng KUNONG, Yévvnoav atdLd Tou TaPoUsLacay VONTLKY LoTépnon,
HikpokedaAia, EMANTTIKEG KPLOELG, KK OXOALKN enidoon, kat pAowwdn duomAacia (109,
110).

IXETIKA E TNV €KkBeON o€ padOVLO ATO TA KTLPLA, TAL EUPHATA ATTO LA OYYALKA Kol
pLo Savelikn peAétn dev mpoodEpouv kapia otAplen ya tnv dnodn OTL N CUYKEVTPpWON Tou
padoviou oxetiletal pe tn ocuxvotnta epudaviong tov NHL maudikng nAwiag (111, 112).

T€Aog, n cuoyEtion TNG £€kBeonc os Lovilouoa aktvoBoAia pe Tov Kivbuvo avamtuéng
Aepdwpatoc £xel amaoyXoAn ol TOAAOUG EPEUVNTEG. Z€ Yla avaokonnon tng BiBAloypadiag, o
Boice (113) katéAnée oto oupmépacpa otL n cuvdeon Petafl tnc Lovilovuoag akTtivoBoAlag Kot
tou NHL gival e€alpetikd acBevnc. H emoTnUOVLIK €MLTPOTT TwV HVwpévwy EBvwv yla Tig

ETUMTWOELC TNC ATOMLKAG 0KTIVOBOALaC avadEpeL OTL oL HeEAETEC TOU aidpopoucav oTnV
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gudpavion NHL votepa amno s€wteptkn €kBeon o€ Lovilovoa aktvoBolia £xouv amodEpel
OVTIKPOUOEVO OTTOTEAECHATA KOL EMOUEVWCE UTIAPXOUV AlYEC CUVOALKA eVOELEELC yLa TNV
unapén cuoxEtong (114). e mapopolo cupmnépacpa katéAnéav kat o Ron to 1998 (115)
gmonuaivovtag ot §ev umopouv va oTolxeloBetnBouv otolyela cUVSEoNG HETAED TNG
aktwoBoAiag kat tou NHL. NapdAAnAa, ot Melbye kat TpiydmouAog (116) SnAwoav otL Sev
UTIApXEL Kapia anddelén ot n ovilovoa aktivofolia pokalet NHL . Qotdoo, ol Hartge et al.
umooTtnpLEav OtL Ta otolxeia Seixvouv OtL n Lovilovoa aktivoBolia mBavov va mpokaAel
Aépdwpa (117) evw mapatipnoe otL ot uPnAég §6oelg Lovilouoag aktivoBoAiag dpaivetal va
oxetilovtal pe Tov Kivouvo Aepdpwpatog Omwe pavnke o€ HEAETEC AoBEVWY TTIOU
umoBAnBnkav oe aktivobepaneia (118). TEAog, o Hsu et al. 2013 avadépouv TV UTAPEN ULAG
000evoUg cuoxETlong avapeoa otnv Lovilouoa aktivoBoAia kat to NHL og avtpeg mou
enélnoav anod tnv €kpnén ¢ atoptkng Bopupacg otn Xipooipa kat to Naykaodkt, oxéon n
omola 0pwg dev emPeBatwdBnke oTig yuvaikeg (119).

H éMewdn plog otabepng cuoxETiong MeTaty Lovilouoag aktvoBoAiag kot
Aepdwpatog Unopet va onuaivel eite 0tL Sev UTIAPYXEL KATIOLA ALTLOAOYLKH OXEON TIOU VAl
OUVOEEL TIG SUO TTAPAUETPOUG ELTE OTL AUTH EMLOKLAZETAL OO TNV TIAPOUGCIA CUYXUTLKWVY
mapayoviwy [ peBodoloykwv odaAlpdtwy mou adopouv GTNV MOCOTLKOToNoN TNG £€KBeONG,

otn SldpKeLa TnG mapakoAolBOnong,  KAmolo cuvduaouo AUTWV TwWV Ttapayoviwy (120).

IV. RNoaxvooapkio
H mayvoapkia €xel avénBel oTLC PLOUNXAVLKEG XWPECS, KUPLWE WG ATIOTEAECUA TWV
TEPLBOANOVTLKWVY KOl KOWVWVIKWV OAAQYWV TTIOU CUVOEOVTAL PUE UELWUEVN OWHOTLKA
Spaotnplotnta Kot peyoAltepn Stabeopotnta tpodwv UPNANRG MEPLEKTIKOTNTOG OE AUmapd
KOl UENUEVNG EVEPYELOKNG TTUKVOTNTAC. H Ttaxuoapkio GUVSEETAL PE TNV ApoUGia oG

Xpoviag pAeypovwdouUG KATAOTACNC KOl AAAOLWHEVN AVOGOAOYLKAG OITOKPLONG TTIOU UIMOPEL val
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EMNPEAOCEL TN AetToupyia Twv B-kat T-KUTTAPWVY Kal EMOUEVWC Vo au€noeL Tov Kivouvo yia NHL
(121). Ztg HNA, nepimou to 30-40% twv evnAikwy (122) kat to 20-30% twv matdtwy (123)
€xouv deiktn palag cwpatog (BMI) = 30. Mapopola avénon oTtov EMUTOAACUO TNG
naxvoapkiag Exel mapatnpnBel oe APKETEG EVPWTAIKEG XWPEG, TNV AVaTOoALK) MeCOyYELO EVW
N maxvoapkio TapapUEVEL APKETA aouvhBLoTo davopevo otnv Adpikn, lamwvia kat tnv Kiva
(124).

Mta mpoorttiki HeAETN avadépel avénuévo kivbuvo NHL os acBeveic pe uPnAotepo
Seiktn naxvoapkiog (ponderal index) (125), aAAG pLo voookopelakn HEAETN otnv ITtalia e
Bpnke kapia cuoxEtion pe to AMZ (126). Av kal dev StamiotwOnke cuoxXETion PETAEL TG
maxvoapkiag kat tou Kivduvou yia NHL og pia peAétn 37.392 yuvaikwy otnv AioBa (127), wa
HEYAAN coundikr) voooKopelakn HEAETN 28.129 mayuoapkwy aoBevwy KatéAnée oto Ot ol
TaXUoaPKEC yuvaikes mapouoialav 40% peyalutepo kivduvo yia epdaviong NHL
Aepdwpatog oe cUYKPLON UE TNV EMUMTTWON TOU CUYKEKPLUEVOU KOPKIVOU OTO YEVLKO
TANBUOUO og avtiBeon e TOUG AVIPEG OTOUG omoiloug Sev mapatnpnOnke autr n oxéon (128).
Qot600, TNV PEYAAUTEPN TIPOOTITIKN UEAETN UEXPL ONUEPA UE TTAVW arto 900.000 evAALKEG
ot HMA (404.576 avdpeg kal 495.477 yuvaikeg), o uPnAog AMZ CUCXETIOTNKE E CNUAVTILKA
auvénuévo kivbuvo Bavdatou Aoyw NHL (129). TéAog pia petaavaAuon mou nepA\aupave
TANBuoO6 21.720 maxVoAPKWY ATOUWYV aTtd 16 cUVOALKA LEAETEC KATEANEE OTO CUUMEPACHA
OTL n Tteplooela cwpatikoL Bapoug oxetiletal pe avénuévo kivbuvo avamtuéng NHL kat
Kuplwg Sldxuto amnd peydia kuttapa (130).

H mapatnpoupevn avénon tou Kivduvou yia NHL ota mayuoapko ATopa Umopet va
oxeTiletal pe aA\ay£g ota KukAodpopouvta enineda Twv Autokuttapokivwyv SnAadn tng
adutovektivng, peliotivng kot Aemtivng. EKTOC amd To poAo TOUC TNV LVGOUALVO-avTioTaoN,
OLUTEG Ol KUTTOPOKIVEG TTOU TtapAyovTal 0TOo AmMwdn LoTd EUMAEKOVTOL TOOO OTNV avooia 000

KoL Tn PpAeypovn (131). ApKETEC AUTOAVOOEG Kal XpOVLIEC PAEYLOVWEELG KATAOTATELG £XOUV
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ouoyetlotel pe avénuévo kivbuvo NHL (132). H mayuoapkia oxetiletal pe xapunAa enineda
adutovektivng Kal pellotivng kat uPpnAd enineda Aemtivng (131).

J€ Lo OELPA HEAETWY OTOUG eVNALKEG £XEL Bpebel mwg Ta emineda TnG adutovektivng
oto aipa acBevwv pe NHL paivetat va ival upnAotepa o€ OXECN JE TO AVTLOTOLYA UYLWY
HaptUpwv (133-135), evw nmpocdpata SNUOCLEUTNKE Lo LEAETN amd Tnv EAAGda mou
adopouvoe maldla n onola emPefaiwve auta ta evprnuata (136). H olvdeon petaty tng
adutovektivng kat tou NHL tn¢ matdikn¢ nAkiag pmopel va avtavakAd EUUECEC EMOPAOCELS
NG ASUTOVEKTIVNG LECOW UETABOAWY TwV KUKAOPOPOUVTWV EMUMESWV TWV AAAWV KUTOKLVWYV,
oupnepAapBavopevng TNG mPOoG Ta TAVW aVENONG TG CUYKEVIPWONC TNE tvtepAeukivng 10
(IL-10) kat / 1} TNg pocg ta KATW pUBULONG TNC CUYKEVTPWONC TOU TTAPAYOVTA VEKPWONG TWV
oykwv-a (TNF-a), Vo mapdyovteg oL omoiol evoExetat va mailouv éva Keviplkd polo oto NHL
Twv evnAikwv (133). H adutovektivn Bewpeital OtL eivat €vag Loxupog avitpAeypovwdng
mapayovtag mou Ba purnopolos va HeTaBAaAeL Tnv ékdpaon tne IL-10 ota avBpwriva
nakpodaya (137), ota povokuttapa, kabwg kat ta Sevéputika kuttapa (138). Exel Bpebel mwg
Ol CUYKEVTPWOELG TNG adLmovekTivng oto mAdopa kat Tng IL-10 €xouv otevn Kal BTk
ouoxetlon avetdptnta ano to deiktn palag cwpatog (139). Opoiwg, n adutovektivn
ennpealel to cvotnua tou TNF-a. H IL-10 eivat évag auénTikog mapayovTag e avTL-
QUTOTITWTLKEG LBLOTNTECG 0 duaLloAoyikd B Aepdokuttapa (140, 141), kaBwg kot ota B-
KUTTOPLKA (142) aAAd kot ta T-kuttapka (143-145) NHL (146). TéAog, avénuéva enineda tng
IL-10 €xouv ouvbeBel pe kakn poyvwon tou NHL (147).

MePOUOTIKEG LEAETEG OTO €PYAOTNPLO AAAQ Kal 0 {WLKA LOVTEAQ SEixvouV OTL N
Aemtivn €xelL TpopAeypovwSELG LOLOTNTEC KAl TIPOAYEL TNV AVATITUEN OPLOUEVWV TUTIWV
KOPKIVIKWV KUTTApwWV (131). Emiong n Aemtivn Steyeipel Tov moANamAaclacpd GucLloAoyLKwyY
OLLLOTIOLNTIKWYV KUTTApwWV (148) Kabwg Kot Twv KUKAOGOPOUVTWY HOVOKUTTAPWY TIOU

TIaPAYyoUV TMPOPAEYLOVWSELG KUTOKIVEG, OTIWG O TIAPAYOVTOG VEKPWONG TWV OYKWV KAl N
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LvTEPAEUKIVN-6 (149). OL puBuLOTIKEG ETLOPACELG TNG AEMTIVNC 0TO BApog dtapecoAafoulvral
HEOW TNG SECUEVONG KOLL EVEPYOTIOLNONG TNG MOKPAC LooHop PN TOU UTIoSOXEQ TNG AETTLVNG
(LEPR-b) otov unmtoBaAapo (150). Etoy, ta upnAa enineda kukAodpopouoag Aemtivng mou
Bp€Onkav og mayVOoOPKA ATOUA UTTOSELKVUOUV OTL N TAXUCAPKia Umopel va oxetiletal pe
avtiotaon otn Aemrtivn (LEP). Ztoug avBpwroucg, Stadopol moAupopdLlopol mou cuvdEovtal Ue
dawvotuno naxvoapkiag (151, 152) €xouv tautomnolnBei ota yovidia LEP kat LEPR (150, 153-
155). To evbladépov mpokuTteL and PLEAETEG OL OTtoleG KATASEIKVUOUV OTL YEVETIKOL
moAupopdLopot ota LEP kat LEPR yovidia mou cuvdéovtal pe éva axUoapko ¢avoTumo
ouvdéovral kat pe avénuévo kivbuvo yla NHL (135, 156).

H mayvoapkia eivatl yvwotd otL dnuloupyel avtiotaon otnv LvoouAivn Kot
ovtloTtoOuLoTIKN uTteplvoouAwvatpia (157). H wwooulivn daivetal nw¢ StapecolaPel
OYKOYOVEC SpAOELG e(Ta AUETA LECW TNG MAPOUCLAG UTIOSOXEWV LVOOUALVNG OE TTPOKAPKLVIKA
KUTTOPA-0TOXOUG, E(TE EUPECA LEOW UETABOAWV OTO PLETAPBOALOUO TWV EVOOYEVWV OPLIOVWV
(157). Na mapadetypa, avénuéva enineda tvoouAivng odnyolv og avénon tng
BlodlabeoipuodTnTag Tou AUEnTikoL mapdyovta tnG WWoouAivng tumou 1 (IGF-1). Melpapatikég
HEAETEG €xouv beifel OTLTOOO N LVvoOUALvn 000 Kat o IGF-1 §pouv wg auvéntikol mapdyovteg
T(POAYOVTOG TOV TTOAAQTTAQGLACUO TWV KUTTAPWY Kal avacTtéAAovtag tnv anontwon (158-
160). O dtaBritng TuToU 2, o TapouacLAleL avtiotaon otnv WWoouAivn Kal auénuévn
TLOYKPEQTLKN EKKPLON LVOOUALVNG yLOL LEYAAEC TTEPLOSOUG TOGO TIPLV 00O KAl ETA TNV Evapén

NG vOooU, €XEL CUCYETLOTEL e auEnuévo kivbuvo avamtuéng NHL (161-164).
V. Bapog révvnong
Ye avtiBeon pe tn Asuyapio tg matdikng nAkiag, Sev eivat akopa cadEg av o

Kivbuvog Agpdwpatog TnG maldikng nAkiog oxetiletal pe to Bapog yévvnonc. Asdopévou otL

To Afpudwpa TN MOLSIKN S NALKLOC ELVAL TILO OTIAVLO, UTIAPXOUV ALYOTEPEC TIEPUTTWOELG TIPOG

41



HEAETN KoL N UVETTAKOAOULON EAAELYP N OTATLOTIKAC LOXUC ival Bavo va cuPAleL ota
OVTLPOTLIKA EVPNUATA TIOU £XOUV HEXPL OTLYUNG avadepBOel. Tpelg peAéteg avadépouv TV
Umapén CUOXETLONG TWV AEUPWHATWY E TO XapunAd Bapog yévvnong (165-167), av kal autn
e€adaviletal av avti yla Bapog yévvnong pehetnBel to Bapog og oxEon e TNV NALKia KUNONG
(165). AvtiBeta, AAAeG LeAETEC €xouV SLamoTWoEeL OTL To VP NAS BApog yévvnong aufdvel Tov
kivduvo yla NHL (14, 168). Qotdoo, n mAeloPndia Twv LEAETWV OV €xouv dnuocteuBel dev
€xouv katadépel va Bpouv kauia oxéon pe ta NHL (169-171). O Milne et al. (172)
Staxwploav 1o Aépudpwpa Burkitt amoé to NHL, kot mapoAa avtd 6 Bprikav Koo CUOXETLON UE
TO Bapocg yévvnong yla KaBe pia amo tig Vo katnyopieg Aepdwpatog. AUTO ATav miong To
gupnuo Tou Spector et al. [70], av kat aut N LEAETN e€€TAOE LOVO VEOYVA E TIOAU XaUNAO
Bapocg yévvnong. Qotdoo, o€ ULa IPOOTTIKA TANBuouLakr LEAETN oTn ZiyKamoupn
StamiotwBnke 6tL To LYPNAO BApog yévvnong RTav £vag mapayovtag Klvduvou yla epdavion
Aepdwpatoc Burkitt (173).

Ol peléteg auTég £xouv epAndOel og pla mpdodatn petaavaiuon, n onoia KatéAnée
OTO oUMTEPACHA OTL 6 daivetal va UTApXEL CUCKETLON UETAEL TOU BApoug yévvnong
(xapnAoU i uPnAov) kat Twv Baotkwv katnyoplwv Aspdpwpatog (174). Qotdco, 6mwg oL
ouyypadeic avayvwpilouv, n anAni cuykplon tou Bapog yévvnong pe HD, to NHL kat to
Aéudwpa Burkitt pmopet va kaAU el mBaveg eLOLKEG 1) TiLo cUVBOETEC cuoxeTioelg. Ta
Aepdwpata g matdikng nAkiag eivat pa eaLPETLIKA ETEPOYEVH G OpAdA VOO LATWV
ETOUEVWG TO BAPOC YEVNONG UITOPEL va amoteAel mapdyovta KvdUVou yLa KATOLEG LOVO
UTIOKATNYOPLEC TWV AEUPWHATWV KATL TO OToio Hnopel va amokaAudpBel povo pe empuépoug
OVAAUGH TNG CUCYKETLONG ME KABE pLa amo TIG EMPEPOUG KATNYOPLEC TWV AsUPWHATWY. AOYW
NG OTIOVLOTNTAG TWV AEUPWHATWY TNG TTALSIKAG NAIKLOG, ULa OTATIOTIKA auTtoduvaun
ovaAuon Twv SladopeTKWY UMOTUTIWV TwV NHL pmopel va amattiogL T CUYKEVTPWON

Sebopévwy amo MoAAEC SladopeTIkEC tNYEC, AapBavovtag umtodn Stadopoug mibavoug
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OUYXUTLKOUG TTAPAYOVTEG OTIWGE ELVAL TO KOLVWVLKOOLKOVOULKO eminedo (165, 167), n nAtkia
kunong (165, 171, 175), n nAwkia epdavionc tou Aepdwpoatog otnv matdikn nAkia (173) aAAa
Kal oL SLapopEC TWV TAEVOULKWY CUOTNUATWY TTOU XpnoLlonofnkay yla tnv taflvounaon
TwV Aepdwpatwy (18). Emopévwe n anokpumntoypddnon tng oxéong LeTafl Tou BApoug
YEvvnong Kot Twv AepdwUATwV tTn¢ matdikng nAwkiog eivat mbavo va eivat oAv o
nieplmAokn Kal va amalttel Eexwplotr avaAuon ava unokatnyopia Aepdwpatog kat nAtkio

Katd tn Stdyvwon.

VI. NepBaroviikoi mapayovteg

a. Qutodapuaka-{loVIOKTOVA-TIAPOCLTOKTOVOL

H xprion Twv ¢putodapudkwv eival eupeéwc dtadedopévn otic Hvwuéveg MoALteiec.
Qaivetal mwg to 85% TWV VOLKOKUPLWV £XOUV TOUAAXLOTOV artd £va GpuTohAPUOKO N
EVTOMOKTOVO 0TO ottt Toug (176). Mepimou to 78% tng Xpriong dutodapudkwyv adopd otn
yewpyia, To 10% XpnNOLUOTIOLELTAL OTO OTITL KL TOV KATIO, KOL TO UTTOAOUTO TIPOEPYETOL ATIO
EUMOPLKNA Kal Blopnxavikn xprnon. MNpoodateg peAéteg Seixvouv OtL n Bloloyikn €kBeon oe
dutodapuaka eivat mavrtoxol mopouoa, CUUNEPNAUBAVOUEVWY TWV YUVALKWY OE
avarnapaywylkn nAwkia, eykbwv, madlwv kat eppplwv (177-181). Ta matdld pnopet va
ekteBouv ota putoddppaka eite pEoa anod tn UATPQA, eite otn SLapKela TNG ALSIKAG NALKIAG
HEOW TNG EPYACLO TWV YOVLWV TOUG, OITO OLKLOKN Xprion, f amnod napoucia ¢putodapudkwv oto
nieptBaAlov (umoAeippata ota TpodLUa, To vePO, Tov agpa Kal to €8adog). Aev eival cadeg
ToLd popdn €kBeong lval O ONUOVTLKH yLa Ta Todld av Kat daivetal mwe n xprion Twv
duTOPAPUAKWY KaL EVIOUOKTOVWVY OO TOL VOLKOKUPLA UTTOPEL va Tal{ouv onUavTiko poAo

otnv ékBeon twv madlwv (182, 183). Epeuveg mou Ste€nxbnoav otn Bopela ApepLKn Kal TO
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Hvwpévo Baoilelo avédepav UPnAd TOCOOTA OLKLOKAG XPNONG N amoBnKeuong Twy
dutoPopUAKWV-EVTOUOKTOVWY (176, 184).

MéExpL ONUEPQ, APKETEG ETULONULOAOYLKEG LLEAETEC EXOUV SLEPEUVOEL TO POAO TNG
€kBeong Twv puTOPAPUAKWV-EVIOUOKTOVWY 0TV TSIk nAia yla tnv epdavion ofelag
Asuxatpiag kot Aepdwpatog tng maldikn nAkiag. OL MEPLOCOTEPEG QO TLG LEAETEC, WOTOOO,
ETUKEVTPWONKOV OTNV EMAYYEAUATIKI) EKBECT TWV YOVEWV. Z€ OPLOUEVEG UEAETEC EXEL
SlamiotwOel BeTIKA CUOXETION HETAEL TNG EMOYYEAUATIKNG £KOEONC TWV YOVEWVY OF
dutodapuaKa 1| O YEWPYLKEG EpYAOieg Kal Asvuyatpio R Aéudwpa otoug amoyovoug (185-
189).

Ooov adopa otnv £kBeon oe putodpapuaka PEca and OTo OTITL Kal Tov Kivduvo
avantuéng Aepdwpatog tng madikng nAtkiag ot Leiss kat Savitz (190) avédepav avénuévo
Kivouvo Aepdpwpatog HETA amo €KOeon o€ €L6IKA TTAPACLTOKTOVA KOTA TNV TIPWLUN TtatSLKnA
nAkia (OR =1,8,95% Cl, 1.1-2.9) evw o Meinert (191) avadépel BETIKN KL ONUOVTIKA
ouoxEtion yla to NHL tng matdikng nALKiag Kat TG UNTPLKNG €kBeong og GuTOPAPUAKA KATA
™ Sldpkela TnG eykupoouvng (OR = 3,7, 95% Cl, 1.8 - 7.6) aAAQ KoL KATA TNV EMAYYEALOTIKN
QMEVTOMWON KATA TN SLapKeLa tng eykupoouvng A tng modikng nAtkiag (OR = 2,6, 95% Cl 1.2 -
5.7). Eniong o Meinert avadépel pia Betik 6000eEaPTWHEVN CUGXETLON TNG OLKLAKAG XPNONG
EVTOMOKTOVWY OO TOUG YOVELS Kal tou Kivduvou yia NHL katd tnv madikn nAtkia (191). Mua
HeAETN 268 maldlwy amod tnv KaAupopvia avadépel mwg 1000 N €kBeon TNG UNTEPAC OE
EVTOMOKTOVA KATA TN SLAPKELA TNG EYKUOOUVNG OAAA Kal TwV Slwv Twv madlwv o€
dutodpapuaka aAAd KoL OE EMOYYEALOTLKI) OTEVIOUWAON OXETI{OVTAL UE OTATIOTIKA ONUAVTLKA
mBavotnta yla avénuévo kKivduvo epudavionc NHL otnv moadikn nAtkia (192). TEAog amo t
peAétn ESCALE (193) mpoKUMTEL TWCE N XPr)ON EVTOUOKTOVWYV KATA TN SLAPKEL TNG
EYKUHOOUVNC aAAQ Kol pUTOPAPUAKWY ATtO TOUC Yoveig oxetilovtat e auvénuévo Kivbuvo yla

NHL tng madiknc nALKiag KATL Tou emiBePalwVeTaL KAl O€ pia PeTaavaAuon tou 2011 (194).
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Ev katakAeldL paivetal OTL N OlKLOK AAAQ KoL ETIOYYEALLOTLKY XPrion TwV
dutopapudkwy prmopel va tailel poAo otnv aLTloAoyia TWV OLUOTIONTIKWY KAKONBELWY TNG
TaLdLkn ¢ NAKLoG KUplwg otav n €kBeon adopd TNV MPOYEVVNTIKY TEPLodo. H cuVETELA TWV
EUPNUATWVY BETEL TO EPWTNHA TNEG OKOTILLOTNTAC TNG MPOANYNC TS XPong dutodapudKkwy

Qo €YKUEG, AKOMA KL AV N aLtiwdng oxéon e¢akoAouBel va unv eival mMANPWEG TEKUNPLWHEVD.

b. Kanviopo untepac otn SLAPKELO TNC EYKUUOCGUVNC

H ox€on Tou UNTpLKOU Kamviopatog Katd tn SLApKELA TNG EYKUOOUVNG LLE TO
Aépdwpa Tng madikng nAtkiag €xel StepeuvnBel o€ TIOANEG HEAETEG KOl EXEL SWOEL
avTIKpououeva anoteAéopata (14, 167, 195-200). MéxpL Twpa, OAEC OL LEAETEC EKTOG OO pia
(198) e€epeuvwvTag TN OXEON TOU KATVIOUATOC TNG UNTEPAC OTN SLAPKELA TNG EYKUUOOUVNG UE
to NHL gpdavicav emBapuVTIKA OMOTEAECHOTA KOL LOVO HLa KOTAPEPE VO TTAPOUCLACEL
OTATLOTIKWG ONUOVTIKA anoteAéopata (199). Movo otav oL ETUPEPOUG LEAETEG
OUVEKTLUNONKaV o€ pia petaavaiuon 8 peAetwy mou aplBuovos 1072 madia pe NHL
TIPOEKUYE OTATLOTIKA ONUOVTIKA HEYaAUTEPN TBavotnta epdavions NHL otnv maidikn nAwkia
epooov n untépa Kamvile otn SLapKeLa TNG eyKUpoolvng (201).

Movo eva apBpo HEXPL OTLYUNG EXEL BPEL pLa SocosfapTtweVn oxéon LETAEL TOU
opLlOpoU TwV Tolyapwyv Tou Karvilovtol ava nuépa KaTd Tn SLAPKELA TNG EYKUOCGUVNG Kall
Tou Kwvduvou yla Aépudpwpa otnv ratdiki nAwkia (200) av Kal oL LAPTUPESG NG CUYKEKPLUEVNG
HEAETNG adopoloav matdld evOG VOGOKOUELOU TNEG ZTOKXOAUNG TTOU  EMOLOXAV OO COKXAPWON
SLaPBNTn kat emMopévwe Uropet to delypa va pun Bswpeital avrimpoowrneutiko (195).

OL akplBeic untokeipevol maboducloloyLkol UNXavIoUwyY TIou oxetilovtal HE TIG
OPVNTIKEC EMOPACELG TOU Kamviopatog oto EUPpuo Kal olattepa e Tov kivéuvo
KapKlvoyEveong dev elvat MANpw¢ katavontot. Oucleg mou epVoUV SLAMAAKOUVTLAKA oo Th

UNTEPa oto Taldi omwe to Bevio-a-mMupEVLO Kal 4-apuvoSidpavUALo, TTOU EMAYOUV UETABOAEG
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OTa ULKPOOWHLOKA EVIUA TOU AAKOUVTA €£X0UV avixveuBel oto aipa tou gpBplvou (197). Ou

210 210

KOPKLVOYOVEG ETUTTWOELS TV ~ Po Kal “ Pb, Ta onola Bpiokovtal og UPNAEC CUYKEVTPWOELC
OTOV KOUTVO TOU TOLyApou, Umopel emiong va oxetilovral (202) pe tov kivéuvo
KapKLvoyEveong. I18laitepo evlladEpov mapouactdlel N CUCXETLON AVAECA OTO KATIVIOMO TNG
UNTEPAG KATA TN SLAPKELX TNG EYKUHOOUVNG KOL KATIOLWY CUYKEKPLUEVWY UETOAAAEEWY TTIOU
adopouv oe andiewpn Baocswv tou DNA Kol aveUPLOKOVTAL O€ VEOTTAQGUATIKOUG KAWVOUG
Aepdokuttapwyv oto NHL kat otnv ofeia pueloyevn Asuxatuia (203, 204).

OL eMISPACELG TOU UNTPLKOU KATIVIOMOTOG UMopEel va eivat ToAUSUVOLEG, PE ETILTAEOV
OUYXUTLKOUG TTAPAYOVTEG TNV EMIOpAON TOU TAONTIKOU KATIVIOMOTOC OE L0l €YKUO yuvaika
eite TnG €kBeong Tou Bpédoug oto KAMvIoUa vOg amd Toug duo yoveig (205, 206). Ot
TIEPLOCOTEPEC LEAETEG TIOU £XOUV Yivel Sev €xouv AaBetl umodn tnv nmeptBaAlovtiki €kBeon
OTOV KOTTVO TOU TOLyApou amo tov matépa. Etot, dev eival duvatov va ektiunBet av n ouvdeon
TIOU QVIXVEVETAL UIMOPEL VO CUYXEETAL OO TO TAONTIKO KATVIOUA TTou udloTatal n pntépa
A6yw tou cullyou tne. EMutAéov, To KATVIOMA KATA T SLAPKELX TNG EYKUMOCUVNG KL N
ouvemnakoAlouBn €kBeon tou euPplou pmopet va eivat SUoKoAo va SlaxwpLoTeL amod Tnv

nadntikni €kBeon Tou matdlol otov Kamvo Tou MEPLBAANOVTOC KATA Ta MPWTA XPOvLia TNG {wNG

Tou (201).

c. YrnoBeon vylewnc-AoluwEELC: ALLECOL KOIL TTPOOEYYLOTLKOL SELKTEC

H unt6Beon ¢ uyLELVAG avamTtuxOnke yla va eEnyAoeL TNV auénpévn ouxvoTNTA TNG
aAAepyiag, Tou dcBuatog, Kal Tng atormiag otig AUTIKEG Xwpeg (207), alAd emiong €xeL
xpnotponolnBel otnv epunveia tng avénong tng enintwong tng Asvyatpiag (208), tng vooou
tou Hodgkin (209), kat tou NHL (210-212) katd tn SLdpKELA TWV TEAEUTALWY SEKAETLWV. €
VEVIKEG YPOUMEC, UTIOOTNPLIETAL OTL OL KAAUTEPEG CUVONKEC UYLELVAG KOl TO UIKPO HEYEDOG TNG

OLKOYEVELAC £XOUV 08NYNOeL 0g £KBEON TWV MALSLWV OE UIKPOTEPO APLOUO AOLUWEEWY KAl OE
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HeyaAUTtepn NALKLO LETABAAAOVTOC KOTA CUVETIELO TO VOGOAOYLKO TOUG TIPOPIA OTLG
oUYXPOVEC AUTIKEC KOowvwVieg (207). O MPOTELVOUEVOG AVOGOAOYLKOC UNXOVIOUOG EUTTAEKEL TAL
BonBntikad Aepdokutrapa tumou Thl kat ta Th2. Ta Thl kUTTapa TUTIKA amokpivovTal Evavtl
TWV AOLUWSWV apayoviwy Kot oxeTilovtal he Tn Asttoupyia Twv GayokuTTAPWY KAl TNG
KUTTAPLKNG avooiag (213). Ta Th2 kUTTapa cuvdEovTal e T XUMLKH avooia KoL TNV avamtuén
TWV AVTIOWHATWY Kal TepAapBavouy eniong tn GAEyUOVH KOL TNV KATOOTOAN TNG
dayokuttdpwong (213). Exel mpotaBel OTL €lte 0TN UNTPA ELTE KATA TN YEVvNON, TO
0lVOOOTIOLNTIKO oUOTNUA Elval TIPOCAVATOALOUEVO TtpoG TNV Th2 amavtnon (214-216). H
umoBeon woyxupiletal emiong OTL AUTA N avicopporia uTEp TnG Th2 amdvinong
avtlotabuiletal emiktnta Votepa amo SLEYyEPON TOU AVOCOTIOLNTIKOU GUOTHATOC OO
AOLUWOELG TTAPAYOVTEG LE OTIOTEAECHO VA EKTPENETAL TIPOC TNV Th1 kKatevBuvon. EMopévwg
ov To Atopo, dev ekteBel og AolUwEELG o€ veapr] NALKLO TO AVOGOAOYLKO TOU cUCTNHA
TIOPOLLLEVEL TIPOCOVATOALOUEVO TIPOC TNV Th2 amoKkpLlon Kal To ATOUO AVONTUCOEL JLa
npodiabeon oe al\epyieg (215, 217).

Me Baon Tig UTIOBECELG AUTEG, OL AOLUWEELG TNG TTALOIKN G NALKIAG ElvOL ONUOVTIKES
OTNV AVATTUEN TOU AVOOOTIOLNTLKOU CUCTAUATOC. Mpdyuartl, n mpwtn €KBECN O€ KOLWEG
AOLUWEELG oUPPALVEL EVTOC TWV MPWTWV XPOVWVY TNG (WG OTLG UTIOAVATITUKTEG XWPEG KL Elval
KOTA KOVOVOL QLU UTTTWHATLKA (218). Z€ TILo AVEMTUYUEVES TIEPLOXEG, N TPWTN €MAdN UE TIG
Aopwéelg umopel va kaBuoteprioel PEXPL T TEAOC TNG ednPelag ) TNG evnAlkiwong Kat
ekdNAWveTOL PE TIEPLOOOTEPO COPAPEC KALVIKEG ekONAWOELS (219). H kaBuotepnuévn €kBeon
O£ OPLOMEVOUG LOAUCUATIKOUG TIAPAYOVTEG, CUVETIAYETAL OVABOAN TNG KAVOVLKN G LETATOMLON
tou Th-2 otov Th-1 ¢awvotumo (220, 221), n onola MPOAYEL TRV AVATTTUEN TNG OVICOPPOTILAG
OTO AVOOOTIOLNTIKO oUOTNUA KAl TNG AKATAAANANG amokplon o€ meplBaAlovtika epebiopata,

OTWG £lval oL LoyeVeig Kal Baktnplakeg Aotuwéel (222).
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APKETEC eETULONULOAOYIKECG LEAETEG £XOUV Slepeuvnoet Tnv Bavh ouvdeon TG
avantuéng tou NHL pe To 1oToptkd AOLUWEEWY XPNOLLOTIOLWVTAC EPUECOUC SEIKTEG TIPWLLNG
€kBeonG o AOLUWEELG OTIWG Elval 0 aplBUOG TWV MALSLWV OE LILOL OLKOYEVELQ, N OELPA YEVWNONG
Kall 0 S€(KTNG CUVWOTLOMOU META OTO OTtiTL (223-225). Ol LEYAAEC OLKOYEVELEG KalL T
veapotepa adépdla mBavwg cuVSEOVTAL LE TNV TPWLN KaL ouxvh €KkBeon og AoLUWEELS Kall
oxetilovtal BeTikad pe tov Kivouvo yla NHL, o€ oplopéveg peléteg (210, 223), evw Aol dev
avédepav Kamola cuoxETion (125, 211, 212, 226) } MPOCTATEVUTIKA oX€on (227). Z& pio GAAn
HEAETN (228), LOTOPLKO CUXVWV AOLUWEEWV PEXPL TNV NAKIO TwV 8 1] 15 €TWV CUCXETLIOTAV LIE
HeELwMEVO Kivouvo NHL, evw peyaln oglpd yévvnong Kal n mopoucio moAAwv atdlwy péoa
oto onitt Bp€bnkav va avéavouv tov kivduvo.

MapoAa auvtd apdloBnteital KOATA TOCO OL TOPATIAVW TIOPAUETPOL UTTOPOUV Va
xpnotpomnotnfouv wg Epupeocol SelkTeg MPpwLUNG €KkBeoNG oTIC AOLUWEELC. X€ pLa tpdodatn
OUYKEVTPWTLKA avaAuon 18 peletwv aoBevwv paptupwy ol omoieg e€€talav to Bapog
YEVVNONG KoL ToV aplBpo Twv TALdLWY O€ UL OLKOYEVELD O€ CUYKPLON WE Tov Kivouvo NHL
(225) avadépetal n mapouvcio oNUAVTIKAG BETIKAG CUOXETLONG 0€ MANBUCULAKEG UEAETEG, OL
OTTOLEG Elxav XOUNAGTEPO TTOCOOTA ATIAVINTIKOTNTOG AOOEVWV-UAPTUPWVY Kal OXL OTLG
VOOOKOUELOKEG UEAETEG OL omtoieg elxav unAdtepa. Ao TNV AAAN pLot onUavTiki BeTiki
OUOXETLON ATAV Ttapouoa ota UPNASTEPA KOLVWVLKOOLKOVOULKA oTpwiata. H pepoAnyia
ETUAOYNAG TIOU TIPOKUTITEL ATIO TN YVWOTH CUCXETLON TNG YEVvNoNG MOAAwV Ttaldlwy o€
OLKOYEVELEC XOUNAOU KOWVWVIKOOLKOVOLKOU ETLITESOU QO TN LA KOL TNG TIEPLOPLOUEVNG
OUUMETOXNC TWV OLKOVOLLKA l0BEVECTEPWY HLOPTUPWYV OE EPEVVNTIKA TIPWTOKOAAQ (229-232)
oo tnv @AAn popel va eivat urteBuvN yLa TNV MOPATNPOUUEVN OXEON METAEL OELPAC
vévvnong kot NHL.

MNpoodata pLo HeEAETN acBevwv poptlpwv oo tnv EANada B€Aovtag va

XPNOLLOTIOLNOEL Evay TiLo afLOTLoTOo Seiktn £KOeONC OTIC AOLUWEELS TTOU VOl N UTTOKELTOL OF
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odpaipata pepoAniag n avakAnong a€loAdynos opoloyika TV €kBeon o€ evvéa KolvoUg
AolpuwbEeLg mapayovteg madlwv e poodatn Stayvwon AepdwHaToC 0 oUYKPLON UE UYLELC
HApTUpEG (233). Ta anoteAéopata KateSelav OTL N AMOUCiA AVIIOWUATWY CUVOALKA YLO TOUG
TIAPAYOVTEG TIOU UEAETNONKAV tapouciale BETIKN KAl OTATIOTIKA ONUOVTLK) CUCXETLON UE TOV
Kivduvo NHL. ZXETIKA E TIG ETUUEPOUC AVAAUOELG, N EAELPN OVTLIOWUATWYV yLa Toug RSV, EBV
Kall TIBavwe yLa Toug LouG TG ypinng A kat B oxetil{dtav e OTATLOTIKA ONUOVTLKO Kivouvo yla
v avamntuén tov NHL. Mwa mBavr Bswpia untootnpilet 6tL o kivbuvog yia NHL, pumopei va
elvat uPnAotepog otav, AOyw HELWPEVNG EKBeoNng og dLadopoug AoLLWSELS TTAPAYOVTEG, TO
OXETLKA AVWPLLO OlVOCOTIOLNTIKO oUOTNUO EVOC TtalSLoU Sleyeipetol amo AOLUWSELG
TLAPAYOVTEG 0€ HeyaAUTEPN NALKIO yEYOVOG TTOU UImopPEl va TTPOKAAECEL TN Yévvnon
Aepdwpatwy (233).

Ta avtipatikd anoteAéopata UTTOSELKVUOUV OTL Ol EUETOL SEIKTEG TTOU
XPNOLLOTIOLOUVTAL YLa TNV EKTLUNCN TIPONYOUUEVWY AOLUWEEWV UMOpPEL va oxeTi{ovTal Pe
napoucia opaApdatwy (biases) kal OTL evOEXOUEVA UTTAPXEL pia Kpiowun nALkia €kBeong oe
Aotlpwén mou pmopet va KateuBUVEL TNV AVOCOAOYLKH amoKpLon LT MPOC TNV Mpootaocia site

Vv npodlaBeon yia NHL (233).

d. AlatpodLKol TapAYOVTEC

OL avTLOEELOWTLKEC OUCLEC TTIOU TEPLEXOVTAL O GPOUTA KOl AOXAVIKA TILOTEVETAL OTL
ennpPealouV tn AELToUpyia TOU VOCOTIONTIKOU CUOTHUATOG KoL AVAOTEANOUV TLG OEELOWTIKEC
SLadkaoleg TTOU EUIMAEKOVTAL OTNV KAPKLVOYEVEDH KAl TOV TTOANQTTAQGLAOUO TWV KUTTAPWY
(234, 235). H miBavn oxéon petafyu NHL kat katavalwong ppolTwy Kal AaxaviKwy EXEL
e€etaoOel o€ APKETEC ETUONULOAOYIKEG UEAETEC (236-244). MePLKEG LEAETEG EXOUV avabEPEL
yLo avtiotpodn oxéon avapeoa otov kivbuvo NHL kat tng auénuévng katavalwong

Aaxovikwv yevika (242) (245), mpdovwv Aaxavikwy (242, 244, 246) ) kpapposldbwv
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Aaxovikwy (242), kamoleg peA£teg Sev avadEpouv Kamola cuoxetion (237-239, 243) ) Bprkav
pLo Otk cuoxEtion pe ta paotva GuAAwon Aaxavika (238). Opoiwg, pia avtiotpodn
OUOXETLON METOEL TNG IPpOcAnYnG dpolTwy Kat Tou Kivduvou NHL €xel avadepBel oe pia
HOVO HEAETN (245).

Mua TuBavn €€nynon yla TNV ETEPOYEVELN TWV OUMOTEAECUATWY O€ OAEG AUTEG TLG
HEAETEC elval To yeyovog otL ta NHL amoteAoUv pia etepoyevr opada kakonBewwv [14, 15] kat
N KATAVOLH TwV S1opOpwV LOTOAOYIKWY UTIOTUTIWY UIOpPEL va elvat SladopeTikr o€ OAN AUTEC
TIG peAETeG. MNpoodateg emudnuioAoyikeg Epeuvec tou NHL [3, 5-7, 11, 16-18] £xouv
TPOOTIOONOEL VA AVTLUETWTIIOOUV TO {NTNUA TNE ETEPOYEVELAG, SLEPELVWVTAC TN OXEDN TNG
Statpodn¢ ava Lotoloyikr urtokatnyopia. Na mopadelypa, o pia kavadiki HeAETN [6], n
KATavVAAwaon AQXOVIKWV CUOXETIOTNKE BETIKA e Tov Kivouvo eudaviong olwdoug
Aepdwpatoc Kal apvnTIKA Le To Stdxuto Aépdwpa and peyaia B-kuttapa. Opoilwg, o€ pa
HEYAAN HEAETN KOOPTNG [7] Bp€BnKe pia avtiotpodn oxéon Hetafl tnG mpocAndng AoxaviKwy
Kall Tou KlvdUvou gpdaviong dtaxutou Aepdwpatog ano peyaia B-kuttapa, aAAG pia BTk
ouoxETlon HeTalL NG pooAndng mpacivwv duAAwdwy Aaxavikwy Katl tou Kivduvou NHL
VEVIKA, Xpoviag AepudokuTtraplkig Asuxatuiog kat NHL amné B-kuttapa.

T€NoOG o€ pLa PLEAETN aoBeVWV-HapTUPwWV o€ eVAALKEG oTLg HIMA StamiotwOnke otLn
vdnAdtepn mpooAndn mpdowvwy Kat kKpapBoeldwy Aaxavikwy cuoxetilotav He XapunAotepo
Kivbuvo NHL ocuvoAikad kot 1o el81ka dtayutou amo peydla B-kottapa kat olwdoug
Aepdwpatoc. Aev UTtHPXE CUOXETLON METAEL TG TPOoAnW NG dpoUTwV Kal Tou Kvduvou eite
NHL cuvOAIKA 1} KATIOLOU ATt TOUG UTTIOTUTIOUC, EKTOG OO MO avTioTpodn CUOXETION HETAEY
™¢ mPooAnPng Twv eomepldOedwV Kol Tou Kvduvou Aspudokuttaptlkol Asppwpartog. MNa ta
OpEMTIKA oLUOTATIKA, 0 Kivouvog Tou NHL cUVOALKG CUOXETIOTNKE AVTIOTpOdO UE [
uPnAdtepn npooAndn tng B-kpumtoavOivn, Tou payvnoiou, Tou KaAlou, KAl TwV GUTIKWV

VWV, aAAQ oxeTileTal BeTKA pe TNV uPnAotepn MPooAnPn peTvoAng. H auénuévn mpooAnyn
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Bitapivng E, payvnolou kot KaAiou Atav avtlotpodwc avaloyn e tov kivéuvo diayutou
Aepdwpatoc anod peyaia kuttapa (247).

To Aaxavika epLEXOUV aVTLOEELOWTLKA, GUTOXNHLKA, GOALKO 0&U, Ko GUTLKEG LVEG, oL
omoleg mioTeVETAL OTL €LVAL XNELOTIPOOTATEUTLKEG KATA TOU KapKivou avactéAAovtag Tnv
ogeldwtikn PAAPN tou DNA, pubuilovrtag tnv Kuttapikn emBilwon Kot TNV amontwaon, Kot
T(POOTATEVOVTAG TNV OUOLOCTACN TOU AVOCOTIOLNTLKOU cuoTiuatog (248-250). Ta mpacwva
dUAWAEN Aaxavika Kal Ta KpapBoeldni Aaxavika ival emiong pio mAovola nyn
LXVOOTOLXELWV OTWG TO payvrolo, o Peuddapyupog Kat To KAALo. MeAETEC £XOUV OUVOEDEL TNV
XapunAn mpoocAndn payvnoiou kot KaAiouv pe e€acBevnuévn amavtnon Tou avosomoLNTIKOU,
oupnepAapBavopévng TNG LELWHEVNG KUTTAPOTOELKOTNTAC TwV T AeudOoKUTTAPWY Kal
auénuévwy eTtmedwy TG tvtepAeukivng-1, 6 kat tou TNF-a (251). Ocov adopd ot peTVOAN
umnopet va oxetiletal pe tov kivbuvo tou NHL Adyw avtaywvioTIKn¢ enibpaong otn
Spaotnplotnta tng Brrapivng D (252). EvOANOKTIKA, Ba pmopoUoEe n pETLVOAN va EMAYEL
0&eldWTLKO OTPEG, 0dnywvtag oe unepoteibwon Autdiwy kot ofeldwtikn PAGBN oto DNA
(253) evw umdpXOUV OPLOUEVEG TIELPAUATIKEG LEAETEG OTLG OTIOLEG N PETIVOAN €XEL oUVOEDEL e
au&nuévo kivbuvo kapklvoyeveong (254).

MeAéteg amnd tn NopPnyla, Tig Hvwpéveg NMoAtteieg kat tnv Italia deixyvouv pia Betikn
OUOXETLON UETAEL TNG KATAVAAWGCNG TOU ATOXOU YAAAKTOC O€ EVAALKES KAl TNG BvnouotnTag
a6 NHL (126, 246, 255, 256). Octikn emiong oxéon €xeL avadepOet petafv NHL ka
KatavaAwaong Boutupou, papyapivng, coumag KpEUag, maywtou (255), tuplol (239, 245) kat
YOAQKTOKOULKWYV TIPOTOVIWV YEVIKA (244). Evag miBavog pnxoaviopog Ba pmopoloe va
mepANapBAVEL TNV AVAOTOAN TS mapaywyns tng 1,25(0H),D tng BloAoykd SpaoTikig Lopdng
™¢ Btapivng D amod to acBEOTIO TwV YAAAKTOKOUIKWY TIPOTOVIWV N omola ¢paiveTal mwg
npoadyet T dtadopomnoinon Kal TNV AnoONTwaon Kal avaoTEAAEL TNV avamtuén mpo-

VEOTIAQLOUATIKWV KOl VEOMAQOUATIKWY KUTTAPWV. H avtiotpodn cuoxETion PETAL ¢
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npooAnyPng Brtapivne D (257), tng €kBeong o umtepuwdn nAtakn aktivoBolia (14) kol tou
KwvéUvou yla NHL evioxUouv Ttepaltépw tov atttwdn poAo tng avemapkelag tne Brtapivng D
oto NHL. Anto tnv dAAn to AUTOG TTOU TIEPLEXETAL OTA YOUAOKTOKOULKA TIPOLOVTO TIEPLEXEL
onuavtika enineda amno dlofiveg kat moAuxAwplwuéva StpatvuAla, ou ivat yvwotd
KapKLvoyova yla Tov avBpwro.

APKETEC ETLONULOAOYIKEG LEAETEG £XOUV AELOAOYNOEL TN CUOXETLON HETAEY
Statpodikng mpocAndng kpéatog Kal tou Kvduvou yia NHL (126, 239, 243, 244, 246, 252,
255, 257-262). Oplopéveg peAéTeg SlamioTwoav BTk CUOXETLON UE TNV TIPOoANPN KpEaTog
(239, 243), cupneplhapBavopévou Tou KOKKIVOU (243, 258) Kol Tou eMeEpyYAOUEVOU KPEATOC
(239), evw kapia cuoxétion dev €xel avadepBel amod alloug (126, 244, 246, 255, 261),
oupnepAapuBavopévng KoL HLoG armo TG LEYaAUTEPEC LeEAETEG TTOU afloAoyoUV TNV ultoBeon
outn péExpL onuepa (260). MeAéteg o {wa Selxvouv OTL TO KPEQG KOL TAL CUCTATIKA TOU UMOpPEL
VQ TPOTIOTIOL|GOUV TNV 0lVOOOAOYIKI QTTAVTNON KoL Va TpowBrioouv tnv avamtuén
AepUdWHATOC HEOW TIAPATETOUEVNG SLEYEPONG TOU AVOCOTIOLNTLKOU CUCTAUATOC (262, 263).
Ma moapddelypa, n mooodtTnTa ToU SlatpodLkol Aoug Kot To TocooTO auTtol Tou eival
KOPEOUEVO EMNPEALEL TN AELTOUPYLO TOU AVOCOTIOLNTIKOU CUCTAOTOC TOU £EVLOTH EVW OL
Slatteg pe uPnAn meplekTikOTNTA O€ {WLIKN TIPWTEIVN UMOPEL va 08nNyroouV o0& MOPATETAUEVN
QVTLYOVLKN SLEYEPON TOU OVOOOTIOLNTIKOU CUCTAMATOC (264-266). Ao TNV GAAN TTAEUPA OL
Aschebrook-Kilfoy o pia mpoodatn peAétn aocbevwy paptupwy Bprkav OTL N KATAVAAWON
KOKKLVOU KpEatog oxetiletal e auvénuévo kivbuvo NHL kal evoxormolouv yL autd To Adyo to
KOPECUEVO ALTIOG TIOU TIEPLEXETOL OTO KOKKLVO KPEQG OTIWC €lval To OAglkO (243) kal Tnv
£€KOeon o€ KOPKLVOYOVEG Kol LETAAAOELOYOVEG OUGLEG TTOU TIOPAYOVTAL KATA TO HOYELPEUQ TOU

KPEOTOC, OTWG £lval Ol ETEPOKUKALKEC apiveg (243, 263).
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VIl. AvoooloylKoi mapayovteg

a. lotoplko euBoAlacuwyv

Agedopévou OTL TOPAYOVTEG TTOU EMNPEAIOUV TO AVOCOTIOLNTLKO cUoTnua daivetal va
geumAékovtal otnv maboyéveon Twv Aspdwudtwy, eivat evéladépouvaoa n Stepelivnon g
OUOXETLONG OLVAECO OTO LOTOPLKO epBoAlacpuwy kat tou NHL.

IXETIKA PE ToV EBOALAOUO KaTd TG ypimng kot to NHL ta anoteAéopata amno tn
BBAloypadia elval avtiKpoUOEVA. Z€ TIPONYOUUEVEG LEAETEC TTOU adopoloay OTN
ouoyetion tou NHL kot tou avtiyputikou epBoliacpol dev avadEpetal n umapen KATOLOC
OUOXETIONG 0€ SUO HEAETEC aoBevwy papTUpwV (224, 267) , evw o U0 AANEG LEAETEC
avadEpeTal eite n mapouaoia plag aviiotpodPn oxeong HETAEL Tou LoTopLKOU eUBOALOCHOU
KQTA TG YPLmNg Kal Tou Kvduvou yla Staxuto Aéudwpa anod peyaia B kuttapa (268) i piag
BeTIKNG OXEONG UE TOV EUBOALOCUO £0TW Kal e pa 6on euBoliou katd tng ypinng (269).
MiBavoloyeitat 6t ot ToAAamAol eUBOALACHOL KATA TNG YPLTNG TTPOKAAOUV OVOCOATIOKPLOELG
o€ enupaveLaKA avTLyova TG ypinng eyeipovtag avildpAaoeLg ou MPocouoLlalouy o€
OQUTOAVOOEG VOOOUG KOL XPOVLEG LOAUVOELG, OL OTIOLEC €XOUV TTPOTABEL WG TTAPAYOVTEG
kwwéUvou yia NHL (270-275).

Ze Yo LEAETN aoBevVwWY HaPTUPWY, TO LOTOPLKO EUBOALACOU KATA TNG
TIOALOHUEAITIO G CUOYETIOTNKE e XapunAoTtepo kivouvo eudaviong NHL (269). Ze pa
mAnBuaopLokn HeEAETN aoBevwv-papTupwy, ot Bernstein kot Ross (267) avédpepav OTL yuvaikeg
Tou eiyav AdBet éva evéolpo ePPOALO TNG MOALOPUEATIOAC ATAV OE ONUAVTIKA XOUNAOTEPO
Kivbuvo NHL og oxéon pe TIg yuvaikeg mou Sev eixav AaBeL to epBoAio. H cuoyEtion dev ntav
OTATLOTIKA ONUAVTIKA HeTafl Twv avdpwv. Ot Holly et al. (276) avédpepav pa avtiotpodn
ox€on HeTaty Tou epBoAtacpol moAtopueAitidag mpv tnv nAwkia twv 10 kat tov kivbuvo NHL

HETAEL TwV avdpwv, dAAG OXL OTLG YUVALIKEC. AVTIOETA OE Lol VOOOKOUELOKH HEAETN 0.0Bevwv
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HOPTUPWV 0 EUBOALACHOG KATA TNC TOAlopueATId ¢ cuoyeTioTnke pe uPnAOTEPO Kivouvo
NHL (277).

TENOG OL EPEVUVEG OXETIKA HE TN oUVEECH TOU EUBOALAGHUOU KATA TNG OVEUEUAOYLAG UE
Tov kivduvo NHL ftav eniong avtikpououeveg. Ou Holly et al. (276) avédepav xaunAotepo
Kivduvo NHL mou oxeti{otav pe EUBOALACUO KOTA TNG AVEUEUAOYLAG HETALY avEpwV Kall
YUVALKWV OTWwG €Ttiong Kat ot Lankes et al. (269), wotooo &€ StamotwOnke Kapia cuoxETion
otn HeAETn Bernstein kat Ross (267).

Aev gival cadEg yati ta epBoAla Katd Twv Wwv ta omola eite yivovtat vwpig otn Lwn
OTWG €lval auTta NG MOALOHUEAITIOOG KaL TNG AVEUEUAOYLAG €ite EeKvA 0 EUPBOALACUOC T
veapn nAkia Kol propet va ocuvexlotel og 6An tnv eviAiko Lwn (ypimn) ¢aivetal va
ouvdéovtal Betika pe tov kivbuvo NHL. Mponyoupeveg ekBEoelg £xouv Seifel OTL n LooppoTTiaL
Th1 kot Th2 kuttdpwyv prmopel va cuvdEeTal e Tov Kivouvo gudaviong Aepdwpotog (278,
279). MLa oglpa Ao MOPAYOVTEC UITOPOUV VA EMNPEACOUV TO AVOOOAOYLKO TtepLBAAAOV Kall
va petaBarouv tnv Loopporia Thl/Th2. Me tov euBoAlacuo, 0 TUTOG TNG AVOGOAOYLKAG
anokplong o€ peydio Babuod kateuBuvetal amnd 1o €i6o¢ Tou eUBoALOGHOU KL TOV TUTIO TOU
ekdoxou (280, 281). EmumAéov, emeldn n avocoAoyLkn amokplon HeTaBAAAeTaL e TNV NAWKia, n
NALKia TOU AmOSEKTN KATA TN OTLYUI TOU EUBOALAcOU pmopel va emnpedcel To HEyeBog TG
amoKpLonG mou TpokaAeital (282). Ta eupAuatd pnopet va e€nynBoulv ev HépeL amo tnv
UTOBEe0N TNG LYLELVAG YEYOVOG TTou UTIoSNAWVEL OTL N €kBeon o€ avtlyova vwpig otn {wn
umopel va aAAaget To avoooAoyko neptBaiAov mou endyel tnv Thl/Th2 andkpion (283).
Qot600, oL X£0€LG HeTafL Tou epBoAlacpol Katl Tou Kivduvou tou NHL mapapévouy

aoadeic.
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b. Mntpwoc OnAacuoc

To UNTPLKO yaAa pmopel va mailet €va onUavIiko pOAo oTnV EveEpyomoilnon 1 tn
PUBLLON TOU AVOCOTIOLNTLKOU CUCTAKATOG KOL TNV TIPOoaywyH TNG AVATTUENC TOU OTa MPWLUA
otadia tn¢ {wng. MNapdAAnAa pe TG avtipAeyHovVWEELG LOLOTNTEG, TAPOUCLALEL OVOCO-
Sleyeptikég Spaoelg, kal dpaivetal otL oe BpEdn mou BnAAlouv To AvVOCOMOLNTIKO cUCTNUA
OVOTTTUOCETAL TILO Ypriyopa amnod OtL o€ Bpédn mou AapBavouv texvntn dtatpodn (284). I ya
pHeTaavaAluon Ttou 2005 mou PEAETOUOE TN CUCXETLON TOU TOLSLATPLKOU KAPKIVOU UE TO
UNTPLKO BNAaouod kol mep\apPave 7 LEAETEG OTIG OTIOLEC O aplOUOC TwV acBevwy pe NHL
avepyotav ota 477 matdid (0-19 etwv) be Bp€OnKe KAULA CUCYXETLON AVALESA OTO UNTPLKO
OnAaopo kat tov kivbuvo NHL (285). TEAog, kamoleg LEAETEC o€ TtaLdLA avadEPouV OTL
Slapkela ONAaopoU HIKPOTEPN ATO 6 UAVEG apouciale BeTIKN av Kol OXL OTATLOTIKA

ONUAVTIKA CUCXETLON Me Tov Kivduvo NHL ota matdia (286-288).

VIIl. Tevetikol moAupopdLopol

Mot GNUAVTLKE TITUXT TNG AVOOOAOYLKAG pUBULONG TtepAaBAveEL Tn dlatipnon TG
opolootacng LETagL tng evepyomoinong twv Thl kat Th2, eAéyxovtag 1000 TNV KUTTAPLKA
avamntuén aAldd kot t dtadopormoinon tng Aeudikig oelpdg (262, 289, 290). Ta Thl kuTTtapa
elval kuplwg umevBuva yLa TNV KUTTOPLKN avooia, evw ta Th2 kUTtapa eUMAEKOVTAL OTNV
TIAPOYWYI AVTIOWHATWY. OL KUTTOPOKIVEG elval oL ouoieg mou Stapecolafolv TtV
avoooloyikn anokplon gite Thl r} Th2 tomou. Eneldn n SucAettoupyia TOU AVOCOMOLNTIKOU
OUOTNUATOG TILOTEVETAL OTL £lval n UTIOKELPeVN Baon TN Snuoupyilag AspdwHATWY N
Swatapoyn otn pLBULON KOL TNV EKPPACH TWV BACLKWY KUTOKLVWY TOU cUpmAEypatog Thl/Th2
Ba propovoe va dladpapatiosl Eva onuavtikd poAo otnv maboyéveon tou NHL.

H SuoAsltoupyia Tou avooomolnTikoU 1 omoia IPOKUTITEL OO OVIOCOPOTILAL OTN

pLBULoN Twv Thl kat Th2 kutokwwv Ttailel onuavtikd polo otnv avamntuén tou NHL (262,
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291). Movrpelg VOUKAEOTLOLKOL TTOAUHOPPLOUOL OE OPKETA YOVISLO KUTOKLVWV TTIOU
oxetilovtal pe 1o ovotnua Th1/Th2 (6nAadn, IL4, IL5, IL6, IL10, IFNGR2, IL12A, IL13, IL7R, kat
TNF) éxeL amobdelyBel otL emnpedlouv TNV EkPpacn yovidiwv (292-294) kat €xouv avadepOel
va oxetilovtal pe Tov kivéuvo tou NHL kat Twv KUpLwv umotunwy tou (295, 296).

Teleutalia, apkeTOg AOYOG EXEL YIVEL OXETIKA LE TNV AVTiOTPpOdN OXEON QVAUETA OTNV
€kBeon otnv nAlakn aktwvoBoAia kat tov kivduvo NHL, KatL mou eivat Kat éva amnod ta Bpata
nou Slampaypatevetal n napovoa dtatpiPn). Eikaletat mwg n Brrapivn D eivat umevBuvn yla
TNV MAPATNPOUUEVN oXEoN avApeoa otnv nAtakn aktivoBoAia kat to NHL. Mo ouykekpluéva,
YeVeTIKol moAupopdLlopol oto HeTaBoAKO povomdtt tng Bitapivng D £€Xo0uv CUOXETLOTEL PE TOV
Kivbuvo kapkivou (297), kal UTIAPXEL KATIOLA TIPOKOTOPKTLKA €VOELEN OTL moAupopdLlopol Tou
unodoxéa tn¢ Brtapivng D pmopel va oxetilovtal pe tov kivbuvo NHL, TouldyLotov o€
opLopévouc uTtotuTiouG (298-301).

T€Aog, £xel SlatunwBel n utdBeaon OTL Slatapoayh oTo UNXOVIOUO eTdLopBwong
BAaBwv tou DNA umopet va epmAékovtal otnv atttodoyia tou NHL, evoxomolwvtag HeTay
AA\wv TtoAupopdLopoUg oto yovidlo XPD (Xeroderma pigmentosum group D ) To omoio nailel
ONUAVTLKO pOAO OTO povoTdTL TNG eMdLOpBwong yevetikwy PAaBwv (302) alAd kot oto
yovidilo mou kwéikomoletl tnv XRCC1 (X-ray repair cross-complementing group 1) pa
onuavtiki mpwteivn embLopbwong tou DNA, n omola emiong CUMUETEXEL O0TNV EMLOLOpOBwWonN

KOlL OTNV ETILOKEUA PAYHATOC TNG Hovn ¢ EAtkag Tou DNA (303).
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KAwikn Elkova

H kAwikn ewova twv aoBevwv pe NHL gival ofela ) untoéeia, oe avtiBeon pe tn
Bpadeia mopeia mou xapaktnpilel ta neplocotepa Aepdwpata os eviAlkes. H Slapkela Twv
CUUMTWHATWV TPV oo tn dtayvwon ivat yevikd 1 prva i Atyotepo. H cueTOX TOU
HUEAOL Twv ooTtwv ota NHL pmopel va TpokaAECEL YEVIKEUEVO 1} LETAVOOTEUTLKO TTOVO OTa
00TA, AAAQ KALVLIKA ONUOVTIKEG KUTTOPOTIEVIEG Elval aouvnBLOTEC, PE TNV Tapouaia Toug va
kaBlota mo mibavn) tn Stdyvwon tng ofelog Asuxatuiog.

H evtomiopévn vooog pmnopet va ekdnAwBel we Aepdadevonddela, ouvnOwg pe
napoucia okAnpiag, uneptpodiag Twv MapicduLwv apuySaAwy, f tnv eudavion palag o
omolodnmote onueio oto cwpa. ZuvnBwg To madlatpikd NHL ekdnAwvetat katd KUpLo Aoyo
WG e€wAepdpadevikn vooog. OL aoBeveig pe vooo mavw amnd to dtadpayua (m.x.,
AepdoBAAOTIKO AEpUPWUA) CUXVA TIPOCEPXOVTAL LLE LN TIOPAYWYLKO Brixa, Suomvola, Tovo oTo
otnbog, kat duocdayia.

Ot koltakol oykol (cuvnBwe Aépudpwpa amd PKpa KUTTapa Xwpeig evtoun ) B-
KUTTOPLKO Aéudpwia anod peyaia Kuttapa) moapouctaovtal e KoWako tovo, Suokolllotnta,
napovaoia PnAadntig palag otnv Kolhia, pe epdavion aokitn r ofeiag koiag mou pmopet
AavOaopéva va ekAndOel wg okwAnkoelditida. To omavio mpwtoyeveg NHL Tou maykpEatog
TIAPOUCLATETOL LE TNV KALVLKN EIKOVA TNG Ttaykpeatitidag (304).

To CUOTNUOTIKA CUPTTTWHATA eival acuvhBlota ota NHL ekTo¢ Twv acBevwy pe
ovarmAaoTtiko Aéudwpa anod peyala kuttapa. NMoAlot and autolg Toug acBeveig €xouv
XOUNAO TIUPETO, Kakouxia, avopetia, kat / i anwAsta Bapout. Emeldn OpwG Ta avarmAaoTika
Aepdwpoata anod peyala kOTTopa eival BLOAOYIKWE avopoLa, N KAVIKEC EKONAWOELG €XOUV ULa
TOWKIAN mapouaciaon mou pnopet va mepthapBavel tnv napouvcia emutAokwy amo to Bwpaka i
TNV KOWLQ, EVW O€ OTIAVLEG TIEPUTTWOELG, EpdavileTol WG Lo HEHOVWHEVN BAABN Twv ooTwVv

o€ ouvduaouO WE TIOVO, olbnua 1 éva MaBoAoyLIKO KATAYAL.
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AcBeveic pe avamhaotiko NHL pepikég popéc mapouoialovral e EMWOUVEC
Seppatikég BAABeC, BAABEG TwV ootwy, mepldepikn Aepdadevonabela, Kal
nnatoonAnvoueyaAia (305, 306). Ot emwduveg Sepuatikeég PAAPEC UMOPEL va UTIOXWPHOOUV
autopata. Alyotepo ouxveg BAABEG adopolv OTOUC OPXELS, TOUG TIVEVLOVEG, N} TOUG MUEG. To
avamnAaotikd NHL pnopel eniong va odnynoeL o evepyonoincon Tou CUCTAUATOC TWV
KUTOKWVWV UE EUAvVIon TUPETOU, OLENUATOC KL TTOVKUTTAPOTIEVIAG.

OL aoBeveic pepLkEG HOPEC AVOMTUCOOUV CUUMTWHOTLK CULUETOXI) TOU KEVTIPLKOU
VEUPLKOU CUOTAUATOC TIpLY arod tn Slayvwaon PE anotéAeopa th epdavion movokepaiou,
ONUELWV HNVLyyLopOoU, TOpAAuoNC Kpaviakwy VEUPwWY Kal aloBntnplakwyv dtatapaxwv. Mapd
TO YEYOVOG OTL N CUMETOXN Tou KNZ gival aouvBlotn Katd tn oTtyun Tng dtdyvwong, ot
aoBeveic pe NHL kat Slaitepa Apdwpa amo HKpaA KUTTapo XwpLg evtoun eviote epdavilouv
CUMMTWHOTO EVOELKTIKA HUNVLyYoeykepaAitidac.

AlyoTtepO ouxva ota AepdwpaTa TNG TALSLIKAG NALKLOG UTOPEL VOl GUVAVTHOEL KAVELG
npwtonabn Sepuatikn r} UTIOSOPLO CUUUETOXN.

Ot aoBeveig pe NHL yevika epdavilouv Ama wg HETpLA KAWVIKN £lkOva. Mmopel va
mapouctalouv XapunAo MUPETO, WXPOTNTA, OVATIVEUOTLKA SuoxépeLa, Tovo kal duodopia. H
napouoia palag otnv Katw yvado r otov opBaAukd koyxo eivat mapovoa oto 10% Twv
a00evwy oTLC BLOUNXOVIKEG XWPEG, VW €lval blaitepa ocuxvi o€ AdpLlkavoug e evONULKO
Aéudwpa Burkitt.

AN kAwvika eupnpata oe NHL mepthapfavouv:

e [apouocia tpaxnAkng rf umepkAeidiag palag nmouv ouvnBwg eivat okAnpn, KABNAWUEVN

OTOUC UTIOKELEVOUC LOTOUC Kal avwduvn

e [apoucia Suomvolag i cuplypou os aoBeveig pue pala pecobwpakiouv
e Je aoBeveig ue ouVSpopo avw KoiAng dAEBag pumopel va mapatnpnOet diataon Twv

dAeBwv TOU TPAXNAOU pE cUVOSO UTEpaLia KL OlSnpa TNG TEPLOXAG
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Melwpévo avamveuoTiko PLBuplopa 1] cuplylog napatnpeital Seuteponabwg oe
Bpoyxikn anodpagn n umelwkotikr cuAAoyn. H umelwKkoTikr) cuAAoyn pmopel va
OUVOSBEVETAL OO ETUKPOUOTLKA apPALTNTA

Kollakn diataon r mapouvaoia palog Umopel va uTtapxeL e 1 xwpig evaltodnoia,
avanndwoa svalwodnoia, kot/r PeTakKvoUpeVn apuBAUTNTA

Enwbduveg deppatikég BAABeC umopel va oxetilovtal Ue HEYAAO OVATIAQOTIKO
Aépdwpa and peyala kottapa.

@6Awoaon NG ouveibnong, SlEyepaon, KoL UNVLYYLOUOG Umopel va mapatnpnBel ot
OUMETOXI) TOU KEVTIPLKOU VEUPLKOU CUCTAHOTOG

Eotlakog movog ) olbnua akpwv epdaviletal oe aobeveic pe mpwtonabéc Aéppwpa
TWV 00TWV

IXETIKA aouvnBlota euprpata neplhapyfavouv tnv napouaia:

e Malag oto pwvodapuyya

o [apwtdikng Sloykwong

e MeyéBuvong vedppwv

e ALOYKWONG OPXEWV
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Awayvwotiki Npocéyylon

H Slayvwon npaypatomnoleital pe tn Blodia tou mpooBePAnuévou LoToU KUPLWG O€
000evelg pe evOOKOIALOKO OYKO, O LOTOG eival eUKOAO SLABECIUOC HECW EKTOUNAG N
Sleyxelpntikng oy iag. e mpooPoAn Tou pecoBwpakiou, n yevikn avaitodnoia yia t Angn
™¢ Boyiag mpemel va anodevyetal o mepimtwon nMPooBoArg Tou agpaywyoul A TG avw
KOIANG dAEBOG oo Tov OyKo Kal eMeLdN) oL acBeveic autol £xouv ocuxva SLEUPUCUEVOUG
unepkAeiSloug | tpaxnAtkou Aepudadévec n Stayvwon pe Boia twv adévwv autwv Ue
TOTUKN avalocOnoia pmopel va untokataotiost tn dlevépyela Bwpakotounc. H avaAuon tou
BLOTITIKOU UALKOU HE KUTTAPOUETPLOG PONG YLO TNV OVEUPECH KAPKLVLKWVY SELKTWV EXEL YIVEL TO
T(POTUTIO YLA TNV AVEUPESH TOU avooodalvotuTiou Tou Aepdwpatog (307). H KuttapoyeveTiki
avaluon elval HepLkéG GOPEC XpnoLUn o€ audiBOAEC MEPLTTWOELS.

Q¢ evaAAakTikn AVon, n Stayvwon pnopet va tebel pe tn Andn mAeupttikol uypou 1
HUEAOU TwV 00TWV, SLaitepa av n YEVIKA QATOG lval UTTOTTN 1) €AV OL ATIELKOVIOTLKES
HEAETEC Selyvouv avwpaAn éviacn oAUATOG ard TO HUEAD. € OTIAVLIEG TIEPUTTWOELG UIMOPEL VA
xpnotpornonBel kat to eykepadovwtiaio uypo yia tn dtdyvwon.

H Bloyia Tou puehou eival avaykaio yla tnv a€loAdynon oToLXELWVY yLa T CUUHETOXN
TOU HUEAOU TwV ooTtwV o€ a.0Beveig pe Aepdwpata. Otav aveupiokovial mepLocOTEPOL AT
25% BAdoteg oto HUEAO N e€€taon Bewpeital StayvwoTikn ofelag Asuyalpiag, evw Alyotepol
BAaoteg eival evoelktikol Asppwpartog otadiov IV kata St. Jude (BA. Mivaka 2). H aAvodwtn
avtidpaon tng moAupepaonc (PCR) xpnolomoLelTal yla TNV avixveuon Kal mapakoAolOnaon
NG EAAXLOTNG UTTIOAELTOUEVNC VOOOU OTo HUEAO (308, 309).

MapdAAnAa Kot akopa Kol pLv amo tn Bogia KaAo sivat va AndBouv pia yevikn
g€étaon ailpatog yla ektipnon tng mbavn g EUTTAOKN G TOU LUEAOU TWV 00TWV. H yeviKn
atpoatog pnopet va dei€el avatuia, Asukokuttapwon pe oudetepoddia R nwowvodhia (T-

Aepdwpata), Bpoppokuttdpwon n BpouPonevia, evw Unopel va eival avgnuévn Katn
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Toyutnta kabilnong epuBpwv. Emiong, Aappavetal BLoxnUkog EAeyX0G LE OKOTIO TNV
€KTIHNON TNC VEDPLKNC KAl NTIATIKAC AElToupylag KaBwe Kal yia Tn SLayvwaon Tou cuvdépopou
AUong tou oykou. H avelpeon avEnuévng Tiung tng LDH avtikatomntpilel tn fapltnta tng
vOOOU KOl UIopel va xpnotpomnotnBetl wg eiktng evepyotntag Tng vooou. Tautoxpova, n
TipaypaTomnoinon oopuovwtlaiog mopakEVINOoNG UE TPOCSLOPLOUO TWV KUTTAPWY TOU
eykeparovwrtiaiou uypou (ENY) BonBael otnv afloAoynon tng npooPBoArg tou KNI, yeyovog
Tou emnpealel Tn Beparmeia.

AT ToV ameLIKOVIOTIKO €AeyX0, N TpooBomicOia kat mAdyLa aktivoypadio Bwpakog,
glval onuavtikn yla tv avelpeon OYKwV 0To PecoBwpPAKLo Kal tTnv afloAoynaon tng
OVOTIVEUOTLKAG 060U. To unepnxoypadnua Kolkiag Bonba otnv ektipnon tou pey£Boug Twy
vEDPWV KaL TNG BATOTNTAC TOU OUPOTIOLNTIKOU oUCTHHATOG. OTav umdpxouv emniong
CUUMTWHOTO OO TOUG OPXELC, TO UTIEPNXOYPADNUO TWV OPXEWV BonBA GTOV EVIOTILOUO TNG
vooou. H atovikr topoypadia oto Bwpaka, oTnv KOWLA KoL TNV UEAO UIopEL va
xpnotpomnotnBet yia tn otadlonoinon twv PAapwv. H afovikn topoypadia Tou kpaviou Bonba
OTOV ATOKAELOMO TNG UTtaPENG Halwv Kal TNG TOAVAG CUUUETOXNG TWV KNViyywV 0 ATOUA UE
vooo tou KNZ. H topoypadia ekmoumnng nolitpoviwv-afovikr topoypadia (PET)/CT €xel
UTIOKATAOTHOEL 0€ PUeYAAO Babuod t) odpwon Ue YaAAL0-67 Kot cuvioTdTal Wolaitepa yla
aoBeveig pe NHL (310-314). H uébobdocg autn eival xprowdn yla tv anokdAuvdn kpudpwv
€0TLWV TNG VOoou. TéEAog to omvBnpoypddnua ootwv BonbA otov EVIOMIOUO TPOCOETWV
€0TLWV TNG VOOOU OTA 00TAL.

AM\eg Sokipooieg pmopei va meplthapfavouv opoAoyLkEG EAEYXO yLO TOV LO Tou Epstein-
Barr, Tov kuttapopeyaAoio (CMV), tov 16 tng nratitidag A, nratitidag B, nratitidoag C kat Tov
HIV. To npwtomnaBég NHL tou KNZ, pmopel va eivat €va onpadt tTng mapouoiog
OlVOOOOVETIAPKELAC, OTIWG OLUTH TIOU TIPOKUTITEL OO TO OXETW{OUEVO He Tov HIV cuvdpopo

ETKTNTNC avoooavemapkelag (AIDS).
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IXETIKA E TNV KATAAANAN KOTOVOUN TwV acBevwy og BEpATTEVTIKES KATNYOPLEC,
UTTAPXOUV LEPLKA KPLOLUO OTOLYXELO TTIOU ATALTOUV EMUTALOV SLAYVWOTLKEG SOKLUAOLEG.
MapAdAAnAa XpNOLUOTIOLELTAL N AVOGOLOTOXNILKI) XPWON YL AVEVPECT TWV Yovidiwv Ttou
oxetilovtal pe tn dtadopomnoinon Twv VEOTTAACUATIKWY AEUPOKUTTAPWY OTIWE N TEPUATLKNA
S6eo€uvoukAeoTlSUALKN Tpavadepdon (TdT) n omola eival Betikn povo o Aepdwpata ano B
kat T mpodpopa kuTtapa aAAd kat o dgiktng bcl-6 o omolog ival BeTikdg povo og kUTTapa
TPOoEPXOUEVA amod To PAAOTIKO KEVTpO (315). TEAOC, N avoyvweLon TwWV UTTOTUTIWV TTOU
OXETL{OVTAL UE CUYKEKPLUEVEG XPWHOOWULKEG LETATOTILOELG UIMOPEL va elval KABOPLOTIK).
EvtouTtolg, KatdAANAo UALKO yLa KUTTAPOYEVETLKA afloAoynaon Sev eival avta dtabéoipo ot
0a0Beveic pe NHL. Xe tétoleg mepumtwoelg, o ¢pBopilov in situ uBpLdiopdc (FISH), mou pmopel va
T(PAYUATOTOLNOEL 08 KOPKIVIKA TTOPACKEUACUATA, 1) O TOUEG Ttapadivng, lval pLo €ykupn
HEBOSOG yLla TNV aveVPECN TWV HEXPL TWPO YVWOTWV ELSIKWV XPWHOCW UKWV LETAOECEWV
TIOU OXETL{OVTAL LE CUYKEKPLUEVOUC UTIOTUTIOUG (316). MOAAEC MEPLUTTWOELG, BPAUCUATWY TOU
DNA, 1) petaypad£c yovidiwv ouvtnéng el8IKWY yLa GUYKEKPLUEVOUG UTIOTUTIOUG AU WHATWY
umopet va avixyveuBouv pe ahvuoldbwtn aviidpaon moAuvpepaong (PCR) (317). Mpoodarta, ExeL
davel mwg 1o Aéudwpa Burkitt €xel éva avamapaywylpo npodid ékbpaong yovidiou mou
Umopel va xpnotuomnolnBet yla va tpoodlopioel kat va Stakpivel poplakd to Aépudwpa Burkitt
oo aAhouc urtoturmoug (318, 319).

MéBobol, OTwWE N TAUTOTIOLNGCN TWV YEVETIKWY AAAAYWV OE VEOTIAAGUATIKA KUTTAPO
Kal n dtepevvnon tou ipodiA yovidlakng ékbpaong o€ eminedo yoviSlwpatog, eivat
€€QLPETIKA ONUAVTIKEC YLO TOV TIPOOSLOPLOUO BLOAOYLKWE SLOKPLTWY UTTOTUTIWV KOl
BepameuTikwy oTOXwV. Q¢ K TOUTOU, TPETEL VA YIVETAL TPOOTIAOELO WOTE, LETA ATIO TNV
KATAAANAN SlayvwaoTtikn Taflvopnon tou kabe acBevr), va Statnpeital KATAAANAO UALKO yla
HEAAOVTIKN €peuval (T.X., KEKABAPUEVA KOPKLVLIKA KUTTOPA, VEOTTAOGLLOTLKOC LOTOG

Statnpnuévocg otnv katapuén).
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OepaneVTIKA MPOCEYYLON KAl TPOYyvVwon

INUOVTIKEG Ttpoodol €xouv mpaypoatomnolnBel otn Bepamneia Tou madikov NHL. H
avayvwplon otL Stadpopetikol urtdtunol tou NHL amattouv StadopeTIKEC OTPATNYLKES
Bepamneiag Atav BepeAlwdouc onuaociog yla tnv enttuxn avadeén twv dtadopwv
OEpPATEUTIKWY OXNUATWV. ZUEPA oL opadeg Bepamneiag meplappavouv 1o AepdoBAAOTIKO
Aépdwpa Twv mpodpouwv B-n T-kuttdpwy, Ta B-kuttapikd veomAdopata (B-NHL), kat to
ovarmAaoTtiko Aéudwpa anod peydla kuttapa. H akplBrig dtayvwotikn tagvounon ivat
{WTIKNG ONUaoLoG yla TNV KOTOVoUR Twv acBevwy oTtig KATAAANAEG opadecg Bepaneiag.

ElS1kad mpwtokoAa Stapopdwuéva yla tn Bepaneia maldiwv pe ofeio AepdpoBAaoTikn
Aeuxatpia, €xouv amodelyBOel €ALPETIKA AMOTEAEGUATIKA OTNV OVTLLETWIILON TTOLSLWV UE
AepdoBAaoTikO Aépdwpa Kal oxetilovral pe moooota emiPBiwong Ue amouaia cupBopdTwy
€wg kaL 80%. Ta mpwtokoAa xwpilovtal otig pacelg Tng edpodou, otabeponoinong,
enavedodou Kat cuvtpnong, kot epAapBAavouv KopTLkooTePOELdH, BLVKPLOTivN,
avBpakukAiveg, L-aomapayvacn, kukAodwaodapuidn, pebotpefatn, kutapafivn, 6 -
HEpKamTomoupivn kal 6-6gloyovavivn. H dldpkela tng Oepamneiag kupaivetal ano 18 Eéwg 24
UNVeG. OL TEPLOCOTEPEC UTIOTPOTIEC OUHPBaivouv vwpig Kal oe aoBeveic pe T-AepudpoBAaoTiko
Aépdwpa cuppaivouy Kata tn SLAPKELD TWV MPWTWV 12 pnvwv HETA T Sldyvwaon, YEyovog
TIou UTTOSNAWVEL OTL N SLAPKELA TNC CUVTHPNONG UMOPEL va PeLwOEL.

MNna acBeveic pe avamAaotikd Aéudwpa ou mapouatalouv €kdnAn vooo tou KNI kata
™ dlayvwon, n kpaviakn aktivoBoAnon pe 18 £wc 24 Gy og cuvdUAOUO LE TN
XNHeLoBeparmeia sival e€ALPETIKA ATMOTEAECUATIKEG 0TNV MPOANYN UTIOTPOTIWVY OO To KN
(320-322). Mo aoBeveig xwpic vooo amod to KNZ, n Bepamneia nepthappavel pebotpefatn os
evboppaxyLoia KoL CUCTNHOTLKA XOpriynon Kat eivat emapKkAg yla tnv npootacia tou KNI oe

nadla pe vooo otadiou I/11 (320, 321, 323). ABPoLOTIKEG eVOEIEELG UTTOSELKVUOUV OTL N TEXVIKN
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NG akTvoBOANGCNC TOU Kpaviou pmopel emiong va mapaAeldpBei yia a.obeveic os
TIPOXWPNMEVO OTASLO TNG VOoOU Xwpig mpooPoAr) tou KNZ. YPnAég S6oelg pebotpefatnc
dalvetal mwe elval amoTeAECUATIKEG 0TNV MPOANYN TWV UTIOTPOTIWY OTOUG OPXELS (320).

Mo ta modia pe B-NHL, n otpatnyikn xopriynong uPnAwv 66cewv yla Bpaxyl Xpovikod
Sdlaotnua, ou enavaiappavovtal, anodelxdbnke AMOTEAECUATIKA UE EMLPBLWON TTOU AVEPXETOL
oto 90%. Me Baon tnv €alpetika uPnAr MOANATAACLACTIKA LKAVOTNTA TWV B-Aeudpwpdtwy,
hio Baolkn apxn €lvat n Slatripnon KUTTOPOTOEIKWY CUYKEVTPWOEWY POPUAKOU YLO ETIAPKEG
XPOVIKO SLAOTNO WOTE VA EMNPEACEL 00O TIEPLOCOTEPO VEOTTAACUATIKA KUTTAPA £ival
Suvatod xpnoLlUomoLwVTaG (T KAAOUATIKN Xoprynon n ocuvexn €yxuon (324). Ta dapuaka
TIOU XpnoLuomolouvTaL eEPAapBAVOUV KOPTLKOOTEPOELSH, BLVKPLOTIVN, KUKAODWaauidn n
pwaodapidn, pebotpeatn o uPnAég dooelg, kutapaBivn, SofopouPikivn, etonoaoidn, kat
evboppaylaia xoprnynon tputhol oxnuatog anoteAolpevo anod pebotpe€arn / kutapafivn /
KOPTIKOOTEPOELSN Kal odnyouv o emiPBiwon eAevBepnc cupBapdtwy €wg kat 90% oe
HEYAAEG, TTOAUKEVTPLKEG MEAETEG (325-328). OLuPnAég 8ooeLg Kutapafivng o€ CUVSUAOUO Ue
etomnooidn anodelkvuovtal anoTeAECUATIKEG O aoBevelg 0TOUG OTIOLOUC ATIETUXE N
ouuPartikn Beparmeia (329).

H ouotnuatiki xnueloBepamneia oe cuvbuaouo Pe evboppaylaio €yxuon TPLWV
dapudkwyv kabLotd tnv untotporr anod 1o KNZ onavia o acBeveic pe B-NHL xwpic epdavn
vooo tou KNI katd tn otiyun tng dtdyvwong (321, 326-328, 330, 331). H evboppaxLaia
Bepameia pnopel va elval mepLtt o€ A0OEVELG UE EVTOTILOUEVOUG OYKOUG TTOU £XOUV
adapebel XElpOUPYLIKA EKTOC amod ekelvoug tou Bpiokovtal os kepaAr kot tpdxnio (321). H
Mpoyvwon Twv aocBevwy pe epdavi cuppetoyn tou KNI kata tn Sltayvwaon lvat Xewpotepn
eKelvwv Twv aoBevwv ol omoiol dev £xouv cuppetoxn tou KNI aAAa Bplokovtal os

TIPOXWPNMEVO OTASLO TNG VOOOU LE eVOEXOUEVN EUTAOKH TOU PUEAOU Twv ootwv (321, 326-
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328, 330). H urtotpornr anod Toug OpXELG lval OTIAVLA LE TIC OTPATNYLIKEC Bepameiag Tou
nephappavouv pebotpe€atn o uPnAég dooelg (326, 327).

H tpéxouoa e€alpeTIKA ATMOTEAECUATIKY OEPATIEVTIKY CUOXETIIETAL UE ONUAVTLKNA
TogLIKOTNTA N omola Sev umopoloe va PELWBEL Le PeTa-XNUELOBEPATTEVTIKN SLEYEPON UE
auéntikoug mapayovteg (G-CSF) (332). AcBeveig o mpoxwpnUéEVo oTadLo TG vooou elval o
onUavtiko kivbuvo mepinou 3% va neBavouv amno oxeTl{OUEVEG e Tn Bepareia eMUTAOKEG,
KUPLwC Katd tn Slapkela tng mpwtng daong tng Bepaneiag (326-328, 330). ZoBapn oToUATO-
evteptkn BAevvoyovitida, n omoia mpokaAeital katd KUPLo AOyo, aAAG OXL ATTOKAELOTIKA, OO
TIg uPNAEG SOoeLg peBotpefAtng KaL coPapr) oUSETEPOTEVIA EIVAL OL TILO CNUAVTLKEG OULTIEG
ofelag TofkoTNTAC OL OTtolEC oxeTilovTal pe mPokAnon coBapwv Aolpwéewv. To cuvdpopo
AUonc¢ 6ykou amoteAsi pia coBapn attia voonpotntag kat Bvnouotntag os acOeveic KATA TIG
TIPWTEC NUEPEG TNG XNUEOBEpameiag. H eminMTwon autou Tou cuvSPOUOU HELWONKE
ONUAVTLKA HETA TNV ELOAYWYH OXAMOTOC TTOU OIMOTEAEITAL OO KOPTIKOOTEPOELST), XOUNAR
600N kukAodwaodapuidng kat o€eldaong tou ouptkou (333).

Ze aoBeveig pe avamAaotikd Aspdwpata anod peyala kuttapa, £xouv avadepbel
nooootd enPiwong xwpilg cupPapata oto 65-75%. H didpkela Tng Bepameiag KUpaiveTal amno
HEPLKOUG UAVEG HEXPL KaL 2 €TN. OL TEPLOGOTEPOL OYKOL UTIOTPOTILALOUV PECO OTOUG MPWTOUG
15 pAveg petd ™ dLayvwon, av Kot EXeL mopatnpnBel koL uTTOTPOTN TLO APYA OTNV TTOPELA TNG
vOOOU WE OAEG TIG oTpaTNYLKEG Bepameiag. Oplopévol aoBeveic mapouoldlouv UTIOTPOTA TIOAU
vwpic otn Slapkela tng Bepamneiag. Ta avamAaoTtikd Aepdwpata mTapoucLalouV PETPLA TAoN
€loBoAnc oto KNZ. H cuxvotnta UToTtpomng tnG vooou armod to KN ¢aivetal mwc eivatl
XOUNAR, akopa Kot xwplc mpoAnmtikr aktivoBoAnon kpaviou (321, 334). Mwa pdéodatn
Tuyaomolnpévn HeAETn €8<L€e OTL N xopriynon pebotpefdtng oe uPnAég 8ooelg (3 g/m?
evbodpAeBilwe mavw amo 3 wpec) elval emapKAg yla TV mpootacia tou KNI xwpig emutAéov

evboppaylaia xnueobepaneia (335). MNa toug aobeveig pe €kdnAn vooo tou KNZ, n
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oKTWVOBOANGHN TOU Kpaviou pe 18-24 Gy pmopel va eivat pio Aoy o€ cuvOUAoUO E TN
pueBotpetatn oe uPnAéc dooelg, kutapapivn oe uPnAéc dooelg kal evboppaylaia Bepameia
ue 3 papuaka (334).

H xelpoupyikn eMEUPacn ota apxLkd oTASL XPNOLIOTOLEITAL KUPLIWE W SLayvwoTIikO
EPYOAELO TIPOKELUEVOU VO TTIAPACXEL EMOPKEG UALKO Bloiag. AcBeVEeLG e LIKPA, EVTOTUOUEVA
B-kuttapika kat avamAaotikd NHL mou €xouv adatpebel xelpoupyLlkd €X0UV TOCOCTO
emBiwong mou ayyilel oxedov to 100% PeTA amo 2 Kal 3 CUVTOUOUC KUKAOUG
XNUELOBeparmeiag, avrioTolya. e mpoxwpnuéva otadla, wotdoo, To XELPoupyEio be
OUUBAAAEL oTn Bepamneia evw mapdAAnAa pnopel va kaBuoteproeL TNV Evapén g
XNHUELOBeparmeiag Kot w¢ K TOUTOU lval TEPLTTO.

H aAAoyeviG LETOUOOXEUON APXEYOVWY QLLOTIOINTIKWY KUTTAPWY WG TPWTN YPAUUN
Bepameiag, pnmopel va ivat pa emidoyn yia tn BeAtiwon ¢ emBiwong o uPnAou kivduvou
000evelG pe avamAaoTiko Aépudwpa and peyaia kuttapa n AepdopAraotikd Aéudwpua. Ta
HOVOKAWVLIKA QVTIOWHATO ELVaL Lo VEQ KATnyoplo BEpAMEUTIKWY ETIAOYWVY QIO T OToLa N
pttoulpapunn (avti-CD20) eival eykekpLluévn yia tn Bepamneia eviAlkwv acBevwyv pe B-NHL.
Aev gival cadEg, woToOo0, OTL TA LOVOKAWVLIKA avTlowpata Ba €(0uV TTapOUoLa EUEPYETIKA
anoteAéopata o€ raldld pe B-NHL. H mpooBnkn tng pLtou&Lpdumnng oto XnUeLoBepameutikod
oxnua Nrav enwdeAng ywa bel-6-apvntikolg aAld oxL bel-6-Betikolg Oykoug o€ eVAALKEG
aoBeveig pe Slaxuto Aépudpwpa amnod peydia B-kuttapa (336). Qotooo, ta neplocotepa aldld
pe B-NHL, blwg Aépudwpa Burkitt kot Stdxuto Aépudpwpa and peydia B-kuttapa, eival bel-6
Betika (337). MLa véa YevLA VOUKAEOOLSLKWY aVOAOYWV TTOUPLVNG KOL AVOLOTOAEWV TNG
VOUKA£00LSLKNAG dwadopuldong TnG oupivng Ba emekteivel To dpaopa tng xnuelobepaneiag,
Olwe yia ta T-kuttaplkd veomAdopata. MeAAOVTIKEG eTAOYEG Bepameiag meplappBavouy

£161KkoUC avaoToAE(C Klvaong, Omwg ivat ol avaoTtoAeig Alk kal ta pappaka mou
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napepBaivouv otnv evepyoroinon Tou upnvikoL mopayovta kKB (NF-k B) 0€ GUYKEKPLUEVOUG
umoTUTIoUG Aspdwpatwy (338).

JUMMEPACUATIKA, TO KOOTOG TWV ANMOTEAECUATIKWY QUTWV Begpamelwy eivat n
€€ALPETIKA peyAAn TOEKOTNTA. ATIO TNV GAAN MAEUPQ, N BavOTNTA Va EMLBLWOEL KATIOLO
TS META Ao [LaL UTIOTPOTTH €lval akopa pikpn. Etot, n BeAtiwon tng Looppomiog PeETaty Tng
TOELKOTNTOG TNG XOPNYOUEVNG Beparmeiag Kal Tou KlvdUvou o€ mepimtwaon mou ehappooTel
€val TILo NTIo oXUa va 0dnynoeL o€ amoTtuyia UPEDONG I KOO KL OE UTIOTPOTN £lval €vag
ONUAVTLKOG TTPOBANUATIONOG. Mia TTOWKIALA aTtd VEEG BEPATIEUTIKECG ETIAOYEC, KATIOLEG ATTO TLG
ormoleg €xouv 6N kaBlepwBel yila tn Bepamneia evnAikwv pe NHL, avapévetal va

aflohoynBouv oto NHL tn¢ matdikn¢ nAikiag (339).
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ZKOTOC

Mapd tnv avénon mou nmapatnenOnKe TI¢ TEAEUTALEG SEKAETIEC OTNV EMIMTWON TWV
NHL, oL meploodtepeC €peuveg avaliTnong ALTLOAOYLKWY TAPAYOVTWY TNG VOoOU oTa madla
KATAANYOUV OE EVOELKTIKEG CUOXETLOELG e Ttpodavr) TNV AVAYKN MEPALTEPW SLEPEVUVNONG TOU
B€partog. Baolko apwyo o€ auTr TNV MPOooTabela otn xwpa Hag anoteAet n umapén €Bvikov
Siktuou Kataypadng dedopévwy EMIMTWONG, CUYKPLTIKWY EKBECEWV O€ MOPAYOVTEG KLVSUVOU
Kal SLtaBeouoTnTAC BLOAOYIKWY UALKWYV VLA €PEUVEG LOPLOKNG KOL YEVETLKAG aLTLOAOYLaG.
Agdopéva amnod avahoyes BAoelg kataypadrg Twv aLUATOAOYKWY KaKonBelwy LE eviaia
KpLTpLa eyypadng Kot KwSLKomoinong yla emapkeg Slaotnua, Pmopouv va cuvaglohoynbolv
KaBw¢ aUEAVETOAL N OTATLOTIKN LOXUG HEUOVWHEVWY EBVIKWY peAeTwy (340, 341).

Aoyw TG amouoiag xpnotikwyv dedopévwy amo to EBviko Apyeio Kataypadng
KakonBelwwv otn xwpa pag anod to onoio Ba pnmopovcav va avtAnbolv oToleia yla Tig
TALOLKEC ALUATOAOYLIKEG KakonBeleg otnv EAAGSa, amo to 1996 to Epyaotriplo Yylewvng,
Erudnuiodoyiag kat latpikn g ZTATIOTIKAG TNG laTtpkng 2XoAnG Tou Mavemotipiov ABnvwy
ouvtovilel to «MaveAAnvio Apxeio Kataypadnc Matdikwv Alpatoloyikwv KakonBetwv»
(Nationwide Registry for Childhood Hematological Malignancies, NaReCHeM). Zto §iktuo
OlUTO CUMUETEXOUV Kol Tal £€L IO 0-0YKOAOY LKA T LATA TTIOU OVTLUETWITI{OUV TLG TIEPUTTWOELC
OUTEG OTN WP Hag Kal CUAAEYovTaL evepynTika dedopéva mpwtodlayvwoewy, aAAd Kal
emBiwong madwv mou Stayvwotnkav pe Asvyxatpia N Aépdwpa. MNa kabe véa dlayvwon
matdlov pe NHL €xel avalntnBOel €vag VOCOKOUELOKOG LAPTUPAC EEOUOLWMEVOG Yo GUAO Kall
nAlkia, avapeoa ota maldld mou voonAevovtal yla ATLEG VOOGOAOYLKEG OVIOTNTEG, 1N
Aouwbdoug 1 aAAEPYLKAG aLTloAoyiaG, yLa UIKPOTPOUMATIOUOUC N UKPEC XELPOUPYLKEG
eneuPacelg ota bl voookoueia Pe TIG BAOIKES MEPUTTWOELS. Mo OAOUC TOUG CUUUETEXOVTEG
OTNV €PEUVA, UTIAPXEL AVOAUTLKO EPWTNUATOAOYLO HE SNUOYPADIKES, KOLVWVIKOOLKOVOULKEG,

TiepLBAANOVTONOYIKEC HETABANTEC, ouvrnBeLleg Tou TpOToU (WG KABWE KAl AVAAUTIKO LATPLKO
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LOTOPLKO Kal BloAoyika Selypata yLo TEPALTEPW EAEYXO TOU POAOU TWV YEVETIKWY Kall
BLoxnUIKWV Topayoviwy. To epwTNUATOAOYLO arteuBUVETAL OTOUG YOVELG Ko/ 1 KNOEUOVEC
TWV MALSLWV PETA A0 EVNUEPWON KAl cLUYKOTABEDN TOUG.

Metagl aAAWV, 6TOUG 0TOXOUG ToU taveAAVIou autol Siktuou neplapBavovtal o
UTTOAOYLOUOG Kal N SLaxpovikh tapakoAouBnon TNG EMIMTWONG TWV TALSLKWVY ALLATOAOYLKWV
kakonBelwv, n dltepelivnon evOEXOUEVNC CUOXETLONG SLadOpwWV apayovIwy KvdUVoU UE TNV
matdikn Asvyalpia kot to Aépudpwpa kabwe kat n emidpacn Twv MAPAYOVIWY AUTWV OTNV
emBiwon amno tn voco. H mapoloa Stdaktopikr dtatplpr) xpnolpomnoinoe yla OAeG TIg
epyaocieg debopéva amno tn Baon NARECHEM. Zto mAaiolo auto, o oTtoxog Tn¢ Statpfrg autng
elval va mapouaotldoet yia npwtn popad otnv EAAada dedopéva emimtwong Twv A uPpwHATWY
Kal va Slepeuvnoel Eva eupl paoua mapayoviwy Kivduvou eudaviong NHL otnv maidikn
NALKLaL.

TNV MPpWTN €pyacia, EKTILATOL N ETMUMTWON Kol Ta EMONULOAOYLKA XOUPOKTNPLOTIKA
TwV Aepdwpatwy Hodgkin’s tng matdikng nAwkiog otnv EAAASa péoa amo pia LEAETN acBevwv
HOPTUPWV WOTE VA aVTLOLOOTAAOUV TA EUPAHOTA UE AUTA TWV SNUOCLEVCEWV 2 Kl 3 TTou
adopouv oto non Hodgkin’s Aéudwpa. H epyacia auth eival kowvr kat otn SL6aKTopLKN
SwatpBn «Mapayovteg Kivduvou MNa Aspdwpata tng Noawdikng HAkiag», mou umootnpixtnke
arno tnv ka EAtcdfet Avdpn e tnv idla emiBAénouvoa.

TKomog tng 2™ pelétng (14) Atav va SiepeuvnBei otov maudStatpikd mMAnBuopod n oxéon
avapeoa otnVv nAtakn €kBeon kat tov Kivbuvo avamtuéng Aepdwpdtwyv otnv EAAGda, pa
xwpa pe Wdlaitepn nAtopavela, Ue oTOX0 va CUUBAAAEL TNV AVASELEN TPOTIOTIOL|CLUWY
ekO€oswv Kata tnv raldikn nAwia. Ot opolotnteg otn Staxpovikn avénon g
ermudnuioAoyiag Tou peEAAVWHUATOG, GAAWY HopPwWV KOPKivou Tou S€pHaTog, KaBwE Kal Tou
NHL é8woav to évavopa yia th 2" epyacia pe Bdon tnv undBeon otL n ékBeon otnv

umeplwdn aktvoBoAia, KUplog mapayovtag Kivduvou yla Sepuatiko Kapkivo, Ba pmopoloe
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£TONC va MapeUPAANETAL OTO OVOOOTOLNTIKO cuoTtnpa Kot va dtadpapatilel Eva polo otnv
gudavion tou NHL (342-344). EONULOAOYLKEG LEAETEC, WOTOCO, OTIWC L0l CUYKEVTPWTLKA
avaAuon 10 peAetwv acBevwyv poptupwy, dev katadepav va emBeBalwoouv auth thv
unoBeon (345). H undBeon tou auénuévou evdexouévwg Kivduvou yla NHL og dtopa mou
eKTIBevTaL otnV ulepLwdn aktivoPfolia (346-348) dpaivetal va avatpenetal and npoodateg
HEAETEC TOUAA)LOTOV O€ eVAALKEG (349, 350) cUpdwva UE TIG oToieg, N auvénuévn €ékBeon otnv
uneplwdn aktvoBoAia cuvdéetal pe pelwon tng mbavotntag yla avamntuén NHL.

H 3" epyacio adopd o apdleyopevo B€ua tng cucxETong TNE arepyiag pe Tov
Kivbuvo eudaviong NHL o EAAnvomouAa (351). ApKETEG UEAETEC O€ eVIALKEC SElxvouV OTL N
umapén wtoplkol aAAepyiag, n omoia pnopei va Bewpnbel wg EUpecog SEIKTNG LELWUEVNG
enadng He AOLLOYOVOUC TOpAYOoVTEC otV Ttatdikn nAkia, oxetiletal avilotpopwe avaloya
pe tnv mbavotnta avantuéng NHL , evw aAAeg peléteg Seixvouv pLa BTk CUOXETLON, ELOLKA
yla HL (352-354) 1) téAog aAAec kataAryouv os oudétepeg cuoyetioelg (355, 356). Méxpt
npoodata, Lévo U0 MPonyoUUEVEG LEAETEG €ixav SNUOCLEVOEL OXETIKA LLE TN CUCYXETLON TOU
aoBuatog pe to NHL otnv moadikn nAkia (196, 357). Elbikotepa, N LTOALKN LEAETN TTIOU
adopouoe otn cUCKETLON Tou dcBuatog e ta NHL (196) Baowlotav o€ oAU pIKpO delypa
acBevwy (1 oo ta 19 madid pe NHL kat 37 amod toug 307 apTupEeG OV LOTOPLKO
aocBuatog) evw n yoAAkn peAétn (196) mepleAdapPave 128 nepurtwoelg HL kat 848 paptupeg
oo TO YEVIKO MANBUoUO (5-14 eTtwv), kabBwg emiong kat 164 neputtwoelg NHL (2-14 etwv) kat
1312 paptupeg. Av kat n NARECHEM mapéxel cuvexn kal aveAAutn kataypadr twv
VEOSLOYVWOOEVTWY MEPIMTWOEWV TOLSIKOU AepdWHATOC oo To 1996, n XaAUNAR EUTUXWC
EMUMTWON TOU VOOHUOTOC 08NYEL OVAYKAOTIKA OE LUKPO apLOUO VEOSLOYVWOUEVWV
TIEPUTTWOEWV OF ML XWPA, Tou peyéBouc tng EANGSaC. ZTn HeAETn TN dlatplprc (358), Tta

otolela TG eEAANVIKNC avaAuong cuvOuAOoTNKAV LE EKELVO TNG ULOC LOVOV CUYKPLOLUNG
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Snuootleupévng LEAETNG a.oBevwv-papTtupwy amo tn FaAAia (357) os pla petaavaluon pe

OTOXO0 va auénBel n oTATLOTIKA LOYXUG TNG LEAETNC.

YALkO kot MeBodoAoyia

To UAWKO TG mapovoag Slatplpng xwpiletal os tpia pépn. To MPWTO HUEPOG
nepAaUPBAVEL pLa ETUSNULOAOYLKN OVASPOULKI) LEAETN ACOEVWV-UAPTUPWY TIOU EKTLUA TNV
enintwon twv Hodgkin’s Aepdwpdtwy oe madld otnv EAAASA KoL TN CUGKETLON TOUG UE HLa
OELPQA OO TIPOCEYYLOTIKOUC SeiKTEC £KBEONC 0 AOLUWEELS WOTE VA AvTLISLAoTAAOUV T
amnoteAéopata pe autd tou 2°Y kat 3% pépouc ov adopolv ota NHL. To deltepo pépog
nepAaUBAvVEL pLo ETULENULOAOYLKA OVASPOLKY) LEAETN TUTIOU 0LOBEVWV-UAPTUPWYV TTOU
€€eTAlEL TN OUOYETLON AVAEDSA OTO LOTOPLKO €KBeanG otnVv nALtakr aktivoBoAia katl tnv
mBavotnta epdpavionc Asppwpartog (NHL kat HL) otnv nawdiki nAwkia. To tpito pépog
TepANaPBAVEL pLla avadpouLKr LEAETN 0lOBDEVWV-UAPTUPWYV LE OKOTIO TNV ATIOTIUNON TOU
poOAou TNG aAAepyiag kat Tou kwvduvou avamtuéng NHL kot HL ota mawdid pali pe pa
HLETAOVAAUCN TWV AMOTEAECUATWY TIOU TIPOKUTITOUV OTAV T ATOTEAECUATA TNG EAANVLKAC
HeAétng ocuvdualovral He ekelva pLaG YOAAKNAC LEAETNC aoBevwv pHaptupwy. To UALKO Kol n
pneBodoloylia mou xpnolponolOnkayv og KABE pia K TWV TPLWV UEAETWV EPLYPADETOL OTNV
mapovoa EVOTNTA KAl TTAPoUoLAlovTal AVAAUTIKA OTLG TPWTOTUTIEG SNUOCLEVCELG TTOU

anaptifouv tn StatpLPn.

1" Snuooisuon

H peAétn mepthapBavel 95 maidid pe Aépdpwpa Hodgkin’s mou dtayvwotnkav otnv
EAAGSa katd tn Sldpkela tng 7eToug epltodou,1996-2002. MNa SloknTikoug Adyoug dev
unoépeoayv va cupmnepAndBolv 16 MeEPUTTWOELG TTOU eixav SlayvwoTtel o éva amod ta
ouvepyalopeva TuAUata o€ 0An tn SldpKeLla TG LEAETNG R o€ GAAa SUO TUAMATA KATA TNV

72



nieplodo 1996-1997 evw aAAa 8 madla amokAeiotnkayv, cUpudwWv HE TA KPLTAPLA
amokAELopOU, eMeLdN oL yoveig Toug ntav alhodartotl ot onoiot eiyav {nost Alyotepo amo Vo
Xpovia otnv EAAGSa n Ntav anpobupol va cuvepyaotolv. Q¢ ek ToUtou, n LeAETN Baaoiotnke
o€ 71 neputtwoelg HL mou Stayvwotnkav ota Nocokopeia Maidwv MN&A Kuplakol kat Ayia
Jodia otnv ABrva (to tedeutaio meplhappavel duo Tunuata AwpatoAoyiag-OykoAoyiag), To
revikd Noookopeio AXEMA otn ©ecoalovikn (1998-2002) kat to Mavemniotnpiakd NocoKopelo
HpakAeiou Kpntng (1998-2002).

MNna kaBe matdt pe Aéppwpa cuunepAndOnKe otn LEAETN EVOG VOGOKOUELOKOG
HapTUPOG e€opOLWHEVOC KaTd GUAO Kot nAkia (£ 6 uveg) mou voonAgudtav oto 6o
VOOOKOUELO KaL TNV 8La epiodo pe TIC BAOIKEC TIEPUTTWOELS YLa ATILEG TTAB OIS
HLKpoemeUPATELG. OL KNOEUOVEC TPLWV TIOULSLWV-UOPTUPWV NTAV avikavol i anpobupot va
OUVEPYOOTOUV Kal Ta avtiotolya matdld tTng opadag eAéyxou avtikataotadnkav. Amo toug 71
HApPTUPEC, 15 elonxbnoav yla mabroeLg TOU VEUPLKOU GUOTAUATOC (Mapodikr) amwAeLa
ouveidnong, mupetikol onacpol, kepaalyia), 14 yla mabroeLg TNG AVATIVEUOTLKAG 080U Kal
AAAeg Aolpwéels (mveuvpovia, Aapuyyitida, kuttapitidba koyxou, paoyxailaia Aspdpadevitida),
13 ylLa VOO LaTa TOU YOOTPEVTEPLKOU | TOU OUPOTIOLOYEVVNTLKOU (YOooTpeVTEPLTLOQ, KOWALOKO
aAyog, eAkwén koAitda, veppoABioon, atpatoupia), 10 ylo NTIUEG AVATIVEUOTIKEG/
KapSlayyelakeg mabnoels kal dtadopeg alAepyLkeg ekdnAwoelg (doBbua duomnvola,
tayukapdia, ook kat aAAepyikn depuatitidba €€ emadng) kat 19 yla AAAEG KATAOTACELS
(6nAntnplaocn, pualyia , pwtodofia, deppatikd e€avonuata).

OL KNSEUOVEC TWV BACIKWY MEPUTTWOEWYV KL TWV LAPTUPWY EVNUEPWONKAV YLO TOUG
OTOXOUC TNG MEAETNC KAl KAONKAV va amavTrioouV O€ Vol EpWTNHUATOAOYLO TIou adpopouoE
KOWVWVIKO-SnuoypadLkad, avOpwITOUETPLKA, TIEPLYEVVNTIKA Kol EMIAEYUEVA SeSopéva amod To
LOTPLKO LOTOPLKO. H emutponr) dgovtoAoyiag tou Mavemiotnuiov tne latpikng 2xoAng ABnvwv

EVEKPLVE TO TIPWTOKOAAO TNC LEAETNG. APXIKA EEETAOTNKAV KATAVOUEC CUXVOTATWY TWV
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000evwv/ HoPTUPWV OXETIKA UE TG HETABANTEC TNC MEAETNG. AKOAOUOWG, Ta Sedopéva

avaAuBnkav pEow Seopeupévng AoyaplBuikn g maAvépounaong.

2" 8nuocicuon

H cuAAoyr Tou UALKOU yLla TN CUCXETLON TNG NALAKNG akTtvoBoAlag He Ta Aspdwpata
TIPAYHOTOTOLBNKE KATA TN XPOVIKN Tepiodo 1996-2002. Ol acBeveic Atav 218 maidia
nAwioag 0-14 eTwv mou Stayvwotnkav pe kakonon Aspdpwpata, SnAadn 123 maidid pe NHL
kat 95 maudia pe HL. Aedopéva mou adopoucav KOWwVIKO-SnUoypadIkeG LETABANTEG TNV
UTIO HEAETN VOOO OCUYKEVTPWONKAV yLa OAEC TIG IEPLTTWOELG TTIOU avadEPOVTAL TOKTLKA OO
TOL CUMUETEXOVTO KEVTPO 0TO Epyaotriplo Yylewvng kat EmdnuioAoyiag kat xpnotomnotnonkov
ETLONG YLA TNV EKTINON TNG EMiMTWon . Na texvikou¢ Adyouc, dev unodpeoe va Swoel kKaBoAn
TN SLAPKELD TNEG CUYKEKPLUEVNG LEAETNG TA AVAAUTLKA S€SOPEVA TTIOU QMOLTOUVTOL TO £va ATtO
To ouppetExovta kévtpa tn¢ NaReCHeM otn Osooalovikn Kot To 810 LoXUEL yLa TO XPOVIKO
Staotnua 1996-1997 yia Suo akopa TUApata, €va otn Osecoalovikn Kot €va oto HpAKAELO TG
KpAtnc. Na toug napandavw Adyoug 6& cupnepAndOnkav otn peAétn 41 modid ano to
OUVOAO TWV TEPUTTWOEWV, VW 19 emumAéov maldia e€atpednkayv, emeldn oL Yoveic Toug Atav
aAlodarmot oL omoiol Stépevay otn xwpa Alyotepo amnd duo xpovia r apvnbnkav f dev
UIopoUoayV VO CUMUETEXOUV 0T CUVEVTEUEN. TEAKA, N LeAETN epleAdpBave 87 TEPUTTWOELS
matdlwy pe NHL kat 71 moudid pe HL ta onola eixav StayvwoBet ota Noocokopeia Maidwv
N&A KuplakoU kat Ayia Zodia otnv ABriva (to teAeutaio mepthapfavel vo Tunuata
Alpatoloyiag-Oykoloyiag) (1996-2002), to Mevikd Nocokopeio AXEMA otn Oecoalovikn
(1998-2002) kat to MNaveniotnuiaké Noocokopeio HpakAeiou Kpntng (1998-2002).

MNna kaBe matdi pe Aépdwpa, emAEXONKe €vag KATAAANAOG HApTUPAC EEOLOLWUEVOC VLA
™V NAWKia (+ 6 prveg) Kat to GUAo PeTAL MadLWV IOV VOonAgUOVTAV OTO (610 VOGOKOUELD

KOlL KOTA TNV (61a Xpovikr) mepiodo e TIC BACIKEC TIEPUTTWOELG, YLOL NTILEC TTOLOLATPLKEC
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nadnoelg. OL untépec yia 18 amod ta 182 madid tng opadag eAEyXOU TIOU ELXOUE apXLKA
nipooeyyioel (9,8%) ntav avikaveg i anpobupec va cuvepyaotouv. TeEAKA, TAnpodopleg
oUMEXONKav yla 164 maudid amnod tnv opada eAéyxou, amno ta omnoia, 54 elonxbnoav yla
AOLUWEELG TOU avamveuoTIkoU 1} AAAEG Aolpwéelg (mveupovia, Aapuyyitda, kuttapitida
KOyxou, paoxaAlaia Aspudadevitida), 29 maldld yia mabroeLg Tou YaoTPEVIEPLKOU 1 TOU
OUPOTIOLOYEVVNTLKOU CUCTAMATOC (YaoTpevtepitida, KOolakd aAyog, EAkwoN KoAltida,
oupoABiaon, atpatoupia), 26 maldLd yla ATILEG TABAOELS TOU OVATIVEUCGTIKOU CUOTIHUATOC,
kapSlayyelakeg mabnoelg n Stadopeg popdécg alepyiag (aobua, dvomnvola, Taxukapdia, ook
Kol aAAepyIkn deppuatitida € emadnc, 24 yia mobrAoEL TOU VEUPLKOU CUOTNHATOG (tapodikn
OMWAELA CUVELSNONG, TTUPETLKOUG OTtAcoUG, KedaAaAyia) kat 31 yia AAAEG TaBnoeLg
(6nAntnpiacn, pualyia, pwrtodoPia, Sepuatikd e€avoniuata).

OLKNSeUOVEC OAWV TWV MALSLWV EVNUEPWONKAV yLa TOUG 0TOXOUG TNG LEAETNC KAl OTN
OUVEXELX KATA TN SLAPKELA TNG OCUVEVTEUENC ATIAVINOOV OE €Va SOUNUEVO EPWTNUATOAOYLO
TIOU TTAPEXEL OTOLXELO KOWVWVLIKA, SnuoypadLkd Kal avOpwmopeTpkad, mAnpodopieg anod to
TLEPLYEVVNTLKO LOTOPLKO KaBwWG Kat yla tnv EKBeon Twv matdlwy otov NAL0. ZUYKEKPLUEVA, O
HEDOG Xpovog Tou darmavatal and to naldl ava €1o¢ o€ Eva mapabaldoolo BEpeTpo
xpnotpornownke wg deiktng €kBeong otov AALO, AapBavovtag emiong untoyn tn xpnon
avTNALOKWV PETPWV Tpootaciag. MNa to okomo auto, afloAoynbnke eite n amokAELOTIKA Xprion
avTtnNALaKNG KpEUAG/OTPEL 1) Xprion SUo AAAWV CUVICTWHEVWYV HETPWYV TTpooTaciag (KaméAo,
urmAoula, ounpéAa, yuaAld nAiou, avinAlako, OAa ta AAAQ).

Kata tn otatiotikr avaluon, LEAETNONKAV apXIKA Ol KATOVOUEG CUXVOTNTAC TWV
HETABANTWV TNC HENETNC TWV AOBEVHIV GUYKPLTLKA LE TOUC LAPTUPEC UE X TEOT. 3TN OUVEXELL,
ta Sedopéva avaAuOnkav pe pun deopeupévn oAl AoyaplOukn naAvdépounaon
(unconditional multiple logistic regression). Ot cUyXUTLKOL TTAPAYOVTEG TTIOU HEAETAONKAV OTNV

mapovoa €peuva Atav: n nAtkia, To $¢uAo, o TMANBUCUOC TNC TEPLOXNG KATOYWYNC TOU IaLdLou,
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N eKMaldevon TNC UNTEPAC, TO KATIVIOUA TNC LNTEPAC KOTA TN SlapKeLa TnS {wn¢ Tou madlou

Kall To fapog yévvnong.

3" nuooicuon

Kata tn Sidpketa twv 11 etwv, 1996-2008, 374 acbeveic nAwkiag 0 £éwg 14 eTwv
Slayvwobnkav pe Aépudpwpa ota €EL maLld0-0yKOAOYLKA TUAATA 0 OAN TV EAAGSa. Ma
SLoKNTIKOUG AGYOUG, KATA TN SLAPKELO CUYKEKPLUEVWV XPOVIKWY TIEPLOSWV AETITOUEPN
Sebopéva dev Ntav dlabéoipa og U0 Ao TA CULPETEXOVTO TN UOTO, LE ATIOTEAECUA TOV
arokAelopo 67 acBevwy (18%) amo autr) tn HeAetn. EmumAéov 30 aobeveig (8%)
amokAelotnkav eneldn oL KNSEUOVEG ToUG £ite apvhBnKav £lTe ATOV AVIKAVOL VO GUUUETEXOUV
otn HeAETN N elxav eykataAeiPel ta maldid. TeAka ot avaAuoelg cupmnepAnddnoav
OUVOALKA 277 MepMTWOELG Ttatdlwy pe Aépudwpa, 166 pe NHL kot 111 pe HL.

MNa kaBe matdi pe Aéppwpa avriotoxnonke évag KATAAANAOG HApTUPAC EEOUOLWUEVOG
otnv nAKia (* 6 pAveg) kot to GUAO PETAL ekElVwY TTOU voonAelovTay yla ATILEC
maldLaTpLkéC MO OELG, OTO (610 VOOOKOUELD KoL KATA TNV (Sla oTLYUI UE TG BAOLKEG
TIEPUTTWOELC. M0 oUYKeKPLUEVA, Ao Ta 277 atdla-paptupeg, 135 unédepav amnod Loyeveic n
AAAEG AOLUWEELG, OTIWG veupovia kal pacxoAlaia Aspdadevitida, 59 yla vooruata tou
YQOTPEVTEPLKOU ] TOU OUPOTIOLOYEVVNTIKOU CUOTHATOG, OTIWG YaoTPEVIEPLTIOA, KOWALAKO
AaAyog kat awdatoupia, 51 yia kKapSlayyeLakeG 1) B oELS TOU VEUPLKOU GUCTAHATOC, OTIWG
appubuia , mapodikn anwAela cuveldnong, MUPETIKOUG oTtacoUg Kal movokédalo, 14 ya
HUOOKEAETIKEG TTAONOELG, OTIWG TIOVO OTLC ApPBPWOELG KAl LUAAYLEG Kal 18 yla AAAeG BN oELg
OTWG 0 cakyxapwdng dtapitng, SNANTNPLACELS KAl TTOXUCOPKLA.

OLkNdeUOVEG OAWV TWV TALSLA EVNUEPWONKAV YLA TOUC OTOXOUG TNG LEAETNG KOl
QTAVTNOQV O EPWTNOELS TTOU a.popolcav KOWVWVIKO-Snuoypadikd, avOpwIToUETPLKA Kal

TLEPLYEVVNTIKA oTolxela. MapdAAnAa kAnBnkav va avadEpouv Qv UTIHPXE KATIOLO LOTOPLKO
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TOU MaLSLou Tou va OXETI(ETAL UE CUMMTWH AT aAAEpYLaC, ocupnepA\apBavopuévou Tou
aoBuatoc, NS aAAEPYLKAG PLVITIOOC, TOU eKIEHATOC AAAQ Kol AAAEPYLWY OE TPOGLUA N
dapuaka N TNV epdavion aAAepyLKNG avtidpaong apKeTd coBaprg wote va anattnBei dpeon
LatpLkn apéppaon. MNa va ehaylotonolnBei n mbavotnta va cupnepAndBolv otn PeAETN
TIEPUTTWOELG TALS LWV o mapouacialav EMELCOSLAKO CUPLYHO HETA OO LWOELG XWPLG LOTOPLKO
atomniag, uo mawdiatpol (2A, NZ) ou 6e yvwpllav edv to naldi anoteAovoe Baoikn
TEPLITTWON 1 LAPTUPO OVACKOTINGAV TA EPWTNHUATOAOYLA, KABwWG Kot To SLaBEoiLuo LaTpLkod
LOTOPLKO TOoU KABe madlov. Etot, amod ta oktw matdid (3 NHL, 1HL kat 4 pdptupeg) mou
avédepav CUPLYUO KATW amd TV NALKia Twv 2 eTwv, oAAd Xwpig Kavéva AANO LOTOPLKO
aAepylag, xapaktnplotnkav we Un-aAAepyIKA. To MPWTOKOAAO TNG LEAETNG EYKPLONKE amo
Vv Emtponr) Asovtoloyiag tng latpikng 2xoAng Navemniotnuiov ABnvwv.

Aebopévou otL o HL kat to NHL ivat dtakpttég mabBoduoloAoyLKEG OVIOTNTEG,
TIPAYLATOTIOLN OO UE EEXWPLOTEG AVAAUOELG aVA TUTIO AeupwpaToC. Ol KATAVOUES CUXVOTATWY
TWV HETAPANTWV TNG HEAETNG APXLKA CUVEKPLVAV TIG BaokECG tepumtwoel HL i NHL kat toug
HAPTUPEC peE X TEOT. AKOAOVBWC, Ta SESOHEVA AVOAUBNKAV XPNOLLOTOWWVTAC SEGUEUHEVN
mtoAAarmAn AoyaplOuiki aAvdpopnon. Ol mapdyovteg mou aflodoyndnkav adopoloav TLg
HEPEG IOV TtepvoL oAV £TNOLWG Ta TaldLld os mapabaddoola BEpetpa, To BApog yévvnong, T
OELlpA yévvnong, TNV NALKIA TNG LNTEPOG KATA TN YEvvnon, TNV eknaideuon TnG LNTEPASG, TO
KATIVIOMA TNG MNTEPAG KATA TN SLAPKELA TNG EYKUMOOUVNG, TN SLAPKEL TOU HUNTPLKOU
BnAacpou, to deiktn cuVWOoTIOHOU €VTOG TNG OLKiag Kal TNV mapoucia aAlepyiag. To
OTATLOTIKO TTOKETO SAS Xpnolpomolonke og OAeg TIG avaAloelg (359).

Ma va peylotomolnOel N OTATIOTIKI LOXUC TWV OTMOTEAECHATWY UTIOAOYLOAE ETIIONG TO
OXETLKO KivOuVOo Kal Ta avtioTolya SLoTAUOTO EUMLETOoUVNG TToU adpopoucayV TN CUOXETLON
TOU a0BuaTOoC KAl ToV Kivouvo yla kaBéva amo touc duo tunoug Aspdpwpatog cuvdualovrtog

TO ETUUEPOUG OTTOTEAECLLOTA TIOU TIPOEPXOVTAL ATTO TNV €0VIKN peAETn otnv EAAASa kal amo
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N HEAETN aoBevwv-paptupwyv ESCALE mou Ste€nxOn otn MNaAAia (128 neputtwoelg HL ko 848
HOPTUPEC Ao TO YEVIKO MANBUOUO 5-14 eTtwy, 164 neputtwoelg NHL 2-14 stwv kat 1312
naptupeg) (357). Na va anodeuxbolv ta opaApata pepoAniag mov anoppEouy amno TG
SladopeTikeég opadeg mANBUoOU 1 To oXeSLAOUO TNG KABEULOG Ao TIG MEAETEG, CUVOUACAUE
TA AMOTEAEOUATA TWV SUO LEAETWV XPNOLUOTIOLWVTACS TO LOVTEAO oTtaBepwv embpACEWV
(Mantel-Haenszel) (360) petd tnv afloAdynon TnG ETEPOYEVELAC UETOED TWV HEAETWV

xpnotponowwvtag to Cochran Q teot (oto emninedo tou 0,05).

Ztatiotiki Avaivon

Y€ OAEC TIG LEAETEC N AVAAUCT EYLVE LE TO OTATLOTIKO Ttpoypappa SAS (359) evw yla tn
HeTaavaAluon Twv Suo peAeTwV To poypappa STATA €kdoon 11.1 (Stata Corp., College
Station, TX, United States of America (USA). lNa tnVv eKTiHNON TWV SLOXPOVIKWV TACEWY TWV
Aepdpwpdtwy ou cuAAEyovTal amo Ta 6 TOLGOYKOAOYLKA TUAHUATA TNG XWPAS UE EVBUVN TNG
gnontevovoag ano o 1996 kat apxeloBetouvtal otn Baon dedouévwy tou NARECHEM,
dnuootomnololvtal oto SLadIKTUAKO TOTIO narechem.gr Kal ETILKOLPOTIOLOUVTAL ETNCLWG,
umoAoyilovtal apXLIKA Ta ETACLA TTOCOOTA EMMTWONG yla Toug dU0 TuToug Aspdwpdtwy NHL
kal HL. 2tn ouvéxela, yivetal AoyaplOuIKr LETATPOT TWV TOCOOTWY AUTWV KAl EKTLUNCN HE
YPOUULKN TTOALVEpOUNGN TOU TTOOOOTOU €TRoLag avénong i Lelwong tng enintwong twv NHL

kal HL otn Stdpkela tng meptodou eAéyyou (1996-2012).
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AnoteAécuato

1" 8npooicuon

Tnv enttaetia 1996-2002 n enintwon tou HL ota EAAnvomouAa untoAoyiotnke o 7,8
ava 1.000.000 avBpwro-£tn (95% Cl = 6,2-9,5). El81kOtepQ, N emintwon NTav 2,2 yla to
matdla nAtkiag 0-4 etwv (95% Cl = 0,7-3,8), 6,3 yla ta matdid nAkiag 5-9 etwv (95% Cl = 3.8-
8.9) kat 13,9 yia ta maudia nAwkiog 10-14 etwv (95% Cl = 10,3-17,4) ava 1.000.000 avBpwrmo
€TN. ZUVOALKA TaL ayopLa UTEPEXOUV aplBunTika (1,7/1) twv kopltowwv Kat n Stadopd autn
elval otatlotikad onuavtikn (p<0.05).

ITLG LOVOTIAPAYOVTIKEG OVAAUCELG TIAPOUGLATETAL N KATAVOI CUXVOTATWY Twy 71
TALSLWV e Tatdiko HL kal twv e€opolwpévwy Katd nAtkia kat ¢pUuAo poaptupwy He Bacn
KOLVWVLKO-6NUoypadIKA XapaKTNPLOTIKA, aVOpWITOUETPLKOUC TTAPAYOVIEG KoL ETUAEYUEVA
XOPOAKTNPLOTIKA aTtd TO LATPLKO LOTOPLKO. Ta Sedopéva autd eEunMnPeToUV KUPLWG
nieplypadLkoug okomoug. Evtoutolg, paivetal 6Tt n allayr) TOMou Katowkiog anod 1,5 £wg kat
5 xpovia mpLv mapouolalel BeTIKr) cuoxETion Ue Tov Kivbuvo avamtuéng HL ota matdid.
ErtutAéov, matdlad e ovoLKTO XpPWHA LOTLWV, TIOLSLA TWV OTolwV oL UNTEPEC eixav uPnAo
eninedo eknaidevuong Omwe Kot matdLd mou gixav oto oritt yateg epdavilouv avénuévo
Kivbuvo yla HL. To 1otoptkd voonong and Aouwdn Povomupnvwaon mapouotlaleTol eniong we
gudavng mapayovrag kivduvou tng vooou (OR:5, 95% CI=0,5-42,8) 6pwc Aoyw tng UTtapEng
HLKPOU aplBpou Tatdlwy pe aglomioTo LoToplkd voonong and Aouwdn povonuprnvwaon, Sev
umnopet va dtepeuvnBel mepaltépw n mapanavw cuoxEtion. Emiong to 1otopiko
opuydalektopncg (n/ kot adevoeldektopng) f okwAnkoeldektoung, Sev paivetat va oxetiletal
he tov Kivdéuvo gpdaviong HL ota aidia.

AkoAoUBwC, ol peTafAnTEC €xouv apolBaia e€opolwBel yla tnv ektipnon tng

OUOXETLON TOUG HE TO HL tng madikn g NALKIOG XpNOLUOTIOLWVTAC TO POVTEAD TNG SECUEUUEVNG
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AoyaplOuikng e€aptnong. Asv umapyel EvOelén OTL 0 aplOUOC TWV ATOUWYV TTOU HEVOUV OTo (610
OTTTL WG SEIKTNG CUVWOTLONOU KoL EMOUEVWE HEyaAUTEPNG TTBavoTnTaC €KkBEONG o€
AolUwEELS, N oelpd yévvnaong, To BAapog yévvnong, o deiktng palag cwpatog (BMI), to
KATIVIOMA TNG UNTEPOG O0TNV SLdpKeLa TNG {wnG Tou Tatdlol Kal 0 UNTPLKOS BnAacopog
oxetilovtal pe avgnuévo Kivouvo tng vooou. KAatolkot peydAwyv MOAewy (e MANBUOUO Mavw
arno 100.000 katoikoug) epdavilouv PkpOTEPO KivOUVO amd TOUG KATOIKOUG UIKPOTEPWY
TIOAEWV N XWPLWYV, OUWCE TA OIMOTEAECHOTA OV EIVAL OTATIOTIKWE ONUOVTIKA. ETtiong n Betikn
OUOXETLON QVAPETA OTNV eKmaideuon TG UNTEPAG KAl oTov Kivduvo epudaviong tng vooou dev
glval MA£0V OTATIOTIKA ONUAVTLIKI) OTAV 0 €AEYXOG YIVEL LA TIG UTIOAOLTIEG LETABANTEC.
AVTIOETWG, MaLSLA TTOU PEVOUV OE OTITLA LE UIKPO aplOpo aTtOpwy, TTALSLA PE OVOLKTO XpWHA
HOTLWV (KOL CUVETIWG LLE AVOLKTO Xpwua emibepuidac) katl moadla o€ emadn pe Katokidia
yata (aAAd 6xt okUAo) epdavilouv auénpévo kivbuvo TnG vOoOoU O€ OTATIOTIKA ONUAVTLKO
BaBuo. Téhog maldia mou aAAaav Tomo katolkiag 18 éwg 60 pHAveg pLv amo tn Sltayvwaon Tng

vOoou epdavilouv OTATIOTIKA ONUOVTIKA HeyaAUTEPO Kivduvo yia HL.

2" Snuocicuon

H enintwon tou NHL ektundnke otig 10,2 meputtwoelg ava 1.000.000 raldia/étog
(95% Cl = 8.4-12.1) katd tn ddpkela tng meplodou tng peAETng otnv EAAGSa. Onwg ntav
OVOLEVOLEVO TO TTIOCOOTO AUTO ival uPNAOTEPO 0€ CUYKPLON WE TIG 7,8 TTEPLUTTWOELG aVA
1.000.000 raudra/étog (95% Cl = 6.2 - 9.5), mou €xeL urtoAoylotel yia to HL og pa
TiPoNyouUeVn LeAETN Ttou adopoloe oto i6lo xpovikd Staotnua [10]. ZuvoAkd Ta ayopLa e
NHL umteptepoUV apLBUNTLKA TWV KOPLTOWWV UE avaioyia 4:1.

ZTLC LOVOTIAPAYOVTIKEG AVOAUCELG daiveTal N Katavour Twv 71 meputtwoewy tou HL,
Twv 87 mepumtwoewv tou NHL kat Twv 164 paptupwy e BACH KOWVWVIKO-OLKOVOULKEC Kall

TLEPLYEVVNTIKEC HETABANTEC KOOWG Kal KaTA poogyylon Seikteg £kBeong otov NAto. Ta
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SeSopéva auta xpnolHeVoUV KUpilwg yla meplypadlkol okomouc. Qotoco, Ta matdld mou
TIEPOLOAV TIEPLOCOTEPEG NUEPEC O€ £va mapabaldooilo BEpetpo Ppaivetal va Statpéxouv
HLKPOTEPO Kivouvo yla NHL, pia oxéon mou Sev eivat epdavng yia to HL.

To amoteAéopata TG MOAUTIOPAYOVTIKAG AVAAUCNG avaSelkvOOUV TN OXEoN TNG
€kBeong otnv uTtepLWSN akTvoBoAia avapeoa otoug SU0 TUTOUG AEUPWHATOG TNG TALSIKAG
NAKLOG LETA TNV POoapuoyN yLa TiBavoU CUYXUTIKOUG tapdAyovTeG. 2 OtL adopd to HL
otnv madikn nAtkia, paivetal va umtapxel pla avtiotpodn oxéon Ue TNV €kBeon otov A0, N
OTola OWG OTEPELTAL OTATIOTLKAG ONUAVTLIKOTNTAC (TN P TNG YPAUULKAG OXECNG VLA TLG
NUEPEG ou Samavwvral o napabaldacola Bépetpa: 0,31). Asv mpogkupav GANQ OTATLOTLKA
ONUAVTLKA EVPNUATA OE OXEON LE TN oUVEEON e omoladATOTE Ao TIG LETOPANTEC TTOU
e€eTAOTNKAV, EKTOC QO pLa BETIKI) CUOXETION TNG TPLTOPABULAC eKTTAiSELONG TNE UNTEPAC UE
Tov kivduvo tn¢ vooou. AvtiBeta, oto NHL tng madikng NALKLOG UTIAPXEL L0 OTOTLOTIKA
onuavtikn, ocoeopTwUEVN avTioTpodn cuoxETon TNG €kBeong otov NALO pe to NHL tng
TALSLKN G NAKLOG (TLUA p TNG YPAUULIKAG oXEong yia Slatetayuéveg petaAntég: 0,002). H
Xpnon €ite HOvo avinALaKnG KPEUAGS 1} AAAWVY YEVIKWV PMETPWYV pooTaciag amno tov Ao dev
elyav kapia onuavtiki enidpaocn ota anoteAéopata ouv avadépovtal (ta dedouéva dev
eudavitovrat). Mapatnpnbnke eniong pia Betik cuoxetion tou NHL pe to Bapog yévvnong,
HE pa avgnon 500 g va avtiotolxetl og avénon katd 42% otov kivbuvo gudaviong vooou,
evw 6ev UTAPYOUV AAANEC OTATLOTIKA ONIOVTLKEG CUOXETIOELS LUE KATIOLA OTTO TLG AAAEG
HeTaBANnTEG mou e€etalovtal. TEAog, 6tav cuykpivovtal dpeoa oL eputtwoelg HL kat NHL o€
OX£0N UE TIC LETAPBANTEG TOU HEAETNONKAY, N TPOOTATEVTIKN eTidpacn Tng €kBeong nALO yla
1o NHL Atav kat maAt onuavtiky (OR: ~ 0.52, 95% Cl = 0,24 €w¢ 1,17), av kot Sgv Atav

OTATLOTIKA onuavtika (p: ~ 0,11).
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3" Snuoocisuon

ITIC LOVOTIAPAYOVTIKEC AVOAUCELG O EMUTOAACUOC TNG aAAEpylag  Tou acBuatog NnTav
ONUAVTLKA XapUnAOTEPOG LETAEL TwV MeputtwoewVv NHL, aAAd oxL Twv nmeputtwoswyv HL, og
OUYKPLON KE TOUG HAPTUPEG. Ta madld pe NHL mepumtwoelg, o€ avtiBeon pe Toug
OVTLOTOLYOUG LAPTUPEG ElXOV TEPATEL ALYOTEPEC LEPEC O apabaAldoola BEpeTpa Kal ATav
Baputepa Katd tn yévvnon, evw dev mapatnpndnkov onuavtikég Sltadopes HeTall Twy
TEPUMTTWOEWV HL KoLt Toug paptupec. Auta ta otolxeia dev eival apeoa eppnvelolua, Aoyw
TNG MOPOUCLOG CUYXUTLKWVY TIAPAYOVTWV.

Opolwg 0TNV TIOAUTIAPAYOVTLKI) AVAAUGTH, N Ttapouacia BeTIKkoU LoToplkol aAAepylag
ouoxetiotnke pe 50% xapnAotepo kivéuvo yia NHL katd tnv moudiki nAtkion LETA TNV
T(POCOPHOYH VLA TG NUEPEG TTOU TIEPVOUV Ta TtadLd os mapabaAldoaoia B€petpa, To BApog
yévvnong, TNV NALKia TG UNTEPAC KATA TN YEVvNON, TNV EKMAiSeuon TNG UNTEPAG, TO KATIVIOMA
NG UNTEPAC KATA TN SLAPKELA TNG EYKUOOUVNG, TN SLApKELD Tou BnAacuou, tn ospad
yévvnong Kot To Selktn ouvwoTlopoU. AeSopévou OTL TO AoBUa AMOTEAEL VA ONULAVTLIKO
TLOOOOTO TOU CUVOAOU TWV OAAEPYLIKWYV KATAOTACEWYV, AVAAUCAUE EEXWPLOTA OTNV
TLOAUTIOPOYOVTIKI) avAAuaon tnv napoucia BeTikol Lotopilkol AcOuatog Kal Stamotwinke otL
ouvdéetal pe 57% xapunAotepo kivéuvo yla NHL kata tnv matdikr nAtkia o omoiog ntav
OTATLOTIKA ONUAVTLKOC. H BETIKN CUOXETLON TWV ALlYOTEPWY NUEPWV OTNV TTAPOALO KOl TOU
unAdtepou Bapoug yévvnong Ue Tov kKivbuvo NHL ota matdLd mopEPELVE LOXUPH OTA LOVTEAQ
NG MoAuTapayovTIKn ¢ avaiuong. Ocov adopad Tov kivbuvo HL kata tnv matdikn nAikia, dev
SlamiotwOnke kamola epdavng enidpacn g alAepylog 1) Tou AoBUATOC LETA ATTO TNV
TLOAUTTAPOLYOVTIKI) QVAAUGH, AV KoL N LoXUG NTAV TIEPLOPLOUEVN.

MapdAAnAa pe T AANEG aVAAUOELG, EKTIUNONKE 0 CUVOUOCUEVOG OXETLKOG KivOuvOoG
oo tn cuvduaopévn avaluon Twv SeSopévwy TNG EAANVLIKAG Kal TNG YOAALKAG LEAETNG TTOU

Bp€bnke ioog pe 0,52 (95% Cl = 0,32-0,84) 6cov adopd TN CUCKETLON AVAUECA 0TO AcOua e
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to NHL kot 0,86 (95% Cl = 0,51-1,45) yLa T CUCXETLON OVAUECO 0TO AoOua pe to HL. Agv
napatnpnOnke etepoyévela Petafl) Twv SUo peletwy eite oto NHL (Q value=0.46, p-

value=0.50) rj oto HL (Q-value=0.56, p-value=0.46).

Emikoipomnoinon Twv SLa)poviKwy TACEWV ENNTwon AspPwHATWVY

OL SLaXPOVIKEC TAOELG TNE TIPOTUTIWHEVNC OVAAOYQ E TNV NALKLA ETUMTWONG TWV
Aepdwpdtwy anod to 1996 daivovrtat oto Ixnua 6. To Tooootd TG £ToLag LETABOARG oTNV
EMUMTWON yLo TNV epiodo amod to 1996-2012 Seiyvel 6tTL SV UTIAPXOUV CNUAVTIKEG AAAAYEC
™G eninmtwong ava katnyopia Asppwpartog (HL: péon etnola petafoln = -1.3 %, p-value for

time trend= 0,31, NHL: péon etola petaBoln = -0,7%, p-value for time trend = 0.54).

IXAHA 6. ALOXPOVIKEG TAOELG oTNnV emtintwon twv NHL/ HL av 1.000.000 ntaidia (0-14 etwv)
amnod 1o 1996-2012, otnv EAAGSa (21)

Annual Age-Standardized Incidence Rates per 1,000,000
by histological subtype (NHL and HL)

14
13

121 131

12
11
10

Rate
~J (¥4 [T}

W o

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ZzZ01Z2
. _ o Year NHL = HL
HL AIR: Percent annual change = -1,3% (95% CI: -3.8% +3.3%), p-value for time trend = 0,31
MHL AIR: Percent annual change = -0.7% (95% CI; -3.1% +1.7%), p-value for time trend = 0,54

SOURCE: NARECHEM.GR
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Abstract

Objectives To estimate the incidence and epidemiologi-
cal profile of childhood (0<14 vears) Hodgkin®s lymphoma
in Greece derived by the network of childhood Hematol-
ogy=Oncology departments on the basis of all 95 newly
diagnosed cases during a seven-year period.

Methods  Seventy-one of these cases were individually
age and gender matched o an equal number of controls.
Results The incidence of childhood Hodgkin Lymphoma
reached a relatively high figure of 7.8 per million children-
vears, with an age distribution (2.2 for children 0-4; 6.3 for
those 5-9 and 13.9 for those 10-14-vears-old) and male to
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female ratio (1.7:1) similar to that reported from other
cancer registries. Childhood Hodgkin®s lymphoma was
more common among children living in less crowded
quarters (odds ratio {OR): 6.5 and 95% confidence intervals
(95% Cl)p 1.4-30.7), among those who have changed res-
idence 60 to 18 months before the onset of the index dis-
ease (OR: 44, and 95% Cl= 14-14.0), among those
whose families owned a cat (OR: 5.5, 95% Cl = 1.2-25.6)
but not among those whose families owned a dog and
marginally more common, among those with a history of
infectious mononucleosis (OR: 3.0, 95% CI = 0.6-42.8).
Conclusions  Our results point to infectious agent(s) as
playing an etiological role but do not allow diserimination
among the delayed establishment of the herd immunity
hypothesis, the population mixing hypothesis or  that
invoking transmission of the agent(s) from the non-human
reservoir.

Keywords Cat ownership - Change of residence -
childhood - Hodgkin®s lymphoma - Incidence

Introduction

Hodgkin's lyvmphoma is currently recognized by the World
Health Organization as a true lymphoma, notwithstanding
clinical and pathological manifestations of the disease that
point to an inflammatery process (1, 2]. Moreover, there is
now an almost universal acceptance of the hypothesis
proposed by MacMahon in 1966 [3], that Hodgkin's lym-
phoma incorporates distinct disease entities with different
epidemiological characteristics and perhaps different aeti-
ologies: childhood, voung adult and older adult Hodgkin®s
lymphoma [4, 5]. Ebstein-Barr virus (EBV), a ubiguitous
herpes wirus, and infectious mononucleosis. the acute
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infection EBV is frequently associsted with, have been
implicated in the setiology of Hodgkin's lyvmphoma, par-
ticularly the types affecting children and older adults [6, 7).
Because, howewver, the relative risk linking infectious
mononucleosis to Hodgkin®s lvmphoma is a modest two- to
three-fold [8] and the prevalence of antibodies to wviral
capsid antigens of EBV is very high even among children
in most populations, including that of Greece [9, 10]. other
factors have been invoked as possible determinants of the
occwrrence of Hodgkin®s  lymphoma in different age
groups. Such factors for childhood Hodgkin's lyvmphoma,
have been patterns of development of herd immunity [11]
or of population mixing [12, 13]. parental smoking [14,
15], animal contact [16], tonsillectomy [17] and various
perinatal exposures [18-20]. The results. however, have
been collectively inconclusive [21].

We have undertaken a nationwide study of childhood
Hodgkin's lymphoma in Greece with two objectives: firstly,
to estimate the incidence of the disease in the country. be-
cause no governmental cancer registry is operating in
Greece; and secondly, to ascertain the risk profile of
childhood (0-14 vears) Hodgkin's lymphoma through a
matched case-control design. We did not attempt to assess
the role of EBV sero-prevalence because there is already
conclusive evidence that both an association exists and it
does not explain the pattern of the occurrence of the disease.

Materials and methods

A mational network of all six childhood Hematology=
Oncology Departments operating in Greece has been
established and has coordinated epidemiological research
since the mid- 19805 [22, 23]. Since 1994, information is
also being collected for all histologically  confirmed
childhood hematological malignancies, including Hodg-
kin's lymphomas. For the present study, data on 95 cases of
childhood Hodgkin's Iymphoma diagnosed in Greece
during a T-vear period (1996=2002) were eligible. How-
ever, 16 cases diagnosed in one of the collaborating
departments throughout the study period and in another
two departments during the earlier period of the study
(19961997 were not included. Because the exclusions
were based on technical and administrative reasons and
were not selective at the individual level no major bias is
likely to have been introduced. Another eight children were
excluded because the patients’ parents or guardians were
foreign nationals who had lived less than two vears in
Greece or were unable or unwilling to collaborate. There-
fore, the study was based on 71 cases of childhood
Hodgkin's lymphoma diagnosed in five of the departments,
namely those of the ‘PandeAgl. Kyriakou' Children’s
Hospital {one Department) and “Aghia Sophia® General

@ Springer

Children’s Hospital (two distinet Hematology-Oncology
Departments), all located in Athens, the AHEPA General
Hospital in Thessaloniki (1999-2002) and the Crete Uni-
versity Hospital in Heraklion (1999-2002).

For every child with Hodgkin®s lymphoma one hospital
control that met preset matching criteria was enrolled in the
study. Children of the same gender and age {6 months)
and hospitalized for mild conditions or minor surgeries at
the same time as the comresponding cases were eligible to
be included as control subjects in the study group. The
guardians of three potential controls were unable or
unwilling to collaborate and the respective control children
were properly substituted. Out of the 71 controls, 15 were
admitted for nervous system conditions namely: transient
loss of consciousness, febrile conwvulsions, headache
(ICD-10 codes:R55, RS6.0, R51.0 respectively). 14 for
respiratory tract and other infections; (pneumonia, laryn-
gitis, acute inflammation of orbit, axillary lyvmphadenitis
(ICD-10 codes: J12-J18 | JO4-JO6, HO5.0, LO4.0), 13 for
gastrointestinal or genitourinary conditions; gastroenteritis,
abdominal pain, ulcerative colitis, wrolithiasis, hematuria
(ICD-10 codes: K529, R10, K51, N20-N23, R31 respec-
tively), 10 for mild respiratory conditions, cardiovascular
conditions and various manifestations of allergy: asthma
dyspnoes, tachyeardia, shock and allergic contact derma-
titis (ICD-10 codes: J45, ROG.0, 147, B57.9, L23 respec-
tively) and 19 for other conditions; accidental poisoning,
myalgia, photophobia, skin rashes (ICD-10 codes: X49,
MT79.1, H53.1, R21 respectively).

The guardians of all cases and controls (mothers in
~06% in each of the series) were informed about the study
objectives and were asked to respond to an interviewer-
administered questionnaire concerning socio-demog raphic,
anthropometrie, perinatal and selected medical history
characteristics. The Ethics Committee of the University of
Athens Medical School approved the study protocol.

For the analysis, frequency distributions of cases and
controls by the study variables were initially examined. Sub-
sequently, the data were modelled through conditional logistic
regression [24]. SAS statistical package was used [25].

Results

The 95 cases of childhood Hodgkin's lymphoma newly
diagnosed throughout Greece during the 7-vear study per-
iod correspond to an incidence of 7.8 per 1,000,000 person-
years (95% Cl = 6.2<9.5). In particular, the incidence rate
was 2.2 among children (=4 vears of age (95% Cl = 0.7-=
3.8) 6.3 among those 59 (95% CI = 3.8-8.9) and 13.9
among those 10=14-vears-old (95% CI = 10.3=17.4) per
1,000,000 person yvears. Overall bovs outnumber girls (1.7=
1y and the excess is statistically significant (p<0.05).
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Table 1 shows the distribution of the 71 children with
Hodgkin's lymphoma and the individvally matched by
gender and age controls by socio-demographic, anthropo-
metric, perinatal and selected medical history characteris-
tics. These data are not mutually adjusted and serve mainly
descriptive purposes. Nevertheless, there is evidence that
change of residence in the last few years is positively
associated with disesse risk. Moreover light-eved children
and those borm to mothers with high education and in
households that own a cat appear to be at higher risk for
Hodgkin's lymphoma. History of infectious mononucleosis
was mn apparent risk factor (crude odds ratio: 5.0, 95%
Cl =0.5-42.8) but there were too few children with a
reliable history of this disease to allow further exploration
of the association. There was no evidence that tonsillec-
tomy (with or without adencidectomy) or appendectomy
was associated with risk for Hodgkin's lymphoma.

In Table 2, the wvariables indicated in Table 1. are
mutually adjusted for in the evaluation for their association
with childhood Hodgkin’s lymphoma by modelling data
through conditional logistic regression. In this malysis
gender mnd age are not explicitly evaluated since they
represent matched variables and the analysis is conditional.
Also excluded were history of tonsillectomy, appendec-
tomy and infectious mononucleosis because there are few
children with a positive history and that history could not
be independently documented (data not shown).

There is no evidence that sibship size, birth order. birth
weight, height. body mass index {BMI), maternal smoking
during child’s life or history of breast feeding are associ-
ated with the risk for this disease. Residents of large cities
{population of more than 100,000 inhabitants) appear to be
at lower risk in comparison to residents of smaller towns or
villages but the results are not statistically significant.
Moreover the positive association between maternal edu-
cation and disease risk is not statistically significant after
controlling for the other variables. In contrast, children in
less crowed households, those with light-coloured eves
{and presumably skin complexion) and those from house-
holds that own a cat (but not those that own a dog) appear
to be at significantly higher risk of the disease. Children
who have changed residence 60 to 18 months before
diagnosis of the disease {or study enrolment for controls)
were at significantly and substantially higher risk for
Hodgkin®s lymphoma.

Discussion

In this nationwide study of childhood Hodghin's lym-
phoma we found that the incidence of the disease in Greece
is relatively high (7.8 per million children-yvears) with a

nominally significant preponderance of boys among the
cases. The disease is more common among children living
in less crowded gquarters and among children who have
changed residence 60 to 18 months before diagnosis of
Hodgkin's lymphoma (cases) or acute conditions {con-
trols). The interval time of 60 to 18 months was deter-
mined under the basis that for children aged less than
15 years, a S-year period was considered relevant, whereas
1.5 years period proximal to the inclusion date was too
short to be relevant to the chronic disease under investi-
gation. There was no significant evidence that rural versus
urban residence, maternal education. sibship size, hirth
order. height, body mass index., birth weight. maternal
smoking during child's life, breast feeding, tonsillectomy,
appendectomy or dog ownership are important risk factors
for childhood Hodgkin's lymphoma, although power con-
siderations do not allow firm conclusions from apparently
null association in this study. Unexpected findings were the
increased risk of Hodgkin's lymphoma among children
with light coloured eves and among those whose families
owned a cat.

The incidence pattern of childhood Hodgkin's lym-
phoma in the Greek population by age or the gender dis-
tribution is not very different from that noted in other
populations in the European Union [26. 27], although the
incidence rate is at the higher end of the coresponding
distribution.

A high educational level. small sibship size, low birth
order. less crowded housing and the underlying late
development of herd immunity to several contagious
childhood infections characterize diseases that may de-
velop as rare consequences of late infection with a common
infectious agent. Such diseases are typically paralytic
poliomyelitis, infectious mononucleosis and, perhaps,
acute lymphoblastic leukemia [10, 28, 29]. Gutensohn and
Cole [11] have suggested that this pattern may apply to
Hodgkin’s lymphoma in young adults, but it is not incon-
ceivable that the pattern is also compatible with the
descriptive epidemiology of childwod Hodgkin's lym-
phoma. Several earlier studies have indicated that Hodg-
kin's lymphoma is more commaon among children of higher
socioeconomic status families [ 12, 30] and other studies as
well as the present one have pointed to an elevated risk of
the disease among children of smaller families [11] or
those living in non-crowded quarters. The epidemiclogical
picture is far from clear-cut, since associations of child-
hood Hodgkins lymphoma with small sibship size and low
birth order have not been identified either in the present or
on previous investigations [30. 31]. It should be recog-
nized, however, that changing lifestyles and the emergence
of middle classes in the European populations have re-
duced the role of sibship size and birth order as determi-
nants of the patterns of development of herd immunity.
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Table 1 Distribution of 71
children with Hodgkin's
lymphoma and 71 age- and
pendermatched comtrols by
demogriphic, socio-economic,
anthmpometric and pennatal
variahles

@ ﬂ[,r:rmger

Variahle Cuases Controls p-wilue
N %) N %) ifrom 3 with 1 d.f)

Age (years) Matched vanable

=5 B 1.3 B 1.3

549 18 253 15 2.1

-1z el K2 23 114

13+ 25 52 25 152
Gender Matched vanable
Male 45 fl4 45 i 4

Female 26 ST 26 66
Residence (M inhahitants) .43

<N 13 183 10 14.1

20004904 T a4 Q 12.7

10, 000494 9aa 40 563 36 50.7

[ TNATAES 11 155 16 x5
Change of residence: i3
&) to I8 months hetore

] ] w4 41 517

yes 43 A a0 423
Crmowding index {inverse) .13

<15 roomsfperson 18 353 16 x5

(1L.5040.74 iz 45.1 48 a6

.75+ 21 Xh 7 99
Matemal education {years) .05
=h 15 211 27 380

T-4 13 183 10 14.1

-1z 29 4049 24 ELR ]

=2 14 197 10 14.1
Sibship size (.53
1 Q 127 10 14.1

2 is 4493 38 515

2s 27 R0 23 114
Birth omer 158
1 29 404 a0 423

2 26 ST 29 408

3+ 16 el 12 16,49
Height {cm) (.86
<120 10 14.1 12 16.9

121249 5 70 | 1.4

131349 T 949 10 14.1

14149 11 155 14 19.7

150159 16 n: 14 19.7

16l 164 16 2 11 15.5

1T fi £S5 Q 127
Body mass index (kgfm™) .63

=15 q 123 10 14.1

15-16 11 155 15 211

I7-18 15 211 16 x5

19-201 17 2149 10 14.1

21-22 11 155 10 14.1

23+ B 1.3 10 14.1
Eye colour 0.0z
dark {browmn, hlack) 52 732 a3 BR.7

light {green, blue, gray) 149 68 B 11.3
Birth weight {z) (LEAH
<N 17 2149 14 19.7

000-34449 29 MR 27 380

35003494 25 52 21 282

4000+ 10 14.1 10 14.1
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Table 1 Continued

Infectious agents have been linked to childhood malig-
nancies in the context of various hypotheses that are not
mutually exclusive but stress different aspects of the epi-
demiological phenomena. The herd immunity hypothesis

Table 2 Conditional logistic
regression analysis-derived

i twally adjusted odds ratics
(OB ) and 95% confidence
imervals {(95% CI) for
childhood Hodgkin®s lymphoma
by demographic,
socioeconomic, mthropometne
and pennatal variables

Wariable Cases Controls p-value
N {5 M %) {from ¥ with 1 d.f)
Breast fed 1.3
MNao 12 16.9 17 259
yes 54 Bl 54 Th.1
Matemal smoking during child’'s life .13
MNao 42 54901 a3 46.5
yes '] 4.9 38 535
Dog ownership .19
Nao 48 7.6 55 TI.5
Yes 23 34 16 5
Cat ownership .02
MNao 52 T3.2 [k} BR.T
Yes 19 26.8 B 1.3
History of infectious monomscleosis LALEH
MNao [l RLER T UE.6
Yes 5 7.0 1 1.4
Tonsillectomy and/or adenoidectomy .60
MNao i3] w1 a2 B3
Yes T LR Q 12.7
Appendectamy .73
MNao [ Q3.0 a7 L)
Yes 5 7.0 4 5.6

has been outlined above. Population mixing has been
proposed by Kinlen [32] as underlving excess incidence of
childhood leukemia, brought about by the increased density
of contact with specific viruses. This intriguing hypothesis

Wariahle Category or increment  OR Q5% Cl1 n-vilue
Residence {population) = HKN) inhabitants 27 6 126 0.3

LB 14 s 491 072

[LEEALL AR A 15 s 93 013

[LECARL NS baseline
Change of residence & to 18 months before Mo bhaseline

Yes 44 L4 140 001
Crmowding index {invemse) = (1.5 roomsfperson 22 Ty 73 018

11.50-41.74 haseline

.75+ 65 L4 37 002
Matemal edwcation 3 years more 1.3 07 2 0.4
Sibship size I mome 8 0y 23 (.68
Binh omder I mome 14 6 3T 0.5
Height 11 cm more 1.1 0T I 065
Body mass index ? kpim® morne 04 ny 13 072
Ewe color Drark bhaseline

Light T 1O 132 0.
Binh weight 500 g momne 1.1 6 20 066
Breast fed Mo haseline

Yes 14 4 47 055
Matemal smoking Mo bhaseline
during child's lite Yes 1.1 4 31 0.8
Dog owrnership Mo haseline

Yes 14 ol 15 .15
Cat ownership Mo baseline

Yes 55 1.2 256 0.3
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has been difficult to operationalize in specific settings, but
accommodates our finding that change of residence within
the presumed latency of childhood Hodgkin®s lymphoma is
an important risk factor for the disease. Results from earlier
studies have also been compatible with the population-
mixing hypothesis [11]. Lastly, the possibility of an animal
virus causing a human malignancy, including Hodgkin's
lymphoma, has long been entertained [33] without ever
gaining strong support. Our finding that cat ownership isa
risk factor for childhood Hodgkin®s lymphoma should only
be considered as a pointer for further research, although the
absence of an association with dog ownership reduces the
likelihood that the cat-ownership association is due to
information bias.

The results of the present study provide no support for
several previously reported associations with childhood
Hodgkin's lymphoma, namely that: (a) breast feeding re-
duces the disease risk [34-37] (b} maternal smoking during
child’s life increases the risk [14]: () birth weight [38-42]
and height [39] was positively associated with disease risk:
and (d)} tonsillectomy and appendectomy are associated
with increased risk of childhood Hodgkin's lymphoma [17,
43471, It should be pointed out that these associations are
not supported by our findings, but they are not necessarily
refuted, since the confidence intervals around the point
estimates generated from this investigation are generally
wide. Mevertheless, the weight of evidence from the liter-
ature does not support these associations [21, 48] except
perhaps with respect to the positive associations of birth
weight and height with risk of childhood Hodgkin®s bym-
phoma [39].

An important genetic component in the occurrence of
Hodgkin®s Iyvmphoma is documented by studies in twins
[49] and associations with certain human leukocyte antigen
types [50]. The association with eve colowr in our study
may reflect confounding due to population stratification
[51]. which could be a lead for further research, although it
could also be a chance phenomenon, not withstanding the
statistical significance.

Advantages of this investigation are its nationwide
coverage, minimal refusal rates from cases and controls
alike, and highly comparable interviewing conditions be-
tween cases and controls. Disadvantages are those inherent
in hospital based case-control studies [52]. Exclusion of
cases and controls from a particular catchments area re-
stricts the study base but should not, by itself, compromise
validity. An additional weakness was enrollment of hos-
pital controls because in Greece few women in the general
population are eager to discuss issues concerning the health
of their children with essentially unknown persons, not
withstanding their credentials. Hospital controls, however,
were enrolled among those attending the large pediatric
hospitals, which are treating the bulk of childhood mor-
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bidity in Greece and in which the participating pediatric
Hematology/Oncology Units were situated. Therefore, al-
though controls chosen from the total population are
preferable. refusal rates may be so high that might seri-
ously compromise the comparability between cases and
controls. The small size of the studied population is
unavoidable because of the low incidence of childhood
Hodgkin®s lymphoma in a relatively small country.

In conclusion. we have estimated. for the first time. the
incidence of childhood Hodgkin®s lymphoma in Greece
and we have found evidence that population mixing, as
operationalized through change of residence 60 to
18 months before the onset of the index disease. is an
important risk factor. Living in non-crowded gquarters,
which could delay the establishment of herd immunity, also
increases the risk for childhood Hodgkin®s lymphoma.
Lastly, we have found evidence that requires confirmation
before attempting biological speculations, that cat owner-
ship may be a risk factor for this disease.

Acknowledpements We would like to thank the children and the
guandians who participated inthis study for their valuable contribution.

References

1. Harris ML { 199 Hodgkin's lymphomas: ¢lassification, diagnosis
and grading. Semin Hematol 36:22(-232

. Harms ML, Jafte ES, Dicbold 1 et al. {30{) The Word Health
Crganization classification of neoplastic diseases of the hemato-
poietic and lymphod tissues: Report ot the Clinical Advisory
Committee Meeting, Airlie Howse, Virginia, November 19497
Histopathology 36064986

3. MacMahon B {1966) Epidemiology of Hodgkin's disease. Cancer
Res 2601 1891201

4. lamett BF, Armstrong AA, Alexander E (1996) Epidemiology of
EBV amd Hodgkin's lymphoma. Ann Oncol 7:5-10

5. Melbye M, Adami HO {2002) Hodgkin's Lymphoma. In: Adami
HCY, Hunter 13, Trichopoulos [ {eds). Textbook of Cancer
Epidemiology. Cktord University Press, Mew York, pp. 33—
3N

6. Ambinder RF, Lemas MV, Moore 5, Yang 1, Fabian D, Krone C
(1% Ebstein-Barr virus and lymphoma. Cancer Treat Res
99:27-45

7. Hijalgrim H, Askling I, Somensen P et al. (3000) Risk of Hodg-
kin's disease and other cancers atter infectious maononmucleosis.
1 Matl Cancer Inst 92:1522-1 528

E. IARC Monographs on the Evaluation of Carcinogenic Risks to
Humans { 19971 Ebstein—Barr Vims amd Kaposi's samoma Her-
pesvinsHerpesyirus 8. JARC Monogr Eval Caminog Risks Hum
TAT5402

9. Papaevangelou G, Boumeliotou A, Kyriakidou A, Trchopoulos
D {1976) Semoepidemiology of Ebstein-Bar vims infections in
Greece. Arch Med Soc Proceedings Ind Panhellenic Congress:
415421 {im Greek)

10, Petridow E, Dalamaga M, Mentis & et al. {2001) Evidence on the
infectious setiology of childhood leukaemia: the role of low herd
immunity {Greece). Cancer Causes Control 12:645-652

Il Gutensohn M, Cole P{1977) Epidemiology of Hodgkin's discase
in the young. Int ] Cancer 19:395-604

I

90



Cancer Cmises and Control (3006) 1T:208-215

215

12

).

2. Alexander FE, Ricketts T, McKinney PA, Cartwright RA (1991

Community lifestyle characteristics and incidence of Hodgkin's
disease in young people. Int 1 Cancer 48:10-14

. Nyar TA, Dickinson HO, Hammal DM, Parker L {3003

Childhood solid tumors in relation to population mixing amound
the time of hirth. Br | Cancer 88:1370-1374

. John EM, Savite DA, Sandler DF {1991) Prematal exposure to

parenits’ smoking and childbood cancer. Amencan Journal of
Epidemiology 133:123-132

. Sorghan T, Lancashire B, Pror P, Peck I, Stewart A (1995)

Childhood cancer and parental use of aleohol and tobacco. Ann
Epidemiol 5:354-359

. Becker N, Deeg E, Nieters A (2004) Population-based study of

Iymphoma in Germany: rationale, study design and first results.
Leuk Res 2E:713-T24

. Vianna NI, Lawrence CE, Davies IM et al. { 19801 Tonsillectomy

and childhood Hodgkin's disease. Lancet 2:338- 340

. Shu X0», Jin F, Linet M35 et al. (1994) Diagnostic X-ray and

ultrasound exposune and risk of childhood cancer. Br ] Cancer
T0:531-536

. Adarni 1, Glimelius B, Cnattingius 5 et al. {1996) Matemnal and

perimatal factors associated with non-Hodgkin's  Iymphoma
among children. Int 1 Cancer 65:774-777

Smulevich VB, Solionova LG, Belyakowva 5V (1999 Parental
occupation and other tactors and cancer risk in children: 1. Study
methodology and non-occupational factors. Int | Cancer 83:7 12—
77

. Stiller CA {1998) What causes Hodgkin's disease in children?

Eur ] Cancer 34:523-52§8

22, Petnidou B, Trichopoulos 1, Dessypris M et al. {19%96) Infamt

leukaemia atter in wero exposure to radiation from Chernobyl.
Mature 382352353

. Petridou E, Trichopoulos [, Kalapothaki Vet al. (1997) The nsk

profile of childhood leukasemia in Greeoe: a nationwide study. Br
J Cancer 7H:1241-1247

24, Breslow MNE Day ME (19800 Statistical Methods in Cancer

.

a1,

Research. Val I - The Analysis of Case-Control Studies. 1ARC
Sci Publ.: 5-33%

. SAS (1989 SAS/STAT User's Guide {Version 6) 4th ed. SAS

Institwte, Cary, NC

. Ferlay 1, Bray F, Pisani P, Parkin DM (3001) Globocan 2000:

Cancer incidence, Monality and Prevalence Worldwide. 1ARC
Press, Lyon

. Cancer Incidence and Survival by Registry and Tumour. Auwto-

mated Childhood Cancer Informmation System. Awailable at:
hittpedivoarw-dep.iare. friaccis. htm. Last updated March 11, 2003

. Evans AS, Miederman JC {1989 Ebstein-Barr virus. In: Evans

AS fed). Viml Intections of Humans, Epidemiology and Control.
Plenum Medical, New York, pp 265-2492

. Melmick JL {l"JE‘?] Enterovirmses. In: Evans A5 {ad). Vil

Infections of Humans. Epidemiology and Comrol. Plenom
Medical, New York, pp 191-293

Bener A, Denic 5, Galadari 5 {2001 Longer breast-teeding and
protection against childhood leukaemia and lymphomas. Eur
Cancer 3T:234-238

Westergaard T, Melbye M, Pedersen 1B, Frisch M, Olsen JH,
Andersen PR {1997 Birth order, sibship size and nsk of Hodg-
kin's disease in children and young adults: a population-based
study of 31 million person-years. Int | Cancer T2:977-4981

. kinlen L1 {1995) Epidemiological evidence tor an infective basis

in childhood leukasemia. Br 1 Cancer 71:1-5

33,

401,

41.

43,

45.

47.

44,

5.

52.

Dorken H{1975) Hodgkin's discase: an epidemiol ogical study on
140} children—urban/mumal relation, profession of parents, domestic
animal contact. Arch Geschaulstforsch 45:283-2408

.S X0, Clemens 1, Zheng W, Ying DM, 1i BT, lin F {1995)

Infant breastfeeding and the risk of childhood lymphoma and
leukemia. Int | Epidemiol 24:27-32

. Davis ME {1998) Review of the evidence for an association

between infant feeding and childhood cancer. Int 1 Cancer 11
{Suppl :29-33

. Gruffermun 5, Davis MK, Ambinder RF, Shugant Y'Y, Gilchrist

GS, Brecher ML (1998) A protective effect of hreast-feeding on
risk of Hodgkin's discase in children. Pacdiatr Perinat Epidemiaol
12:13 {absiract)

. UK Childhood Cancer Study Investigators (20011 Breastfeeding

and childhood cancer. Br ) Cancer 85; 1685 1694

. Daling 1R, Stareyk P, Olshan AF, Weiss NS (1984) Birth weight

mand the incidence of childbood cancer. 1 Matl Cancer Inst
TEI30- 1041

. Albanes D 199)) Energy halance, body size and cancer. Crit Rev

Oncol Hematol 10: 283303

Savite DA, Ananth OV {1994) Binth charactenstics of childhood
cancer cases, comrols and their siblings. Pediatr Hematol Oncaol
1158754

Fergusom P, Mohr L, Hoel [, Lipsitz 8, Lackland Dy (300X
Possible melationship between birth weight and cancer incidence
amang young adults. Ann Epidemiol 10471

2. Okcu MF, Goodman K, Camezza SE et al. (2002) Birth weight,

cthnicity and occurrence of cancer in children: a population-
hased, incident case-contml study in the State of Texas, USA.
Cancer Causes Control 13:595-602

Cutensohn M, Li FP, lohnson RE, Cole P {1975 Hodgkin's
Disease, tonsillectormy  and  family size. N Engl 1 Med
Hrx-5

. Abmmson JH, Pridan H, Sacks ML Avitzour M, Peritz E {1978)

A case-control study of Hodgkin's disease in lsrael. 1 Natl Cancer
Inst & 1:307-314

Henderson BE, Dworsky B, Pike MO et al. {1979 Risk factors
for nodular sclemsis and other types of Hodgkin's disease.
Cancer Res 3945074511

. Kirchhott LY, Evans A5, McClelland KE, Carvalho EP, Panmuti

C5 (19801 A case-comtml study of Hodgkin's disease in Brazil.
L. Epidemiogic aspects. Am 1 Epidemiol 112:595-608

Liaw KL, Adami 1, Gridley G, Nyren {3, Linet M5 {1997) Risk of
Hodgkin's discase subsequent to tonsillectomy: a population-
hased cohort study in Sweden. Int 1 Cancer 7T2:711-T13

. Melby M, Adami H {2002) Hodgkin's lymphoma In: Adami H,

Humter [, Trichopoulos [¥ {eds). Texthook of Cancer Epidemi-
alogy. Choford University Press, New York, pp. 530-534

Mack TM, Cozen W, Shibata DR et al . {1995) Concordance for
Hodgkin's disease in identical twins suggesting genetic suscep-
tibility to the young-adult torm of the disease. N Engl 1 Med
3341348

Chakmvarti A, Halloran 5L, Bale 81, Tucker MA (1986) Etio-
logical heterogencity in Hodgkin's discase: HLA linked and
unlinked determinants of susceptibility independent of histolog-
ical comcordance. Genet Epidemiol 3:407—415

. Khoury MJ, Beaty TH, Cohen BH {1993 Fundamentals of

Cenetic Epidemiology. Oxtord University Press, Mew York
MacMahon B, Trchopoulos [ {1996) Case-Contmol Studics. In
Epidemiology: Prnciples and Methods, Little Brown, Boston,
pp 229-331

@ Sp:rmg:r

91



2n Anuoaoleuaon

92



Cancer Causes Control (2007) 18:1031-1037
DOI 10.1007/510552-007-9044-2

ORIGINAL PAPER

Sun exposure, birth weight, and childhood lymphomas: a case

control study in Greece

Eleni Th. Petridou ¢ Stavroula K. Dikalioti «
Alkistis Skalkidou ¢+ Elisabeth Andrie + Nick Dessypris +

Dimitrios Trichopoulos * The Childhood Hematology-Oncology Group

Received: 30 January 2007/ Accepted: 10 July 2007/ Published online: 26 July 2007

© Springer Science+Business Media B.V. 2007

Abstract

Objectives To explore whether the inverse association of
sun exposure with non Hodgkin lymphoma among adults is
also evident among the childhood population and test the
specificity of the relation by contrasting the findings to
those for Hodgkin lymphoma.

Methods A total of 87 cases of childhood (0-14 years)
with non Hodgkin lymphoma and 71 with Hodgkin lym-
phoma, diagnosed in Greece through the national network
of childhood Hematology-Oncology Units, during a 7-year
period, along with 164 age- and gender-matched control
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children were enrolled in the study. The guardians of all
eligible children were interviewed in person on the basis of
a structured questionnaire covering socio-demographic,
anthropometric, and perinatal characteristics. Average time
of sunbathing per year at a seaside resort was used as a
proxy variable of exposure to sun controlling for use of sun
protection measures.

Results The estimated incidence of 10.2 cases per
1,000,000 children-years {95% Confidence Intervals (CI),
8.4-12.1} for NHL during the study period in Greece is
around the average figure in countries of the European
Union. There was an inverse association of sun exposure
with Non Hodgkin lymphoma, namely, for an increment of
15 days of sunbathing at seaside resorts children had almost
40% lower risk (Odds Ratio: 0.60, 95% CI: 0.43-0.83),
whereas no such association was evident for Hodgkin
lymphoma. The risk for non Hodgkin lymphoma has been
found to be statistically and significantly higher in birth
weight (Odds ratio: 1.42 and 95% CI, 1.04-1.92, for every
500 g increment), whereas there was no substantial indi-
cation that maternal education or maternal smoking during
the child’s life were important risk factors for the disease.
Conclusions This is the first study to provide epidemio-
logical evidence that increased sun exposure of children
may also be associated with a decreased risk of developing
childhood non Hodgkin, but not Hodgkin lymphoma.

Keywords
Non Hodgkin lymphoma - Sun exposure -

Childhood - Incidence - Hodgkin -
Birth weight

Introduction

Childhood lymphomas are the third most frequent type of
malignancy in childhood following leukemia and central
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nervous system tumors [1]. Their incidence in Europe is
around 10 cases per 1,000,000 children-years, with non
Hodgkin lymphomas (NHL) being somewhat more fre-
quent than Hodgkin lymphoma (HL).

Little is known about the etiology of both types of
childhood (0-14 years) lymphomas. HL. among children
represents a distinct disease entity with different epidemi-
ological characteristics [2—4] in comparison to the same
disease among middle-aged persons. Epstein-Barr virus
infection [5-6], socioeconomic status [2] and herd immu-
nity development patterns [7], as well as population mixing
[8—10] have been studied as potential risk factors along
with [11], [12],
environmental factors [13-15], and perinatal exposures
[16—-18]. Several of these studies are small sized and the
results are usually inconclusive, due to the rarity of the

tonsillectomy genetic  susceptibility

disease in absolute terms.

Even less is known about the epidemiology of childhood
NHL; in a small proportion of cases, the disease has been
linked to Epstein Barr virus infection [19] and congenital
or acquired immunodeficiency disorders [20-22]. An in-
crease in the incidence of NHL has been noted during the
last decades, which is particularly evident among the young
and middle age persons. History of exposure to ultraviolet
radiation has been associated in the past with an increased
risk for NHL [23-25], but recent studies among adults have
actually found that a history of high-ultraviolet exposure
was linked to reduced risk of NHL [26-29].

The aim of this study was to explore the association of
sun exposure with non Hodgkin lymphoma in the child-
hood population of Greece, namely in a country offering
ample sun exposure, and to test the specificity of this
association by contrasting the findings to those for Hodgkin
lymphoma.

Materials and methods

During the 7-year period 1996-2002, 218 incident cases of
childhood (0-14 years) lymphoma (123 NHL and 95 HL)
were diagnosed in Greece through the national network of
childhood hematologists—oncologists in all six collaborat-
ing units across the country. Data concerning socio-
demographic variables and disease diagnosis for all cases
are regularly reported by the participating centers to the
Department of Epidemiology and were also used for the
estimation of national incidence rates overall and by
gender.

In the present study, 41 lymphoma cases diagnosed in
one of the collaborating units throughout the study period
and in another two units during the earlier period of the
study (1996-1997) were not included. Exclusions were
based on technical and administrative reasons and it is not
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likely that major bias have been introduced, as they were
not selective at the individual level. Another 19 children
were excluded because the patients’ parents or guardians
were foreign nationals who had resided <2 years in Greece
and were unable/unwilling to collaborate. Eventually, the
study comprised 87 incident cases of childhood NHL and
71 incident cases of childhood HL diagnosed in the “Pan. &
Agl. Kyriakou™ and the “Aghia Sophia” Children’s Hos-
pitals in Athens (the latter comprising two Haematology—
Oncology Departments) (1996-2002), the AHEPA General
Hospital in Thessaloniki (1998-2002) and the University
Hospital in Heraklion, Crete (1998-2002). For every child
with lymphoma, a suitable control was matched for age
(+6 months) and gender among those hospitalized, in the
same hospital and at the same time as the corresponding
cases, for minor pediatric ailments. The mothers of 18
control children out of the 182 who were initially ap-
proached (9.8%) were unable or unwilling to collaborate.
Eventually, information was available for 164 control
children, out of whom, 54 were admitted for respiratory
tract and other infections; pneumonia, laryngitis, acute
inflammation of the orbit, axillary lymphadenitis (ICD-10
codes: J12-J18 , J04-J06 , H05.0, L04.0), 29 for gastroin-
testinal or genitourinary conditions; gastroenteritis,
abdominal pain, ulcerative colitis, urolithiasis, hematuria
(ICD-10 codes: K52.9, R10, K51, N20-N23, R31, respec-
tively), 26 for mild respiratory conditions, cardiovascular
conditions or various manifestations of allergy; asthma,
dyspnoea, tachycardia, shock and allergic contact derma-
titis (ICD-10 codes: J45, R06.0, 147, R57.9, L23, respec-
tively), 24 for nervous system conditions namely; transient
loss of consciousness, febrile convulsions, headache (ICD-
10 codes:R55, R56.0, R51.0, respectively), and 31 for other
conditions; accidental poisoning, myalgia, photophobia,
skin rashes (ICD-10 codes: X49, M79.1, H33.1, R21,
respectively).

The study protocol was approved by the Ethics Com-
mittee of the Athens University Medical School. The
guardians of all eligible children were informed of the
study objectives and then interviewed in person on the
basis of a structured questionnaire covering socio-demo-
graphic, anthropometric and perinatal characteristics as
well as sun exposure. In Greece, families with children use
to spend part of the three summer month school vacation
nearby the sea, where children have ample and lengthy
sunbathing in the course of swimming activities; in con-
trast, during the remaining period of the year children have
minimal sun exposure in small areas of the body. These
conditions were considered offering a natural experiment
that allowed testing of the hypothesis. Specifically, average
time spent by the index child per year at a seaside resort
was used as a proxy variable of exposure to sun, also taking
into account use of sun protection measures. In order to this
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end, the role of either sole use of sunscreen creams and
sprays or alternatively, use of any two of the recommended
sun protection measures (hat, t-shirt, umbrella, sun glasses,
sunscreen, all other) was examined.

For the statistical analysis, frequency distributions of
childhood HL and NHL cases by the study variables were
initially compared with those among control children.
Subsequently, the data were modeled through multiple
unconditional logistic regressions, using case (HL in one
model or alternatively NHL)/control (children with minor
ailments) status as the outcome variable. In addition, in a
third model, children suffering from NHL were considered
as cases and those from HL as controls. Exposure to sun (in
three categories, ordered) controlling for sun protection
(two categories) was the main predictor variable. Potential
confounders studied in this investigation were: age (three
categories), gender (male/ female), residence (two cate-
gories), maternal education (in three years increment),
maternal smoking during child’s life (two categories), and
birth weight (in 500 g increments). The SAS statistical
package was used in all analyses [30].

Results

An incidence of 10.2 cases per 1,000,000 children-years
(95% CI = 8.4-12.1) for NHL can be estimated during the
study period in Greece. As expected this rate is higher
compared to the average of 7.8 per 1,000,000 children-
years (95% CI = 6.2-9.5) that has been calculated for HL
in a previous study within the same time period [10].
Overall boys with NHL outnumber girls by a factor of 4:1.

Table 1 shows the distribution of the 71 cases of HL, 87
cases of NHL and the 164 controls by socio-economic and
perinatal variables as well as proxies of exposure to sun.
These data are not mutually adjusted and mainly serve
descriptive purposes. Yet, children who spent more days at
a seaside resort appear to be at lower risk for NHL, an
association which is not apparent for HL.

In Table 2, results of the multivariate analysis regarding
the association of exposure to ultraviolet radiation with
both types of childhood lymphomas are shown after
adjustment for the possible confounding effect of the
variables shown in Table 1.With regards to childhood HL,
there seems to be a non significant inverse association with
sun exposure (p-value of linear trend for days spent at
seaside resorts: 0.31). No other statistically significant
findings emerged with regards to the association with any
of the examined variables, except from a positive associ-
ation of higher maternal education with disease risk. In
contrast, with regard to childhood NHL, there is a statis-
tically significant and dose-response inverse association of
sunshine with childhood NHL (p-value of linear trend for

ordered categories: 0.002). Use of either sole sun screen
exposure (data not shown) or overall sun protection mea-
sures did not have any significant impact. A positive
association of NHL with birth weight was noted, with an
increment of 500 g corresponding to a 42% increase in
disease risk, whereas no other statistically significant
associations emerged with any of the other variables
examined in this dataset. Lastly, when directly comparing
NHL with HL cases with respect to the studied variables,
the protective effect of sunshine exposure for NHL was
again sizeable (OR: ~0.52, 95% CI: 0.24—1.17), though it
did not nominally reach statistical significance (p: ~0.11).

Discussion

The incidence rate of childhood NHL estimated for the first
time in Greece in the context of this study is higher than
that of HL [10], but does not seem to significantly vary
from the average of other populations in the European
Union [31]. Among Greek children with NHL a sizeable,
statistically significant and dose response inverse associa-
tion with sunbathing, a proxy of sun exposure, was found,
which seems to be specific for NHL but not for HL.

Inherently, less reliable ecologic studies aiming to
assess the association of latitude and/or estimated ambient
UV-B radiation levels with increasing incidence or mor-
tality from NHL witnessed during the last decades have
demonstrated in the past positive [23-25], negative [26,
32-35] or no association [36]. Several recent and well-
conducted large studies [27-29] have consistently shown a
protective effect of sun exposure with regards to NHL risk
primarily among young and middle age adults.

Assessment of exposure to ultraviolet radiation is not an
easy task and variable measures of sun exposure have been
used in the respective studies. Thus, in Australia, the risk of
NHL was found to be inversely related to several measures
of recreational sun exposure. The association was stronger
with sun exposure on non working days, suggesting that an
intermittent pattern of sun exposure might be the most
protective [27]. In the Scandinavian study [28], a history of
high frequency of sun bathing and sunburns during child-
hood, as well as history of sun vacation abroad, were
associated with 30-40% reduced risk of NHL. Lastly, in a
case—control study from the USA, NHL risk was found to
be lower among those with light colored eyes, those
spending more time outdoors, and those residing in local-
ities with more UV radiation [29].

Several mechanisms have been implicated with regards
to the protective effect of sun exposure, but it is still
unclear whether a UV-systemic immune modulation,
which involves alterations of T-cells subsets, may confer a
reduced risk of NHL or if UV exposure might inhibit
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Table 1 Distribution of 71

children (0-14 years) with Variable

71 Hodgkin lymphoma 87 Non Hodgkin lymphoma 164

Hodgkin lymphoma, 87 children cases cases Controls
with non Hodgkin lymphoma n % n % n %
and 164 control children by
socioeconomic, perinatal Age (years)
variables, and sun exposure <5 8 11.3 16 18.4 26 15.9
variables
5-9 18 25.4 37 42.5 52 317
10+ 45 63.4 34 39.1 86 524
p-value versus controls; y* 2 d.f. 0.29 0.12
Gender
Male 45 63.4 69 79.3 118 719
Female 26 36.6 18 20.7 46 28.1
p-value versus controls; y2 1 d.f. 0.19 0.20
Residence (population)
<100,000 inhabitants 60 84.5 68 78.2 125 762
100,000+ 11 15.5 19 21.8 39 238
p-value versus controls; 72 1 d.f. 0.15 0.72
Maternal education (years)
<6 15 21.1 23 26.4 47 287
7-9 13 18.3 15 17.2 31 18.9
10-12 29 40.9 32 36.8 62 378
>12 14 19.7 17 19.6 24 146
p-value versus controls; 72 1 d.f. 0.16 0.43
Maternal smoking during child’s life
No 42 59.1 43 49.4 87  53.1
Yes 29 40.9 44 50.6 77 469
p-value versus controls; 72 1 d.f. 0.39 0.58
Birth weight (g)
<2.500 5 7.0 4 4.6 10 6.1
2,500-3,999 56 78.9 69 79.3 138 84.1
4,000+ 10 14.1 14 16.1 16 98
p-value versus controls; 72 1 d.f. 0.57 0.15
Sun protection
No 26 36.6 28 322 39 238
Yes 45 63.4 59 67.8 125 762
p-value versus controls; 72 1 d.f. 0.04 0.15
Days spent annually at seaside resorts
0 18 253 31 35.6 30 183
1-14 7 9.9 14 16.1 25 152
15+ 46 64.8 42 48.3 109  66.5
p-value versus controls; y2 1 d.f. 0.45 0.002

lymphomagenesis through photo initiation of vitamin D
production. The active vitamin D hormone calcitriol pro-
motes differentiation and has an antiproliferative effect on
a variety of cell lines, including those of the hematopoietic
system [27]. Recent data, however, did not find an asso-
ciation between vitamin D intake from food or supplements
and NHL risk [29].

In our study, birth weight was found to be statistically
and significantly higher among non Hodgkin lymphoma

@ Springer

but not among HL cases. Schiiz et al. have also indicated
that infants with birth weight <2,500 g may have a higher
risk of developing childhood NHL, but this association was
only weak and, as the authors point out, might be due to the
small number of subjects [37]. There is an increasing body
of evidence that high birth weight shows a positive asso-
ciation with several malignancies, including childhood
acute lymphoblastic leukemia [38-39]. Among the pro-
posed biological mechanisms aiming to explain this pattern
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;-rc:;lr)(l:‘:q?on\-ddl;l::\?cl:zIzi;?]:fc d Variable Category or increment  OR 95% CI p-value
odds‘ ratios (OR) and 95% 71 cases of Hodgkin lymphoma and 164 controls
Confidence Intervals (95% CI)
for Hodgkin and non Hodgkin Age (years) <« Baseline
childhood lymphoma by 5-9 1.13 0.43  3.00 0.81
mutually adjusted 10-14 1.62 0.65 4.00 030
Female 1.54 0.83 288 0.17
Residence (population) <100,000 inhabitants Baseline
100,000+ 0.56 026 120 0.14
Maternal education 3 years more 1.32 099 176 0.06
Maternal smoking during child’s life No Baseline
Yes 0.72 040 131 028
Birth weight (g) 500 g more 1.20 0.88 1.63 026
Sun Protection No Baseline
Yes 0.54 029 1.03 0.6
Days spent annually at seaside resorts 15 days more 0.83 0.58 1.19 0.31
87 cases of Non Hodgkin Lymphoma and 164 controls
Age (years) <5 Baseline
59 1.43 0.63 322 039
10-14 0.65 029 145 029
Gender Male Baseline
Female 0.72 037 139 033
Residence (population) <100,000 inhabitants Baseline
100,000+ 0.84 043 164 0.62
Maternal education 3 years more 1.12 0.85 148 042
Maternal smoking during child’s life No Baseline
Yes 1.37 0.78 241 027
Birth weight (g) 500 g more 1.42 1.04 192 0.03
Sun Protection No Baseline
Yes 0.74 039 139 035
Days spent annually at seaside resorts 15 days more 0.60 043  0.83 0.002

is that high birth weight may be a consequence of higher
circulating levels of growth factors, including insulin-like
growth factor I (IGF-1) [40] which might increase the
proliferative stress on pre-carcinogenic cells.

There was no substantial indication that maternal edu-
cation is an important risk factor for non Hodgkin lym-
phoma, whereas for Hodgkin lymphoma higher maternal
education was associated with increased disease risk and so
does frequent change of residence (10); the latter two
findings possibly point to an underlying
immunological pathogenetic mechanism, more frequently
implicate for the development of HL than NHL. Lastly,

infectious/

little is known about the association of maternal smoking
during the child’s life and childhood lymphoma risk [41]
but the results of the present study provide no support for
such an association.

This is the first study to explore the role of ultraviolet
radiation exclusively among children residing in a country
offering conditions of a natural experiment with regards to

sun exposure: extensive sea shore, mild climate, and ample
sunshine over extended time periods as well as a socio-
cultural milieu welcoming children to long duration sun
bathing, irrespective of socioeconomic status. Compared to
studies among adults, recall bias are expected to be less
present in this study, as the recall period refers to a shorter
(0—14 years) time span and summer vacationing is a dis-
tinctly planned family activity. Moreover, no differential
recall between cases and controls is anticipated, given that
the relation of UVA radiation with the risk of developing
NHL has not been well established so far. Due to the rarity
of the disease, the study size is relatively modest; yet, the
coverage is nationwide, confined only to population of
Greek origin and sufficient to allow already known or
suggested associations such as the positive relation with
birth weight to emerge. This hospital-based case control
dataset on childhood hematological malignancies has
generated over 25 publications in peer reviewed journals.
The participating large pediatric hospitals treat the bulk of

@ Springer
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childhood morbidity with respective catchments’ areas
reaching more than half of the childhood population in the
country, whereas in the hospital environment the quality of
information derived from guardians is maximized and the
refusal rates are minimal.

In conclusion, this study provides empirical evidence

that sun exposure may be inversely associated with the risk

of developing childhood Non Hodgkin lymphoma. The
association is sizeable and pertains only to NHL and not

HL. Additional studies are needed, however, to further

support this finding and explore the link among NHL, UVB
exposure and Vitamin D that might eventually lead to an
amendment of the long standing public health recommen-
dations on sunlight exposure.
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from deficient glycogen debrancher enzyme activity. The
responsible gene (AGL) is located on 1p21. The deficiency
of the enzyme leads to accumulation of glycogen in
liver and muscles. The discase has four subtypes
(Ila-d). Purpose, Methods and Material: We report
an 18 months year old male toddler who was evaluated
for abdominal distention in our department. The child
was well being and the clinical examination revealed
a massive non tender liver without splenomegaly, His
basic biochemical profile showed asymptomatic hepatitis.
We excluded infectious and autoimmune causes. The
next step in our diagnostic algorithm was to search for
a metabolic disease. We performed a fasting challenge
test to evaluate his biochemical response. He developed
significant asymptomatic hypoglycemia and acidosis. His
serum ammonia, lactic acid and uric acid were within
the normal values. His serum cholesterol, TG and CPK
was above normal values. Ketone bodies in the urine
were above the normal. The clinical findings and the
biochemical profile were indicative of a carbohydrates
metabolic discase. Results: We performed full AGL gene
sequence analysis by PCR of both DNA strands of the
entire coding region and the highly conserved exon-
intron splice junctions. We found two heterozvgous
mutations in the AGL gene (¢.3929G>A p.WI1310X
and ¢4474C>T p.Q1492X). Both of them have not
been described in the literature so far, but create STOP
codons. To access if these mutations were de novo or
inherited from his parents we did genetic mutation
analysis in his parents. We found that his parents are
heterozygous carriers of the different mutations we
described previously. Conclusions: DNA gene sequence
analysis by PCR provides an alternative safe, minimal
invasive and highly reliable method to diagnose GSD 111,
In addition provides essential information for genetic
counseling.

PP178: IDENTIFICATION OF PTCH1 MUTATIONS IN
JAPANESE GORLINSYNDROME PATIENTS

Hideki Uchikawa’, Katsunori Fujii’, Toshiyuki Miyashita?, Mamiko
Endo’, Hiromi Mizuochi', Yoichi Kohno!

' Department of Pediatrics, Chiba University Graduate School of
Medicine, Chiba, Japan; ZDepartment of Molecular Genetics, Kitasato
University School of Medicine, Kanagawa, Japan

Purpose: Gorlin syndrome (GS also called nevoid basal
cell carcinoma syndrome) is an autosomal dominant
neurocutancous disorder characterized by congenital
anomalies and tumorigenesis, The gene responsible for
GS is PTCH1, a human homologue of Drosophila gene,
pathched. PTCHI is a receptor of Sonic Hedgehog (Shh)
and an inhibitor of Shh signaling pathway. We have
identified novel PTCHI mutations in Japanese patients
with GS. Methods: We screened the PTCHI gene in 42
patients in 36 families with GS by direct PCR sequencing,
multiplex  ligation-dependent  probe  amplification
(MLPA) and high-density oligonucleotide array. This
study was approved by the local ethics committee of
Chiba university graduate school of medicine. Results:
We detected PTCHI mutations in 39 GS patients in
33 families, including insertion/deletion/duplication
mutations in 19 patients in 16 families (49%), entire gene
deletions in 7 patients in 5 families (18%), nonsense

© The Authors
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mutations in 5 patients in 4 families (13%), splicing
mutations in 4 patients in 4 families (10%), and missense
mutations in 4 patients in 4 families (10%). The
distribution of mutations was in extracellular portion
(14 mutations: 42%), intracellular portion (3 mutations:
9%) and transmembrane portion (11 mutations: 33%).
And the remaining 5 mutations were entire gene deletion
(15%). Although mutations were distributed diffusely and
hot spot was not found, we identified many mutations in
transmembrane portion in spite of small region, especially
4 all missense mutations were situated ontransmembrane
portion. And entire gene deletions were detected,
suggesting that haploinsufficiency of PTCH1 in GS may
play a pivotal role for pathogenesis. Conclusions: In
this disorder, clinical diagnosis during childhood is often
difficult because several characteristic manifestations
develop over time. Therefore, carly genetic diagnosis
is critical for the prevention and early detection of
cancers in GS.

PP179: ALLERGY IN RELATION TO CHILDHOOD HODGKIN
AND NON HODGKIN LYMPHOMAS: A NATIONWIDE
STUDY IN GREECE

Stavroula Dikalioti, Charalampia Pzpadopoulou, Eleni Petridou
Depariment of Hygiene, Epidemiology and Medical Statistics, Athens
Unmversity Medical Schooi, Athens, Greece

Introduction: The prevalence of childhood allergic
diseases and the incidence of childhood Hodgkin
lymphoma (HL) and non-Hodgkin lymphoma (NHL)
have both increased in recent decades, but it remains
unknown whether the two are etiologically related.
Purpose: Given the paucity of data, we sought to explore
the relation of a range of allergic conditions with risk of
both HL and NHL ameng children using consecutive data
registration of lymphomas by the Nationwide Registry for
Childhood Hematological Malignancies (NARECHEM)
in Greece. Material: Between 1996 and 2008, 277
children (aged 0 to 14 years) with HL (N =111) or
NHL (N =166) were enrolled in a hospital-based
case-control study across Greece. Methods: Controls
were individually matched to cases on age and sex.
Multivariate conditional logistic regression was used to
estimate odds ratios (ORs) with 95% confidence intervals
(Cls) for associations of atopic diseases and other
related covariates with risk of childhood HL or NHL.
Results: A history of atopic disease, including allergy
{OR = 0.52, 95% CI = 0.28-0.95) or asthma (OR = 0.45,
95% CI: 0.22-0.94), was associated with decreased
childhood NHL risk, even after controlling for a variety
of sociodemographic and perinatal factors, Atopy was not
associated with childhood HL risk, although statistical
power was limited. Fewer seaside holidays, higher birth
weight, and higher maternal education were also at
least marginally associated with increased childhood
NHL risk, while higher maternal education and lower
residential crowding were marginally associated with
increased childhood HL risk. Conclusions: Atopic
disease may protect against childhood NHL, but not
childhood HL, Thus, the recent rise in both atopic
diseases and childhood lymphomas may not be causally
related. Socioeconomic indicators of age at infection are
inconsistently related to childhood NHL risk, whereas
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childhood HL risk is associated with markers of delayed
infection,

PP180: BETABLOCKERS IN TREATMENT
OF HEMANGIOMA IN INFANCY - TWO YEARS
EXPERIENCE

Veronika Stara', Kvéta Blahova’, Filip Fendl’, Gabriela Nagyova',
Josef Malis?

' Department of Paediatrics, 2 Faculty of Medicine, Charles University
in Prague and University Hospital Motal, Prague, Czech Republic;

2 Department of Paediatric Haematology and Oncology, 2 Faculty of
Medicine, Charles University in Prague and University Hospital Motol,
Prague, Czech Republic

Introduction: Hemangiomas are the most common
benign tumours in infancy. They appear mostly in first
weeks of life or are present at birth, Despite the most
hemangiomas usually regress spontaneously, some of
them can grow rapidly and may cause severe problems. In
past years, conventional therapy included corticosteroids,
interferon alfa, vincristine, pulsed dye laser or surgical
removal. In 2008, Dr, Léauté-Labréze observed beneficial
effect of betablockers (propranolol) in small group of
children with hemangiomas, Methods: During past two
vears we initiated therapy with propranolol in 33 patients
(28 girls, 5 boys). The patient’s age at beginning of therapy
ranged from 1 to 23 months (mean age: 7 months).
Most frequent localizations were face, nose, lip and
eve lids. Among 33 patients, 5 patients had received
prior treatment with corticosteroids. We started using
betablockers in children where the conventional therapy
failed or had to be interrupted due to complications of
corticosteroid therapy. Nowadays, we use propranolol as
a first line treatment in all patients with hemangiomas,
which interfere with vision, if the lip or nose is involved
or in hemagiomas with rapid growth. Results: The
treatment resulted in a partial or almost total regression
of hemangioma in all patients. Effect was usually
evident in second week after initiation of therapy. It
included softeness, decoloration and size reduction. By
now, therapy was discontinued in 8 patients, average
duration of treatment was 7 months, At 3 patients
must be restarted again, because of local reccurence.
Conclusions: Our findings support the previous reports
of the beneficial effect of betablockers in patients treated
with hemangioma. Propranolol is well tolerated and over
the 24- months no complication or adverse cffects were
noted, We conclude that betablockers may be considered
very efficient and safe in treating infantile hemangiomas.

PP181: PAINFUL VASO-OCCLUSIVE CRISIS IN CHILDREN
WITH SICKLE CELL DISEASE: FIVE YEARS OF EXPERIENCE
IN A PAEDIATRIC HEMATOLOGY UNIT

Helena Vieira, Monica Braz, Marcio Moura, Maria Jodo Palaré,
Anzbela Ferrdo, Anabela Morais .
Paediatric Hematology Unit, Hospital de Santa Maria, Lisbon, Portugal

Introduction: Sickle-cell disease (SCD) is a wide-spread
inherited haemolytic anaemia causing a spectrum of
clinical manifestations. Acute painful crisis is a common

© The Authors
Evidence-Based Child Health © 2011 John Wiley & Sons
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complication that can cause significant morbidity and
negatively impact the patient’s quality of life. Purpose:
Description of clinical, demographic and medical care
data in children with SCD acute painful crisis. Methods:
Casuistic study of patients admitted in our hematology
unit between January 2006 and December 2010 with the
diagnosis of SCD vaso-occlusion. Results: Out of 197
admissions for SCD (corresponding to 50 children), 157
had acute painful crisis (corresponding to 44 children).
Among the five years considered in the study, the
admitted children had a median age of 7 years and 68%
were female. All children were SS, One child was taking
hydroxyurea and none were chronically transfused. The
median number of hospitalizations per child was 2,
although 9% of children were admitted more than 10
times, Fever was present in 67 cases and respiratory
distress in 15. The most frequent pain locations were
lower limbs (36,3%) and abdominal (35,7%). In the
majority of admissions, combined analgesia was used.
Morphine infusion was used in 21 cases. 18 children
were transfused, antibiotics were necessary in 87 episodes
and oxygen in 15. The median length of stay was 7 days.
There was no mortality. All but one child were discharged
home and given an appointment for a follow-up.
Conclusions: Acute pain is the most frequent cause for
SCD admissions. The crisis is closely related to infection.
Regular combined analgesia is determinant for the good
outcome.

PP182: SERIOUS THROMBOCYTOPAENIA
AS HEMATOLOGICAL MANIFESTATION OF NOONAN
SYNDROME

Paula Munes', Sara Aguilar’, Maria Jodo Palaré?, Anabela Ferrao?,
Ana Medeira?, Anabela Morais?

'Hospital $. Francisco Xavier, Lisbon, Portugal: 2 Centro Hospitalar
Lisboa Norte, Lisbon, Portugal

Introduction: Bleeding anomalies have been reported
in Noonan Syndrome although thrombocytopenia
was not the most common, especially as first clinical
manifestation. Abnormal platelet count or function
could occur in this disorder. Case Report: Boy, first
child of nonconsanguineous parents, polyhydramnios
diagnosed at 26 weeks of gestation. Birth weight was
2560 g (P5) and length was 45 cm (P < 5), admitted for
bleeding diathesis in the neonatal period. On physical
examination, petechialand purpuric rash, dysmorphic
facies: low-set ears, high forchead, hypertelorism,
and bilateral cryptorchidism, syndactyly of four and
five left foot fingers. There was no evidence of
hepatosplenomegaly. Cardiologic investigations revealed
an aortic valvar dysplasia with minimal insufficiency
and atrial septal defect. An initial complete blood count
showed a platelet count of 5.000/ul. Evaluation of his
neonatal thrombocytopenia included a platelet immune
workup and a congenital infection workup; neither
vielded positive results. Familial thrombocytopenia and
the thrombocytopenia absent radius syndrome were ruled
out. The patient was given several platelet transfusions
and immune globulin over the first weeks of life because
of repeated low platelet counts. Repeat evaluation of his
hemostatic system revealed a consistently low platelet
count (9,000-129,000/1L). The PT and PTT were within
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ratios (ORs) with 95% confidence intervals (Cls) for associations of allergic diseases and other
covariates with childhood HL or NHL risk. Subsequently, we combined our results with those
of a French case—control study in a meta-analysis amounting to a total of 330 NHL cases/1478
controls and 239 HL cases/959 controls. After controlling for sociodemographic, perinatal
and environmental factors, childhood NHL was less prevalent among children with allergy-
associated symptoms overall (OR:0.50, 95% C1:0.27-0.92) or a history of asthma (OR:0.43,
95% CI:0.21-0.88). By contrast, allergy did not seem to be associated with childhood HL risk,
although statistical power was limited. Fewer seaside holidays and higher birth weight were
also associated with increased childhood NHL risk. The combined OR of the two studies
for the association of asthma with NHL risk was: 0.52, 95% CI:0.32-0.84, whereas for HL:
0.86, 95% CI:0.51-1.45. Allergy seems to be strongly and inversely associated with childhood
NHL. It remains to be elucidated in future investigations comprising larger populations,
focusing on specific disease subtypes and employing more pertinent study-designs, whether

this association is genuinely protective.
2011 Elsevier Ltd. All rights reserved.

1. Introduction

Lymphomas, notably Hodgkin’s (HL) and non-
Hodgkin’s lymphomas (NHL), are the third most fre-
quent malignancy in children under age 15 years, follow-
ing leukaemia and central nervous system tumours.' The
overall incidence rate of NHL among children in Europe
is around 10 per million; an increasing trend in the
occurrence of the disease was noted in the last decades
of the 20th century, with annual increases of 0.8-0.9%
from the 1970s to the early 1990s.”* HL is less common,
with a mean incidence rate estimated at 5.8 per million
in European children and a 1% annual increase among
10- to l4-year-olds from 1978 to 1997.* During a later
period (1996-2010), however, no statistically significant
secular trends in the incidence of either childhood NHL
or HL were identified in Greece.>® Part of the reported
rise in NHL and HL incidence might be attributed to
improved diagnosis and cancer registration methods,*
but changing environmental exposures might also play
a role.”

Little is known about the aetiology of childhood lym-
phomas. Even the established association of high birth
weight with leukaemia® is debated with regard to lym-
phomas.” Severe congenital'™ or acquired'* '
immune impairment has been implicated in the patho-
genesis of NHL and, to a lesser extent, HL.">"'® but
the role of less profound immune dysfunction in lym-
phoma development is unclear. Allergic diseases such
as eczema, hay fever and asthma are considered chronic
inflammatory disorders originating from an aberrant
immune response to innocuous environmental antigens.
These conditions, especially asthma, have also been
reported to have increased in prevalence and severity
in most developed countries, including Greece, in the
1980s and early 1990s, showing a less clear pattern in
more recent years.'’ ° The rising prevalence of asthma
during the late 20th century may also point to environ-
mental risk factors or lifestyles’ that may be shared by
asthma and childhood lymphomas. Indeed, intense

early-life exposure to a range of infectious agents has
been reported as being protective for asthma®' leukae-
mia®>** and lymphomas®* among children.

Several studies among adults suggest that allergic dis-
eases (as indicators of a germ-deficient childhood envi-
ronment) are inversely associated with lymphoma
onset, especially NHL,>® whereas other studies indicate
a positive association, especially for HL*®*** or no
effect.®”*" To our knowledge, only two previous studies
have found an association of asthma with childhood
NHL.*"** Given the paucity of data, we sought to
explore the relation of a range of allergic conditions with
risk of both HL and NHL among children using consec-
utive data registration of lymphomas by the Nationwide
Registry for Childhood Hematological Malignancies
(NARECHEM) in Greece’ and to combine our results
with those of the already published case control study
in France.*

2. Materials and methods

During the 11-year period between 1996-2008, 374
patients aged 0-14 years with incident childhood lym-
phoma were newly diagnosed in all six paediatric hae-
matology-oncology departments across Greece and
contributed to NARECHEM. For administrative rea-
sons, during specific time periods detailed datasets were
not available in two of the participating departments,
resulting in the exclusion of 67 patients (18%) from this
study. An additional 30 patients (8%) were excluded due
to refusals, incapacitation or abandonment of the child.
Eventually a total of 277 incident lymphoma cases
(166 NHL and 111 HL) were included in the analyses.

For every child with lymphoma, a suitable control
was individually matched on age (+6 months) and sex
among those hospitalised for minor paediatric ailments,
in the same hospital and at the same time as the corre-
sponding cases. Out of 277 control children, 135 were
admitted for viral or other infections, such as pneumo-
nia and axillary lymphadenitis, 59 for gastrointestinal
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or genitourinary conditions, such as gastroenteritis,
abdominal pain and haematuria, 51 for cardiovascular
or nervous system conditions namely, such as arrhyth-
mia, transient loss of consciousness, febrile convulsions
and headache, 14 for muscle-osteoarticular conditions,
such as joint pain and myalgias and 18 for other condi-
tions including accidental poisoning, obesity and diabe-
tes mellitus.

The guardians of all eligible children were informed
of the study objectives and interviewed in person using
a structured questionnaire covering socio-demographic,
anthropometric, perinatal and selected medical history
characteristics. Guardians were also asked to report
the child’s history of allergy-associated symptoms/con-
ditions (hereafter called “allergy™) including asthma,
hay fever, eczema, allergies to food or medications or
an allergic reaction severe enough to require urgent
medical attention. To minimise the inclusion of “non-
atopic wheezers” among those with a reported history
of bronchiolitis or bronchitis, two paediatricians (SD,
NS) blinded to case—control status reviewed the ques-
tionnaires as well as the medical records of each child.
Thus, all eight children (3 NHL, 1HL and 4 controls)
with reported wheezing symptoms below the age of
2 years but no other history of allergic conditions were
classified as non-allergic. The study protocol was
approved by the Ethics Committee of the Athens Uni-
versity Medical School.

Given that HL and NHL are distinct pathophysio-
logic entities, we performed separate analyses by lym-
phoma type. Frequency distributions of study
variables were initially compared between childhood
HL or NHL cases and their matched controls using
chi-square tests for trend or contrasts. Subsequently,
the data were modelled using multiple conditional logis-
tic regression analyses, treating HL or NHL as the out-
come variable and allergic conditions as well as a series
of potential confounders as predictor variables. Covari-
ates were coded as follows: days spent annually at sea-
side resorts (0, 1-14, 15-29 or 30+ days), birth weight
(in 500 g increments), birth order (continuous), maternal
age at birth (in 5-year increments), maternal education
(mandatory, lyceum, tertiary), maternal smoking during
pregnancy (yes versus no), breastfeeding duration (in 2-
month increments), residential crowding index (<0.50,
0.50 [reference] or >0.50 rooms/person) and allergy
presence (yes versus no). The SAS statistical package
was used in all the analyses.*

To maximise statistical power of the main end-point
of our study, we estimated the combined odds ratios
(OR) and 95% confidence intervals (CI) of the individual
results regarding the association of asthma and lym-
phoma risk derived from our study and a national reg-
istry-based case control study (ESCALE) that was
carried out in France comprising 128 cases of HL and
848 population controls (5-14 years old), as well as

164 cases of NHL (2-14 years old) and 1312 population
controls.** The process was planned a priori and was
statistically feasible, as two studies suffice for such an
approach.® To avoid bias deriving from the different
population groups or study designs, we combined the
results using the fixed-effects (Mantel-Haenszel) model*”
after assessing the between-studies heterogeneity using
Cochran Q statistic (at the 0.05 level of significance).
Data were analysed with the SAS statistical software
(SAS v9, SAS Institute, Carry, NC).

3. Results

Tables 1 shows the distribution of the 166 cases of
NHL and 111 cases of HL, respectively, along with
those of the individual age- and sex-matched controls
by socio-demographic, perinatal, environmental and
allergy-related variables. The prevalence of allergy or
asthma was statistically significantly lower among
NHL cases, but not HL cases, compared with controls.
NHL cases as opposed to their age and sex matched
controls spent fewer days at seaside resorts and were
heavier at birth, whereas no substantial differences were
observed between HL cases and their matched controls.
These data are not directly interpretable, however, due
to mutual confounding.

As shown in Table 2, a positive history of allergy was
associated with a 50% lower risk of childhood NHL after
adjusting for days spent annually at seaside resorts, birth
weight, maternal age at birth, maternal education, mater-
nal smoking during pregnancy, breastfeeding duration,
birth order and residential crowding index. Given that
asthma comprises a sizeable proportion of all allergy-
related conditions, we analysed a positive history of
asthma separately and found that it was also associated
with a statistically significant 57% lower risk of childhood
NHL after multivariate adjustment. The positive associa-
tion of fewer days spent annually at seaside resorts and
higher birth weight with childhood NHL risk remained
robust in the multivariate models. With respect to child-
hood HL, no apparent effect of allergy or asthma was
identified after multivariate adjustment, although power
to detect an association was limited.

Subsequently, we estimated the combined OR
between the Greek and the French study that was equal
to 0.52, 95% CI 0.32-0.84 regarding the association of
asthma with NHL (Fig. 1) and 0.86, 95% CI 0.51-1.45
with HL (Fig. 2). No heterogeneity was observed bet-
ween the two studies either in NHL (Q value = 0.46 p-
value =0.50) or in HL data (Q-value=0.56, p-
value = 0.46).

4. Discussion

In Greece, we found that children with NHL were
less likely (OR: 0.50) to report a history of allergy or
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Table 1
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Distribution of 166 children with non-Hodgkin's lymphoma (NHL), 111 children with Hodgkin’s lymphoma (HL) and their age- and sex- matched
controls by socio-demographic, perinatal, environmental and allergy-related variables.

Variable NHL cases N NHL controls N p-value HL cases N (o) HL controls N p-value
(%) (%) (o)
Sex Matched Matched
Male 129 (77.7) 129 (77.7) 70 (63.1) 70 (63.1)
Female 37(22.3) 37(22.3) 41 (36.9) 41 (36.9)
Age, years Matched Matched
<5 35(21.1) 35(21.1) 7(6.3) 8(7.2)
5-9 69 (41.6) 70 (42.2) 24 (21.6) 21 (18.9)
10+ 62 (37.3) 61 (36.7) 80 (72.1) 82 (73.9)
Allergy-associated symptoms or 0.02 0.29
conditions
Yes 31 (18.7) 49 (29.5) 26 (23.4) 33(29.7)
No 135 (81.3) 117 (70.5) 85 (76.6) 78 (70.3)
Asthma 0.01 0.36
Yes 16 (9.6) 32(19.3) 15(13.5) 20 (18.0)
No 150 (90.4) 134 (80.7) 96 (86.5) 91 (82.0)
Days spent annually at seaside resorts 0.04 0.42
0 61 (36.7) 34 (20.5) 37 (33.4) 29 (26.1)
1-14 30 (18.1) 43 (25.9) 19 (17.1) 24 (21.7)
15-29 42 (25.3) 56 (33.7) 29 (26.1) 29 (26.1)
30+ 33(19.9) 33(19.8) 26 (23.4) 29 (26.1)
Birth weight, g 0.01 0.43
<3000 31 (18.7) 43 (25.9) 23 (20.7) 24 (21.6)
3000-3499 58 (34.9) 66 (39.8) 34 (30.6) 42 (37.9)
3500-3999 57 (34.3) 47 (28.3) 41 (37.0) 33(29.7)
4000+ 20 (12.1) 10 (6.0) 13(11.7) 12 (10.8)
Maternal age at birth, years 0.33 0.71
<20 11 (6.6) 11 (6.6) 8(7.2) 11 (9.9)
21-24 36 (21.7) 36 (21.7) 33(29.7) 35(31.6)
25-29 60 (36.1) 71 (42.8) 48 (43.3) 34 (30.6)
30-34 37(22.3) 34 (20.5) 14 (12.6) 18 (16.2)
35+ 22 (13.3) 14 (8.4) 8(7.2) 13 (11.7)
Maternal education 0.44 0.20
Mandatory education 54 (32.5) 52 (31.3) 33 (29.7) 45 (40.5)
Lyceum 72 (434) 86 (51.8) 57 (51.4) 51 (46.0)
Tertiary education 40 (24.1) 28 (16.9) 21 (18.9) 15 (13.5)
Maternal smoking during pregnancy 0.66 0.86
No 136 (81.9) 139 (83.7) 92 (82.9) 93 (83.8)
Yes 30 (18.1) 27 (16.3) 19 (17.1) 18 (16.2)
Breastfeeding duration. months 0.97 0.68
0 40 (24.1) 47 (28.3) 20 (18.0) 27 (24.4)
<2 46 (27.7) 37(22.3) 30 (27.0) 23 (20.7)
2- 29 (17.5) 27 (16.3) 24 (21.6) 22 (19.8)
4-5 15 (9.0) 17 (10.2) 7(6.3) 13 (11.7)
6+ 36 (21.7) 38 (22.9) 30 (27.1) 26 (23.4)
Birth order 0.05 0.43
1 59 (35.5) 66 (39.8) 35(3L.5) 42 (37.8)
2 69 (41.6) 77 (46.4) 49 (44.2) 47 (42.4)
3 26 (15.7) 19 (11.4) 22 (19.8) 15 (13.5)
4+ 12(7.2) 4(24) 5(4.5) 7(6.3)
Residential crowding index, rooms/ 0.20 0.15
person
=0.50 37(22.3) 28 (16.9) 22 (19.8) 22 (19.8)
0.50 59 (35.5) 74 (44.6) 41 (36.9) 54 (48.7)
=0.50 70 (42.2) 64 (38.5) 48 (43.3) 35(31.5)
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Multivariate adjusted odds ratios (OR) and 95% confidence intervals (Cls) for associations of socio-demographic, perinatal, environmental and
allergy-related variables with risk of childhood Hodgkin's and non-Hodgkin's lymphoma®.

Variable

Category/increment OR 95% Cls p-value

Non-Hodgkin’s lymphoma

Allergy-associated symptoms/conditions Yes versus No 0.50 0.27-0.92 0.03

Days spent annually at seaside resorts 15 days more 0.79 0.61-1.00 0.05

Birth weight 500 g more 1.37 1.04-1.81 0.03
Alternative to allergy introduced variable

Asthma Yes versus No 0.43 0.21-0.88 0.02
Hodgkin's lymphoma

Allergy-associated symptoms/conditions Yes versus No 0.72 0.38-1.37 0.32

Days spent annually at seaside resorts 15 days more 0.84 0.64-1.10 0.21

Birth weight 500 g more 1.13 0.80-1.60 0.49
Alternative to allergy introduced variable

Asthma Yes versus No 0.66 0.28-1.57 0.35

* Also controlling for maternal age at birth, maternal education, maternal smoking during pregnancy, breastfeeding, birth order and residential

crowding index.

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit  limit Z-value p-value

Greece NHL 0.430 0.210 0.880 -2.309  0.021

France NHL 0.600 0.313 1.149 -1.541 0.123
0.516 0.319 0.835 -2.693 0.007

0102 05 1 2 5

10

Fig. 1. Forest plot presenting the meta-analysis based on odds ratios (ORs) for the association of non-Hodgkin’s lymphoma (NHL) and asthma
between the Greek and the French study. ORs in the individual studies are presented as squares with 95% confidence intervals (Cls) presented as
extending lines. The pooled OR with its 95% CI is depicted as a diamond.

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-value p-value

Greece HL  0.660 0279 1563 -0.945 0.345

France HL 1.000 0513 1.949 0.000 1.000
0.856 0505 1.451 -0578 0.563

0.1 02 05 1 2 5

10

Fig. 2. Forest plot presenting the meta-analysis based on odds ratios (ORs) for the association of HL and asthma between the Greek and the
French study. ORs in the individual studies are presented as squares with 95% confidence interval (Cls) presented as extending lines. The pooled

OR with its 95% CI is depicted as a diamond.

asthma in particular. These results are in line and of the
same magnitude of the effect estimate (OR: 0.60) with
those reported from a same size study conducted in
France’ and a smaller one conducted in Ilaly.31 By con-
trast, a history of allergy was not associated with the risk
of the other distinct types of childhood lymphoma,
notably HL either in our study or the one from France.
Likewise, the combined results springing from the meta-
analysis of the Greek and the French dataset remained

robust both with regard to the inverse association with
NHL and the lack of association with HL. The differing
results observed for allergy with respect to NHL and HL
risk are of note, given that history of allergy and asthma
was captured in an identical manner across the two
groups, making it unlikely that our results were due to
systematic reporting bias.

The magnitude of the association is sizeable but the
study design does not allow exploring whether it is
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genuine in nature. Several hypotheses have been enter-
tained with regard to the pathophysiology of the
reported inverse association of allergy with NHL.
According to the “cancer immunosurveillance hypothe-
sis,” the immune system has the ability to recognise and
eliminate nascent transformed cells in the body, thus
preventing a majority of potential cancers from develop-
ing.36 The presence of an allergic condition could be a
surrogate marker of increased vigilance of the immune
system in scrutinising, identifying and destroying cancer
cells.”” Another less plausible explanation could point to
the antitumor activity of histamine,* a chemical media-
tor of allergic reactions, that protects natural killer cells
and T cells against oxygen radical-induced damage and
death by suppressing oxygen radical formation, and also
optimises lymphocyte activation by cytokines.*” Clinical
trials in malignancies such as metastatic malignant mel-
anoma”’ and acute myeloid leukaemia®™*' have demon-
strated the potential to improve treatment outcome
when histamine dihydrochloride is combined with
immunotherapy, further supporting a possible antitu-
mour effect of histamine.

Against these explanations is the hypothesis that in
allergic individuals, antigenic stimulation subjects the
immune system to a chronically hyperreactive state,
leading to an inflammatory cascade of cellular and cyto-
kine reactions that tax the host immune response, pro-
voke tissue injury and eventually result in lymphoid
11c0plasia.42 In addition, a prospective cohort study of
pregnant women found no association between specific
IgE reactivity and subsequent NHL risk except just
before diagnosis; these results may suggest that individ-
uals with pre-clinical NHL experience immune suppres-
sion that leads to the reduction of allergic symptoms.”’
However, this example of reverse causality in a mater-
nity cohort may not be pertinent to children.

Inverse associations of allergy have been also
reported for acute lymphoblastic leukaemia, a haemato-
logical malignancy in close affinity with NHL,”" as well
as among adults suffering from NHL. A powerful
pooled analysis of adulthood NHL also showed an
apparent protective effect of asthma, hay fever and
allergy against B-cell NHL.**

The findings of the Greek study should be interpreted
in light of several limitations. Most notably, the data
were based on parent-reported diagnoses. However,
for relatively mild conditions such as hay fever, asthma
and eczema, self-reported data may be more accurate
than medical records because participants may not have
required medical attention for minor ailments. The effect
seems to be specific to NHL but NARECHEM relies on
data provided by clinicians and no information on spe-
cific subtypes was available at least before 2007 when
ICD-0-3 classification was introduced in their records.
Although we cannot exclude the possibility of informa-
tion bias, it is noteworthy that we observed an increased

occurrence of allergy among controls, whereas it 1s gen-
erally assumed that cases are more likely to recall mild
medical conditions, resulting in recall bias in the oppo-
site direction.” Thus, provided that such an error
occurred, it is possible that we underestimated the
strength of the association between allergy and child-
hood NHL or HL risk. Furthermore, compared to stud-
ies among adults, misclassification or recall bias may be
expected to have been less present in the current study,
as the period of recollection referred to a shorter (0- to
14-year) time span than for adults.

Given the changing lifestyle patterns in contemporary
Greece and the inter- relatedness of several covariates it
was not easy to develop a composite score in order to
assess the role of the SES or proxies of early childhood
infection on lymphomagenesis among cases and con-
trols. Moreover, some may argue that lower socioeco-
nomic status might be a component of control
children admitted for accidental injuries. This is a rather
common adversity for young Greek children that may
occur in and around the house. It is worth noting, how-
ever, that socioeconomic factors were not found in
Greece to be important indicators of accidental poison-
ing.** Provided the limited numbers of control children
that were admitted due to this adversity, we believe no
major bias was introduced in the analysis. On the posi-
tive side, NARECHEM has nationwide coverage of
lymphoma cases across Greece and the catchment areas
of the participating paediatric hospitals generating the
control series reaches more than half of the childhood
population in the country. Furthermore, the hospital
environment also maximised the quality of information
derived from guardians and minimised the refusal rate.

In conclusion, this study provides empirical evidence
that allergic disorders, including asthma, are inversely
associated with the risk of developing childhood NHL.
Given the specificity of the association with NHL, our
results indicate that the reported parallel rising trends
in both conditions in the latter part of the 20th century
are more likely to be due to shared aetiologic factor(s)
rather than a direct link between allergy and NHL.
Additional studies, preferably of prospective design,
undertaken by large consortia are needed in order to
examine the combined effect of allergic history and lab-
oratory confirmation by NHL subtype.
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Enikplon

H StatpiBr autn ixe w¢ okomo va Slepeuvnoel tn ocuoxEtion tou NHL pe (1) tnv ékBeon
o€ £€vav TPOTIOTOLA OO Tapdyovta Kivduvou, SnAadn tnv nAtakn aktivoPolia kat (2) to
LOTOPLKO CUXVWV VOCOAOYLKWVY KOTOOTACEWVY oTa adLd onwce eival ot Stapopeg popdeg
aAepylag, otov maldltatptkd MANBuouo tng EAAASag. O oxeSL00UOC TWV PEAETWY, TUTIOU
a0Bsvwv paptupwy, ou anaptilouv Tn Slatplpr xpnolponoinoe dedopéva mou
ouyKevtpwvovtal ano tn Baon dedopévwv tng NARECHEM evw yla TNV €8IKOTNTA TWV OXECEWV
€ywe avtiSlaoTtoAn Twv anoteAeopdtwy tou NHL pe ekelva tou HL. MNa va peylotomnotnBei n
OTATLOTIKN LOYXUG TNG OUOXETLONG TwV NHL pe To L1oToplkd AoOuaTog, ekTUnOnKe 0 CUVSUAOTIKOG
Aoyog ruBavotritwy (OR) kat ta 95% Staotrpata epniotoouvng (Cl) tg EAANVIKAG LEAETNG KaL
NG SnUocteupévng yarAkng pehétng ESCALE.

H enintwon tou NHL t¢ madikng nAwkiag, onwg daivetal oto AlaSIKTuaKo TOmo
narechem.gr mou EMIKOLPOTIOLELTAL ETNOLWE, AVEPXETAL OTLG ~10 TEPUTTWOELG AVA EKATOUUUPLO
avBpwmogtn, eivat uPnAdtepn Tou HL (~8 meputtwoelg). Asv dpaivetal va UTIAPXOUV CNUOVTLKEG
SlapopomoLoELg amo To LECO OPO TNG EMIMTWONG AAwV MANBuouwv TnG Eupwnaikng Evwong,
OUTE SLOMIOTWVETAL OUCLAOTIKI SLaKU VO TwV SLaXPOVIKWY TACEWV 0TV TIEPLOS0 Tou
eAéyxou(361-363). Ocov adopd oTIC SLaXPOVIKEC TACELS TNE EMIMTWONC TWV AEUPWHUATWY, T
amoteAéopata pag Seixvouv otL Sev umrpxe Kopio Evoelen avénong tng eninmtwong tou NHL kat
Tou HL kata tn Stapkela tng neptddou mou peAetnOnke otnv EAAada (21, 25, 364). Kata tnv
mapakoAouBnon Twv SLaxpovIKWY TAcEwV NG enintwong tou NHL Aepdpwpatog oL LEAETEG TTOU
€Xouv HEXpL onuepa dnuooteuBel amo Sladope eVPWMAIKEG XWPEG TTAPOUCLALOUV OVAUELKTA
QUITOTEAECLOTA UE KATIOLEG VA [AOUV yla avénon (23, 24, 365) kupiwg otig tTeAeutaieg Sekaetieg
Tou 21°%° awwva kat KAmoLeg GAAEC va avadEpouv wg Sev apatnpiBnKe KATOLA OTOTIOTIKA
onuavtiki petaBoAn (366-369). Avtiotolxa vededwdng eival kat n mapakoAolOnon twv

Slaxpovikwy Tdoewv tou HL (25, 367, 369-371).
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AutA n avavtiotolkia ota dnpocteupéva otolxeia mpoPAnpatilel Toug epeuvnTEG Kal dev
glval yvwoto av avtutpoownevel Stadopég ota cuoTrpata kataypadng Kal Taélvopunoncg twyv
Aepdwpdtwy. To o ONUAVTIKO yLa pla omtavia matdLlatpikn mabnon onwg sivat ta Aepdwpara,
elval OtL to péyebog Tou umd e€€taon MAnBuopoL o KAmoleg BAoelg kataypadng Unopei va
elval oYeTKA HIKPO, SES0UEVNC TNG OTIAVLOTNTAC TNG CUYKEKPLUEVNG TABNONG otnVv matdikn
NAKLO LE QMOTEAECUOL OKOUAL KOL TUXALEG SLAKULAVOELG OTA VOULEPOL UTTOPEL VO TTAPAyouV
auéNTIKA N MTWTKN taon (25). TéEAog, unopel va umdpxouv afeBaldTNTEG OXETIKA LLE TOV
TANBUOUO o€ KivduVO KATA TNV EKTIUNON TNG ETAOLAG EMIMTWONG, ELOIKA 0TI TPOOPATEC
TEPLOSOUC AUENUEVNC LETAVAOTEUONG, €va GALVOUEVO TIOU SEV AVTIKATOMTPILlETAL EMAKPLBWG
OTO OTATLOTIKA OTOLXELQL.

A0 POPETIKEC IPOOEYYLOELG £XOUV TIPOTAOEL yla va EemepaoTtouv ta MpoPAnaTa
HELWMUEVNG OTATLOTLIKAG LOXUOG OTNV EMLONULOAOYIKI £pEUVA TOU KapkKivou,
ouunepAapBavopévng Tng SnULoVPYLaG TPOONMTIKWY HEAETWVY TIOAU peydAou peyEBoug (372)
NG SNULOUPYLOC CUVEPYATIKWY KOWVOTpaLwyV mou potpalovtal pn enefepyacpéva Sedopéva,
BloAoyika Seiypata, Kat AAAOUC TOPOUC, SLEVEPYWVTOG OPXLIKA LETA-AVAAUOELC KOL, O
OPLOUEVEG TIEPUTTWOELG, CUYKEVIPWON VEWV Se60UEVWVY o€ cUVOUAOUEVEG AVAAUCELC.
MNapadelypa tétolwyv SteBvwv kowvompadlwy, eivat peta aAwy, n Alebvrg Kowormnpatia tng
Nawdikng Aeuyxatuiag (Childhood Leukemia International Consortium: CLIC) (373) aAAd kal n
Aebvnig Kowompagia yla tnv Emdnuioloyia tou Aepdpwpatog (InterLymph) (International
Lymphoma Epidemiology Consortium: InterLymph) (374).

To Epyaotrplo Yylewng Emdnuiodoyiag kat latplkng ZTatiotikng mpoomabwvtag va
KAAUWEL TO KEVO 0TNV EMLONULOAOYLKH €PEUVA, TO OTIOL0 TMPOKUTTEL ATtd TNV EAAeLdN €vOg
gviaiou €BvikoU TpOMOU Kataypadrg TWV ALATOAOYIKWY KakonBelwv ota atdid, Snpovpynos
1o «MaveA\nvio Apxeio Kataypadng Matdikwv Alpatoloyikwv KakonBewwv» (Nationwide

Registry for Childhood Hematological Malignancies, NaReCHeM). To NaReCHeM pe tn xprion
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eviaiwyv kplrtnplwv eyypadng culAéyel Sedopéva os eBVIKO eminedo yla tn Stdyvwon, Tn
Beparmeia KoL TNV MPOYVWON TwV madlwv e Asvyatpio A Aépudpwpa o 6An tnv EAAGSa
SLEPELVWVTAC TO PONO TWV YEVETIKWY KoL TTEPLBAAAOVTLKWVY TTAPOyOVTWV KLVdUVOU yLa Thv
TIPOKANGN TWV ALUOTOAOYLKWVY KAKONBOeLWwV TNG MadIkAG NALKLAG KL TTOCOTIKOTOLEL TNV eMibpaon
Toug oxeblalovtag petaavaAloels. Tautoxpova cuvelodEpel SLaBETovTag avwvU U Ta
Sebopéva mou OUAAEYEL, 0 eUPWTAIKEG BAoELG KaTaypadng Madikwy KakonBelwy, KUPLwG 0To
npoypappa IICC-3 (International Incidence of Childhood Cancer-3) to onoio ta Siaxelpiletal n
IARC (International Incidence for Research on Cancer), ané to 2012. MapdAAnAa eMISLWKEL TN
ouvepyaoia pe A eUpwWMAIKA UNTpwa Kal dleBveig kowvompatieg, Omwe n Zkavdvapikn
Etalpeia Nawdlatpikng Alpatoloyiag kat OykoAoyiag (Nordic Society of Paediatric Haematology
and Oncology: NOPHO) kat n AleBvng Kowvompaéia tng matdikng Aevxawpiag (Childhood Leukemia
International Consortium: CLIC) (373).

210 mAaiolo TnG mapoloag SLatplPAG KoL e OKOTIO TNV EVPUTEPN SLAOTIOPA TWV
otolxeiwv ou ouA\éyovtal ano tn NaReCHem oxeSlaotnke Ko avamtuxbnke o mMPwWTog
Stadiktuakog Lototomnog tou MNaveAAnviou Apxeiou Kataypadng Matdikwy ALLAToAOYLKWY
KakonBewwv mou Slaylyvwokovtal otn xwpa pag o€ matdld nAkiag 0-14 etwv

(http://www.narechem.gr) (21). Ta 6edopéva ta omoia cuyKevTpwvovtal amno to MNaveAArnvio

Apxeio Kataypadng Madikwyv Aypatoloyikwy KakonBelwv avavewvovtal eTnoiwg Kot
napouaotalovrtal o Aemtopepn Staypdupata katd ¢ulo, nAwkia katl tumo kakonBelag (ofeia
Aevyaupia, ofela pueloyevig Aeuxatuia, ogeia AepudoPAaotiki Aseuxatpia, non-Hodgkin’s
lymphoma, Hodgkin’s Lymphoma) oto dtadiktuako témno tou NaReCHeM. Baoikog 0ToX0G¢ AUThG
™G kataypadnc eivatl va cupBaAeL otnv anocadrvion TG aLtloAoyiag TwV CUXVWV KOPKIVWV
™ madIkn ¢ NAkiag kat otn BeAtiwon NG emBlwong amo T vOoo HECO Ao TNV avamTuén

€0VIKWV oTpatnyKwv npoAnng.
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Avadopikad pe to NHL, StamiotwOnke Ot maldLd mou mepvouv MEPLOCOTEPO XPOVO OE
napabaddoola PEPN Kol EMOUEVWCE EKTIOeVTAL TEPLOCOTEPO OTNV NALAKN aKTVvoBoAla
TapouoLalouV UL OTATLOTLIKA UIKPOTEPN TiBavoTnTa va avamntuéouv NHL, aAAd oxL HL. Exouv
avantuxBel Sladopeg Bewpleg mpokeLEVOU va EENYHOOUV TNV TPOCTATEVTIKA EMISPACH TNG
€kBeong otov NALo otnv mbavotnta epdavion Aepdwpdtwy. H aAnbela eivat mwg dev eival
aKOUA 0adEG EAV TIPOKELTAL YLOL LA CUCTNUATLKA OVOGOAOYLK pUBULON TNG uTteplwdoug
aktwoBoAiag mou mep\apBAVEL TPOTIOTOLNOELG O UTIOOMASEG TWV T-AeUPOKUTTAPWYV N €AV N
€kBeon otnv uneplwdn aktwvoBolia punopel va avaoteilel Tn yéveon AepdwWUATWY HECW TNG
dwrtoemaywykng dpacng tou nALoU otnv avénon tng ouvBeong tng Brtapivng D. Mpog enippwon
¢ teAevtaiag Bewplag, paivetal otL n dpaotiki popdn tng Brapivng D, n KAACLTPLOAN,
npoadyel t dtadopomnoinon Kot avooTEAAEL TOV TOAAATIAQCLACUO ULOG TIOLKIA LG KUTTAPLKWY
OElPpWV, CUUTEPAOUBAVOUEVWY EKEIVWY TOU QLUOTIOLNTLIKOU cuotrpatog (349). EvtouTtolg, n
e€wyevng mpooAnyn Brrapivng D and ta tpddLua ) ta cupnAnpwpoata dStatpodng e paivetal
va ennpealouv tnv miBavotnta epdaviong tou NHL (382, 383).

T€Aog, katadeixOnke otL to NHL tn¢ matdikn¢ nAikiag mapouoiale pLa OTATIOTIKA
ONUAVTLKA Kal avtiotpodn oxéon Ue TNV UTIAPEN CUUMTWHATWY aAAEpYiag R LOTOPLKOU
aoBuatog, cuoxEtion n omola ev mapatnpnOnke yla to HL téoo otnv eAAnviKn LEAETN 0O Kall
oo tn petaavailuon Twv Se60UEVWV TNG EAANVLKAG KoL TNG YOAALKAG LEAETNG OTIOU TO LOTOPLKO
Bpoyxkou aoBuatog mapouctalel Loxupn kot avaotpodn cuoxEtion e to NHL aAAG OxL pe To
HL tn¢ mauwdikng nAwkiag.

ApKETECG UTIOBEDELG €XOUV SLaTUTIWOEL TPOKELEVOU va £ENYHOOUV TNV TAPATNPOUKEVN
avtiotpodn oxéon tng alepyiag pe to NHL. ZUpdwva pe tnv «undBeon avoooEMITAPNONG KATA
TOU KOPKIVOU», TO OlVOOOTIOLNTIKO GUOTNHO £XEL TNV LKOWVOTNTO VA avayvwpilel kal va e€aleidel,
£V TN YEVEOEL TOUC, HETaANQYUEVO KUTTAPQ, EUmodilovtag £ToL TV avantuén kakonbewwv (384).

H mapouaoia aAAepyikn ¢ mpodidBeong Oa pnopouoe va amoteAsl pia EvOelen avénueévng
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EMAYPUTIVNONG TOU AVOCOTIOLNTIKOU CUCTHATOG 000V 0.pOopA OTOV EAEYXO, EVTOTILOMO KOl
KaTaoTtpodn TWV KOPKLVIKWY KUTTAPWV (385). TeAsutaia culnteital moAU to B£ua mov adopd
OTLG QVTLKAPKLVIKEG LOLOTNTEC TNG LoTapivng (276), evog Bactkou XnULkou pecoAafnth Twy
OAAEPYLKWV aVTLOPACEWV, TIOU TtpooTateVEeL Ta KUTTapa duaikolg doveig (NK-cells) kat ta T-
Aepdokutrapa amno tig BAaBeg mou mpokaAoUv oL eAeVBepe( pileg ouyovou, KataoTEAAOVTAG TO
OXNUOTIoHO eAeLBEpwY pL{wV Kal BEATLWVOVTAC TNV EVEPYOTIOLNGN TWV AEUPOKUTTAPWYV ATIO TLG
KUTTAPOKIVEG (386). KALVIKEG SOKLUEG O KaKONBELEG, OTIWG ELVOL TO LETOOTATIKO KAKONBOEC
pneAavwpa (387) kat n oeia puehoyevng Aeuyauia (387, 388) katédel&av tn Suvatotnta
BeAtiwong tou BepameuTtikol anoteAéopatog otav n StdpoxAwptkni otapivn cuvduadletal pe
avoooBepareia, urmootnpilovtog MepALTEPW TNV OOV AVTIVEOTIAQCUATIKY ENidpacn TG
LOTOLVNG.

Ztov avtinoda autwv Twv Bewplwv Bploketal n umoBeon OTL oTa AAAEPYLKA ATOUQ, N
ovTLyoVvLIKn SLEyepon UTIOBAAAEL TO AVOCOTOLNTIKO CUCTNUA OE Uia KATAoTAON XpOVLaC
UTIEPAVTLOPAOTIKOTNTAC 0SNYyWVTAC O€ €va GAEYUOVWEN KATAPPAKTN KUTTOPLKWY AVILOpACEWV
KOlL EVEPYOTIOLNONG KUTOKLVWV LE TEALKO ETTAKOAOUBO0 TOV LOTIKO TPAUUATIOUO KOL TNV OVATITUEN
Aepdwpatog (389). Ao tnv AAAn, o€ La TTPOOTITIKY LEAETN TToU adopoloe Eykueg e Ppednke
Kapila cuoxetion HeTagy Tng mapouoiag etk ¢ IgE kat tou kvdUvou yia NHL pe e€aipeon ta
Selypata mou eAndpBnoav Alyo mpv ano tn dtdyvwon tng kakonbeslag. Ta anoteAéopata autd
uropet va urmtodnAwvouv OtL dtopa He tPokALVIKO NHL mapouaoldlouv KataoToAr Tou
0VOOOTIOLNTIKOU CUCTHUATOG YEYOVOG Ttou 08nyel 0tn Helwon Twv AAAEPYIKWY OUUMTWUATWY
(355). Qotooo, bev eival olyoupo OTL T AMOTEAECUATA TIOU TTOPATNPRONKOV OE €YKUEG UMOpoUV
va yeVIKELBoUV ota TtatdLd emeldr umapyouv evOeilelg OtL Ta emineda Twv avocoodalpvwy
KOTA TN SLAPKELA TNC EYKUHOOUVNG £ival SLadpopeTIKA Ao O, TL 0TO YeVIKO MAnBuoud (390-392).

Avadoplka pe TNV meplypadikn emdnuiodoyia tou HL, paivetol mwe KATIOLES

TIPOOEYYLOTIKEG LETAPANTEC auEnueévng £KBeaNG o AOLUWAELS TAPAYOVTEG OTWG N aAAayr) TOU
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TOTOU KaTolKiag, n €kBeon o€ katokidia {wa KaBwG KoL TO LOTOPLKO AOLLWSOUG LOVOTIUPAVWONG
oxetilovtal pe Tov Kivbuvo HL, yeyovog mmou £pyetal o avtiBeon He To eUpnUa Tou auénuévou
KLv&UVOU NG VOOoOU HETAEL TTALSLWY OE UIKPOTEPEC OLKOYEVELEG KaL TNV EANeW N CUOXETLONG UE
TN O€LPA yévvnong 1 tov aplBpo twv adepdwv o€ pia olkoyevela. Eival mBavo ot n alhayr) tou
TPOTou {wNG Kal 1 Avodog TnG pecaiag TAENG 0Toug eVpwTaikoU MANBUCUOUC TPOKAAECAV TNV
Helwon tng emidpaong Tou KaBopLoTtikol pOAou Tou aplBuoUl Twv adeAdwy Kal TG CELPAG
YEVvNnong otn avamntuén « GUAAOYLKNG avooiogy.

To moplopata Twv MoPAMAvVW LEAETWV TIPETEL VOL EPNVEVOVTOL UTIO TO TIPLOUO KATIOLWV
TIEPLOPLOUWV. MO0 CUYKEKPLUEVA, TOL OTOLXELQ OXETIKA e TNV €KBE0N oTOV NALO AAAG KalL TNG
UTaPENG LOTOPLKOU AAAEPYLIKWY CUUMTWUATWY Baociotnkav og mAnpodopieg mou £édwaayv ot
YOVE(G Twv aoBevwv/ paptipwv. Qotdco, 6oov adopd otnv aAAEPYLA, OE OXETLKA NTILEG
KOTOOTAOELG, OTWG N aAAEPYLKN pvitida, To acBua Kal to £klepa, ol TANPodopleg TOU TAPEXOUV
Ol YOVEeiG pmopel va gival 1o aglOmoTeg amo aUTECG TTOU £XOUV Kataypadel O€ LATPIKA apyxela Kot
OUTO yLATL Ol CUMPETEXOVTEG UIMOPEL VoL UnV €xouv avalntroet Latplky ppovtida. EmumAéoy, Ta
odalpata Taflvopunong rp avakAnong aAvapEVETAL Vo ELVaL TILO OTTAVLA OTNV TTOpoUoa LEAETH,
KaBwg n xpovikn mepiodog avakAnong eivat onuavika Bpaxvtepn (0 - 14 €Tn) CUYKPLTIKA UE
TOUG eVNALKEG. Z€ mepinmtwon mou umipéav opAApata avakAnong, autd Sev avapéveTaL va
SlabEpouv oNUAVTIKA VAUECSO OTNV OMAda Twv acBevwy Kal Twv paptupwy, dedopévou OtL N
ouoxEtilon TG €kBeong otnv nAtakn aktwvoPoAia i TnG mapouaciag AAAEPYLKWY CUUMTWHATWY UE
tov kivbuvo gudaviong NHL dev anotelel pla eupéwg Stadedopévn yvwon n omnoia Ba
KaBlotouoe Toug yoveig Twy matdlwy pe Aépudwpa 1o evaiocbntoug otnv avAakAnon auTng TG
nmAnpodopiag. 2tn Betik MAgupa, ivat 6TL n Bacn tou NaReCHeM cuAA€yel maveANaSLKA OAEG
TIC MEPUMTTWOELG Aepdwpatog otnv EAAGda. NoapaAAnAa, Ta malSLatpLlkd VOOOKOUELD amo Ta
omoia cUAEYOVTOL OL HAPTUPEG KAAUTITOUV TIAVW OO TO HULOU ToU MANBUCHOU TNE MALSIKNG

NALKIQC OTN XWPO EVW TO VOOOKOUELOKO TIEPLBAANOV LEYLOTOTIOLEL TNV TTOLOTNTA TWV
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TIANPOPOPLWV TIOU TIAPEXOVTOL OO TOUG KNOEUOVEG KOl EAAXLOTOTIOLEL TO TTOGOOTO APVNONG yLa
OUUETOXN OTN UEALTN.

JUMMEPACUATIKA Ta SnUooleupéva dpBpa tng Slatplprg mapd toug peBodoAoyLkoug
TIEPLOPLOUOUG avadopLka KUPLWG LE TNV EKTIUNON TNG £€KBEONG KL TN OTATLOTIKN LOYXU TWV
ETUUEPOUG LEAETWV TOPA TNV TLAVEAARVLA KAAUYN VLo OELPA ETWV, MOTEAOUV HLa oucLwdNn
ouuBoAn otn Slepelivnon TG OKOTELWVNG attloAoyiag Twv NHL. El8ikdtepa, SLAmIOTWVETAL pLa
ouowwbdoug pueyEBoug avtiotpodn Kal eLBIKN oxEon TNG NALAKNG aktvoBoAiag pe To NHL yla
npwtn popd oTov MaALSLIKO MANBUCHO HLag WA Tou TtapéxeL Suvatdtnta cuvexoug EKBeang
TwV adLwv otnv nAtakn aktwvoPoAia, xwpic o MANBuoUOC va €xeL TNV TEPLOS0 TNG LEAETNG
ULoBEeTNOEL AUOTNPOUC KAVOVEC NALompodpUAAENG KOl 0 CUPDWVIA UE TIG UEAETEC OE EVNALKEC.
To eupnua auto, av emPeBalwbel o€ CUVEPYATIKEG LEAETEC XWPWV LLE OpoLloyevh Sedopéva
€kBeonc otnv nAlakn aktwvoBoAia, ava urtdtuno NHL kal cuoxeTloTel pe Ta enimeda g
Bitapivng D mpokeuévou va diepeuvnBouv ol urtokeipevol mabBoduololoykol pnxaviouol,
TOaVOV TEAKA va 08nyrOEL OE TPOTOTOLNON TWV CUCTACEWV Yyl €KOEON TWV VEAPWV NALKLWY
070 NALOKO pwC. Alyotepo mpodavn ival Ta EUPNUATA OXETIKA LLE TO LOTOPLKO aAAEpyLag, £0TW
Kal av paivetal 0tL n avtiotpodn oxeon sivat kat AAL e161kn yia to NHL. Adyw tng omavidtntag
TOU VOOAHOTOC, KATAANKTIKA CUUIEPACHATA 0TO B€ua auTtd pumopouv va e€axbolv povov amno
HEYAAEG TIOAUKEVTPLKEG LEAETEC O OUVOUAOUO e EpyacTnpLaKd eTPeBatwpévn aAAepyLKA
npodLdBeon ava vnotumo NHL evw Ba mpémel va avalntnBouv mpooekTIkA eVEOEXOEVOL

naBoduaololoyikol pnxaviouot.
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NepiAndn otnv EAAnVIKN

Ao tn Sekaetia tou 1970 pEXPL TIG apXEG TNG SekaeTiag Tou 1990 mapatnpnbnke otnv
Eupwnn etiola avénon tng ta€ewc tou 0,8 - 0,9% otnv eudavion Twv matdikwv non Hodgkin’s
Aepdwpdtwy (NHL) kat 1% twv Atydtepo ouxvwyv Hodgkin’s Aepdwpdtwyv (HL) otig nAwieg 10-14
ETWV yla tnv nepiodo 1978-1997. AeSopéva EMIMTWONG yLo TN XWPA Ko uttapxouv dtabéoua
amno 1o NaveAnvio Apxeio Natdikwv Alpatoloyikwv KakonBewwv (NARECHEM) amné to 1996, ta
omola opwg dev Seixyvouv augntikég taoels. Mépog tng avadepouevng StebBvwg avénong otnv
enintwon tou NHL kat tou HL Ba pnopouoe va anodobet otn BeAtiwon Twv pebodwv dlayvwaong
Kall Kataypodrg Twy MEPUTTWOEWV KAPKIVOU, EVW oL LETABAANOUEVEG TIEPLBOAAOVTIKEG EKBEDELG
UIopoUV emiong va €xouv SLadpapatiosl KAToLo poAo. To LOTOPLKO €KBECNC OTNV UTIEPLWEN
aktwvoBoAia eixe ouvdebel oto mapeABov pe avénuévo kivduvo yia NHL, evw mpoodateg LeAETEC
o€ eVNALKEG avadEpouv OTL GUVEEETAL e Helwon Tou KvdUvou yia NHL. MapdAAnAn avénon
oTnV eNiNTwon Kat tn BapltnTo MAPoUCiacayV OTIG EPLOCOTEPEC OVETITUYUEVEG XWPEG,
ouunephapBavopevng kot tng EAAadag, kata tn dekaetia tou 1980 Kal TIG aApXEG TNG SEKAETIOC
Tou 1990 aAAepyikéC maBNoELg, OTWCE TO AcOua. OswpnBnKe OTL N Tapatnpoupevn avénon
Umopel va opeiletal o€ kowvoU¢ yla to acBpua Kal ta matdikd Aepdwpata mepLBaAAovTLKoUg
TLAPAYOVTEG 1 o€ aAAayEC otov Tpomo {wnG. AvtiBeta, n avgnuévng évrtaong npwiun €kBeon oe
AolpwbeLg mapayovteg £xel avodepOel OTL MpooTaATEVEL EVAVTL TOU A0OUATOC, TNG AguXALULOG
KOl TwV AEUPWHATWY TNG TTatSIKAG NAKIAG. YIidpyxouv Sixoyvwieg yia tn $opa tTng CUCKETLONG
TWV OAAEPYLKWYV VOO UATWY HE TNV EUdAvIon AepdWHUATOC OTOUG EVAALKES, EVW AVAUEDSA OE
matdLd €xouv dnuooLleuBel povov SUo ponyoUUEVESG LEAETEG.

H StatpBn autn ixe w¢ okomo, oto otabepd amod MAeVPAG EMMTWONG TALSIKWV
Aepdwpdtwy reptBarAov tng EAAGSag, va Stepeuvnoet tn ouoxEtion tou NHL pe (1) tnv ékBeon
o€ £€vayv TPOTIOMOLA LU0 Tapdyovta Kvduvou, SnAadn tnv nAtakn aktwvoPolia kat (2) to

LOTOPLKO CUXVWV VOCOAOYLKWVY KATAOTACEWY OTaA TaLdLA Omwc eival ot Stadopeg popdeg
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aAAepyiag. OL duo autég dnuoaoteloels Baoiotnkav oto avoAUTIKA Sedopéva TG LEAETNG TUTIOU
000evwyv paptupwyv ou cuykevtpwvovtal otn NARECHEM evw yla TV €L8LKOTNTA TWV OXECEWV
€YWVE QVTLIOLOOTOAN TWV AMOTEAECUATWY UE ekelva Tou HL. MNa va peylotonolnbel n oTatloTikn
LOXUG TNG ouoXETLoNG TwV NHL pe To L1oToplkd AoBuatoc, ekTunOnke 0 cuVSUAOTIKOG AOYOG
rmubavotitwy (OR) kat ta 95% Staotrpata epniotoocuvng (Cl) Tng EAANVLKNAG LEAETNG KOL TNG
Snuooteupévng YaAAkng pehétng ESCALE.

H enintwon tou NHL tn¢ mawdikn g nAwkiog, 6nwg daivetal oto AlaSIKTUaKS TOMo
narechem.gr mou eMLKOLPOTIOLE(TAL £TNOLWG, avEpXETAL OTLG ~10 MEPUTTWOELG AVA EKATOUUUPLO
avBpwmogtn, eivat uPnAdtepn Tou HL (~8 mepumtwoelg). Asv dpaivetal va UTIAPXOUV CNUOVTLKEG
S510hpOopOTIOLOELG OO TO LECO OPO TWV EMUMTWOEWYV AAAWV TTANBUCUWV TNG EupWTAIKNAC
‘Evwong, oUTe SLATILOTWVETOL OUCLOOTLKA SLAKUUAVON TWV SLOXPOVIKWVY TACEWV 0TNV EPiodo
ToU eAéyxou. OL TPOOEYYLOTIKEG LETAPANTEC aUENUEVNG €KBEONC 0 AOLLWOELG TTAPAYOVTEG
(aA\ayr TOoToU Katolkiag Kol EKBEon o€ KATOLKISL) KOBwWE KAl TO LOTOPLKO AOLLWEOUC
pHovomupnvwong daivetal otL oxetilovrat pe tov kivbuvo HL. AvtiBeta pe to HL, Bpébnke pia
HEYAAOU HEYEOBOUG, OTATLOTIKA ONUAVTLKN Kot Socoe€apTwevn avtiotpodn CUCYXETLON TOU
KwwéUvou gudaviong NHL pe tn Stdpkela g nAloBepareiag, mou xpnoonolionke wg deiktng
€kBeong otnv nAlakn aktvoBoAia. EmumAéoy, SLamoTWONKE TILO OTIAVLO LOTOPLKO AAAEPYLWV N
aoBuatog ota madid pe NHL og oupdwvia pe tnv MaAAK Kot TV oAU HKPOTEPNG LOXVOG
ItoAkn HeAETn. A&ilel kal TTAAL va onuelwBel 0TL Ta anoteAéopata Atav l6Kka yia to NHL tumo
Aepdpwpdtwy, yeyovog mou eAaxLoTomoLel TNV TBavotnta cuoTnUATIKOU 0hAAUATOG.

JUUMEPACUATIKA Ta dnuocteupéva apBpa tng dtatplpng mapd toug pebodoAoyikoug
TLEPLOPLOUOUC avadOopLKA KUPLWE HE TNV EKTIUNGON TNG €KBEONC KL TN OTATLOTIKI LOXU TWV
ETUUEPOUG HEAETWV TTOPA TNV TAVEAAN VLA KAAUYN Yl OELPA ETWYV, ATIOTEAOUV L0 OUCLWEN
oupBoAn otn dlepelivnon TNG oKOTELWVAG attlohoyiog Twv NHL. Eldikotepa, SLamoTwveTal pio

ouclwdou¢ pey£Boug avtiotpodn Kat 181K oxéon tnG NALaknc aktivoPBoAiog pe to NHL yia

118



npwtn ¢dopd otov MaLdikd MANBUCUO HLOG XWPOG TTOU TTAapEXEL SuvatdtnTa cuvexol¢ €kBeong
TWV MaSLWV otnV NALaKN aktvoPoAia, xwpilg o MANBUoUOC va XL TNV TepPioS0 TNG LEAETNG
ULOBETNOEL AUOTNPOUC KAVOVEG NALOTpodUAAENG KAl 0 cUPdWVIA UE TIG LEAETEG OE EVAALKEC.
To gbpnua auto, av emPeBalwbel 0 CUVEPYATIKEG LEAETEG XWPWV LLE OMOLOYEVN Sebouéva
€kBeong otnv nAtakr aktvoPolia, ava untotuno NHL kol cUCXETLOTEL Pe Ta emimeda TG
Brtapivng D mpokelpévou va StepeuvnBoulv oL UTtoKeipeVoL TaBodUGLOAOYIKOL Unxaviouol,
TuOavov TeAKA va 08nyroEL O TPOTIOMOLNGN TWV CUCTACEWV YLa EKBECN TWV VEAPWV NALKLWV
070 NALaKO PwG. Alyotepo podavr) elval Ta EUPHUATA OXETLKA LLE TO LOTOPLKO AAAEPYLAC, £0TW
Kall av dpaivetal OtL n avtiotpodn oxéon sivat kat AAL e181kn yia to NHL. Adyw tng omavidtntag
TOU VOO HOTOC, KATAANKTIKA OUUTEPACHOTO 0TO B€pa auTtd pmopouv va e€axbolv povov amno
HEYAAEG TIOAUKEVTPLKEG LEAETEC OE OUVOUAOUO E EPYAOTNPLOKA ETUREBALWUEVN AAAEPYLKNA
npodldBeon ava vnotumno NHL evw Ba mpémnet va avalntnBouv mpooekTIKA eVOEXOEVOL

naBodualoloyLkol pnxaviopot.
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NepiAndn otnv AyyAikin- Summary in English

Epidemiology of Childhood Non Hodgkin’s Lymphomas in Greece
By Stavroula Dikalioti

From 1970s until the early 1990s an annual increase of 0.8 to 0.9% in the occurrence of
childhood non Hodgkin's lymphomas (NHL) and 1% of less frequent Hodgkin's lymphomas (HL) in
children 10-14 years was evident in Europe. The Nationwide Registry of Childhood Hematological
Malignancies (NARECHEM) provides data of childhood lymphomas incidence in Greece since
1996; however no upward trends have been noted during that period. Part of the reported rise
in the incidence of NHL and HL could be attributed to improved diagnostics and cancer
registration methods, but changing environmental exposures might also play a role. History of
exposure to ultraviolet radiation has been associated in the past with an increased risk of NHL,
but recent studies among adults have actually associated it with a reduced risk for NHL. Parallel
increase during the 1980s and early 1990s in the incidence and severity of allergic diseases such
as asthma was experienced in most developed countries, including Greece. Part of the reported
increase was assumed to be due to shared environmental factors and lifestyle changes for both
asthma and childhood lymphomas. On the other hand, the increased and early exposure to
infectious agents has been reported to protect against childhood asthma, leukemia and
lymphomas. The direction of the correlation of allergic diseases with the emergence of
lymphomas has been debated in studies among adults, whereas only two previous studies have
been published with regards to the association of lymphomas and asthma during childhood.

This thesis intended to investigate the correlation of NHL with (1) the exposure to a
modifiable risk factor, namely solar radiation and (2) the history of frequent morbid conditions in
children such as various forms of allergy, in Greek childhood lymphoma patients. The two
respective publications were based on detailed case-control data assembled by NARECHEM

while the specificity of the association was contrasted to HL. To maximize the statistical power of
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NHL correlation with a history of asthma, the combined odds ratio (OR) and 95% confidence
intervals (Cl) of the Greek and the published French study ESCALE has been estimated.

The incidence rate of childhood NHL that is annually updated and shown on narechem.gr
website approximates ~ 10 cases per million person-years and is higher than HL (~ 8 cases).
Childhood lymphomas incidence does not significantly differ from the average incidence of other
populations of the European Union and no significant variation of the time trends were noted
during the period under study. The proxy variables of increased exposure to infectious agents
(change of residence, and exposure to pets) and the history of infectious mononucleosis appear
to correlate with the risk of HL. Unlike HL, a large, significant and dose-inverse association of NHL
risk with sunbathing time, used as an index of exposure to sunlight was found. Moreover, a rarer
history of allergies or asthma was evident among children with NHL in agreement with the
French and the much less powerful Italian study. It is worth noting again that the effects were
specific to NHL lymphomas, a fact that minimizes the possibility of systematic error.

In conclusion, the published papers of this dissertation despite methodological limitations
particularly with respect to exposure assessment and the statistical power of the individual
studies, despite nationwide coverage for several years, are an essential contribution to the
investigation of the dark etiology of NHL. In particular, a sizeable and reverse specific correlation
of solar radiation and NHL risk is noted for the first time in the pediatric population of a country
that provides constant exposure of children to sunlight, in accordance with studies among adults,
with the population adherence to sun protective behavior being limited during the study period.
If this finding is confirmed, in cooperative studies of countries with homogeneous data of solar
radiation exposure, per NHL subtype, and further associated to vitamin D levels in order to
investigate the underlying pathophysiological mechanisms, this may eventually lead to changes
in the recommendations of exposure of young children to sunlight. Less obvious are the findings

with regards to allergic history, although it seems that the reverse relationship is again restricted
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to NHL. Because of the rarity of the disease, conclusive findings on this issue can be drawn only
from large multicenter studies combined with laboratory confirmed allergic predisposition by

NHL subtype while potential pathophysiological mechanisms should be carefully sought.
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