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1 LULLuUUL,, oAoyta AOLHLWOWV VOGWV

(ULrum_auch disease epidemiology)
Z. M@U.’JU,@LA.UL]/_[ ‘~ULLUUUL,~LUJLU\_/LK~ (Mlolecular epidemiology)
3. [eveTIKN EMIONMULOAOYLAL (Genetic epidemiology)

AmooTtoAog Bavtapdkng
KaBnynmg Yytewng
Epy. Yytewng,

latpukd Tunua,

[Tov /o Matpwv




EmdnuoAoyta: I'atl evéiagpepopaote?

OL aoBevelec Sev cvpuBaivouv otnv TUXN

H emidnuioroyla pog odnyet otnv
TOUTOTIONON:
o) TWV ALTLWV

B) TwV TPOANTITIKWV HETPWV




Epg@avion acBeveiwv oToug EVRAIKES

AVOPEC KOl YUVAIKEC,
Established Market Economies: 1990

B\Women HEMen

Tuberculosis

STDs (excluding HIV)
HIV

Diarrhoeal disease
Childhood cluster*
Meningitis

Hepatitis

Respiratory infections

-1500 -1000 -500 0 500 1000 1500
Thousands of DALYS lost

*Pertussis, polio, measles and tetanus
Source: World Bank



Emtidnpuodoyla: Baclkeg EVVOLES

H pedetn ¢ xatavoung kot tTwv KoBoploTIKWV
TOPOYOVTWV TNG CLUXVOTNTAG TWV A0OEVELWY GTOVG
(avBpwTivoug) mANBvoUoVG

ZUXVOTNTA
Katavoun
KaBoplotikol mapadyovteg



TL elvat To SLoipopeTikd oTNV
eTLONuLoAoyla Aotpwdwyv voowv?




El8kn opoAoyia

avooia, popeag, LETAS0ON, POPEAG LETASOOTG, VTTOKALVIKA
TEPLOTATIKA, TIEPLOTATIKO SELKTNG, TNV, £EkBeoM, de€auevn,
TEPLOSOC ETTWAONG, ATIOLKIOUOG, YEVLEG, VTTOTITO, U1 ELOLKN
avoolo, KAwVog, avtoxr, Emavalapufavoueva emelcodia...



Eménporoyla Aotpwdwv: o povadikdg mapayovrag

MoAVOUATIKEG AOOEVELEG UTTOPOVV VX
puetadoBbovv anod avBpwmo o avBpwto (1]
oo (wa 6ToV AVOPWTOo)



MOéavog gevioTNG

2nueio eiI0660uU
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/ AAucida peTrddoong

AvBpwTrog
ATOHO HE CUUTTTWMATA ACOEVEIONG
Popsig:
ACUNTTTWHATIKOI
Atopa oTa oTroia eTTwalovTal

Xpoévia atopa

Zwa: {(wovoool

MepiBdaAAov: xwHa, QUTA, vepd




y

AAucida perddoong

TpO1TOG NETADOONG




2NMUEIO EEOO0U

AvBpwTtrog/{wo
AVOTIVEUOTIKI 000G
OupoyevvnTik 000¢
Kotrpava
[TTUeAa
Aéppa (ecavOnua, auuxéc, BeAdveg, apBpoTTOdA TTOU POUPOUV
aiua)
[TAakouvTag
MepiBaAAov

WYukTikoi TTUpYyoI
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Auoida yeTddoong

2NMEio 10600V




Entiedo mapovoiag AoHwEEwWV

LMOPASIKO ETITMESO: TTEPLOTACLAKES TIEPITITWOELS TTOV oCLHBaivouy
O€ U1 TAKTIKA SLAoTHaTA

Evénuiko emimedo: otabepn) mapovaoia o eva xapunAo 1 LETPLO
eTIMESO

YRePEVSNUKO £MITTESO: CUGTNHATIKA VYMAO eTtiTteSO TTAPOVTING

ETidn ko 1 emdnuia: mapovoia kabapd vPmAdtepn amd thv
QVOUEVOLEVT] VL0 L) OUYKEKPLUEVT) TIEPLOSO XPOVOU

Moavénpuikn: emdnuikn eEAMAWON 0€ TTOAAES XWPES 1) NTIE(POVG,
ETMNPEALOVTAG EVA LEYAAO apLlOUO atvOpWTIWV
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[Mapayovtag KaL EEVIOTIC 6€ EMAPKELC aplOpNoVC
[Ipoocatn avénon otV TOCOTNTA TOV TTAPAYOVTA
[Ipoo@atn avénon otn poAvvon/maboyevelo Tov
TAPAYOVTX
[Ipoocatn elcaywyrn Tov Tapayovia
AvEnpuevog Tpomog el6060V NG LETASOONG
Av&non ¢ ekBeom Tov Eevio)

AXAayeg Tou evaioBntov Eeviotn otnv avtidpaon otov
TAPAYOVTA
Elcaywyn vewv TpoTtwv €lc0d0ov



LLLOLG LODEVELAG
v

NMapayovTtag

=EVIOTNG
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NMNapayovTtag MepiBaAAov
« MoAuopaTIKOTRTA * Kaipog
* NaBoyéveia * Alapovn
« AVOOOVYEVEIX * MNewypagia
« AVTIYOVIKR 0TOBEpOTNTA * Xwpog epyaaciag
- EmBiwon * Moi1étnTa aépa
* Tpo@Iua
* HAIKia
- ®UAO ZEVIOTNG

* FovoTUTIOg

* JUNTTEPIPOPA

* AlaTPO@IKN KaTdoTOON
» KatdoTtaon uyegiag
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. 'Eva meplotatiko eival kol ékBeon
2. YTOKAWVIKA TEPLOTATIKA EMNPEACOVV TNV ETILSTULOAOYLKT)
LEAETT
3. OiLtpomol emaeng maillovv oUAVTIKO POAO
. Avoola
5. YTOAPYXEL LEPLKEG POPESG AVAYKT) YL ETTEYOVO N AVTLUETWTILOT)




1. [Teplotatiko = €kBeon

Movadiko otV emidSnuLoAoyla AOLUWOWV VOCWV.

ZuvnOwg, n ekBeom Kol To amoTeEAeopa Eival ouVNOWG
EVTEAWG EEXWPLOTA TL.Y. KATIVIOUO KOl KAPKIVOG.



O HEooG aplOUOG TTEPLOTATIKWY TIOV TO
LOAUOUEVO ATOWO Ba 61 ULLOVPYT|OEL

E€aptdtal amo 4 mapayovTeg:
1) O aptBuog tTwv ema@wyv mov Kave (¢)

2) H mBavotnta poAvvong amo g SeSouevn
emapn (p)
3) H diapkela ¢ poAvouatikotntag (D)

4) H avadoyla Twv ema@wy Tov elval
gvailoOntol otn poAvvon (S)



O Baowog aplOpog avamapaywyns, Ry

Xp1oLUN OTATIOTIKN

OpLopoc:

O uéEooc aplOUOg SEUTEPOYEVWY TIEPLOTATLIKWY, TTOV EVAC TUTILKO
HOAVOUATIKO ATOUO UTTOPEL VX ONULOVPYNOEL OE EVA ATTOAVTWE
gvaloOnto mAnBuouo

AVVaTOTNTA YO EVO LOAVOLOTIKO TTAPAYOVTX
va eEamAwBel



The basic reproduction number, R,

Av kaBe €vag etval evaloBNnNToG TOTE 0 HECOG APLOUOG
OEVTEPOYEVWV LOAVVOEWV IOV B SnutovpynBel ato
VA LOVO LOAVOUATLKO ATopo SiveTat amo:

R0=pXCXD

Mmopet va vrtoAoylotel av yvwpilovue ta p, ¢, & D,



Ry, amelAn yia eloodo

If Ry < 1 tOoTE M pOALVVOTM Sev pTopel va LoEABEL
oToVv TANBvouO

UNXavIopol EAEYXOU TNG LOAVVONG
dev elval amapaitntol (not cost-effective)

If R, > 1 t0Te (Katd peco 0po) to maboyovo Ba
el0€ABeL oTOov TANBLVOUO
: LETPO EAEYXOV ATOP AT TA YIX VX
mapepnodioovpe (kaBvoTEPNOOVUE) pLIX
emidnuia



Metd tnv eloodo: O aplBuog avamapaywyns R(t)

KaBwg to Taboyovo eloepyetat, o Apjx] E10000C RIS

apLOUOG TV gvalodNTWV Q Q
LELWVETOL HEoCW TNG Bepamelag (1) Q
TOUL BavaTtov)

TeAwka, avemapkels evaicOnToL yia

va dtatnpn el n «aAvoiSo» Kopvon the emdnuioc R(t) = 1
Letddoong O O

Kata péco 6po otav kabe 4 - _O
LOAUGUEVO ATOMO poAVVEL < 1 dAAo N

N\

ATOUO, 1 EMON Ui OTAPATAEL \O



AAAayég oto R(t), kata tn Sidpkela piag emdnpiog

R=1 -
>1 R<1
Ro\




KaBoplotikol mapayovreg enintwong
ZEEOVAALKWG HETAOLOOPEVWY aGBEVELWV

R,= PXxCxD
P KivOuvog petaddooncg
C Avaloyia aAAaync oecouaAikou ouvTpOpou

D AIQPKEIQ JOAUCHATIKOTNTAC



STM ZTpatnylkeS EAEYYOU
R,= PXxCxD
P emimeda mpopuiagng
C  aywyn uysiag
D  agiohoynon mrepioTatikou, Beparreia,

OUMTTEPIPOPA, TTPOCRACINOTNTA OF
UTTNPETIEC



Cases of Gonorrhoea and Genital Herpes
seen in STI clinics in England, 1971-1999




Sexual partners in last 12

%
months
[
o
I
)
o
(@)
o
°
C
o
B .
(@}
(@)
E' ==
0 1 2 3 4 5

Number of partners

* UK National Study of Sexual Attitudes and Lifestyles




Sexual partners in last 12
months

on of population

/

Number of partners




2. YITOKALVIKO TLEPLOTATIKA

‘Eva teplotatiko Umopel va VTTApYEL YwPLls va avaryvwpileTol
OOV TIEPLOTATLKO.

TL evvoove “aocvuntwpatikol ?
[Twg Toug avayvwpilovue?
Tt eminedo kvdVvov amoteAoVV?



ACUUTITWUATIKEG LOAVVOELS

MoAvvon amo Chlamydia trachomatis

- 50-70% HOAVOUEVWV YUVOLKWV 0OVUTTTWUNTIKEG
Poliomyelitis

- 90% ACLUTITWUATIKE ATOUA 1) U1 ELOLKOG TTVPETOG
HIV

- MAELOYTNPLX CVUTITWUATIKOL 1] U1 €EELSIKEVUEV

ovumtwpata mpo-AIDS

SARS
- ??



y

M1 otecyvwaeV LoAvven o HIV: LETHED 0Uo@UAOPIAWY
VOP WY, eHevels oenvi kAWK e STL, Aovowe 2003

100% -

80% -

60% -

40% -

20% -

[1Undiagnosed HIV
infection

E Anonymously tested

for HIV

0% -

All MSM MSM with STI

4
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‘OAa T TEPLOTATIKA OVUBAAAOVVY LOOTIUA OTNV EEATTAWON
™G acBEvelag?

[Twe pmopovE VA TAVTOTIOIN OOV LE KL VO EAEYEOVLE TA
ATopa MoV pHeTadidovv teplocotepo ('super spreaders’) ?



| 2 M Ao
LIRS, EOWTEPLKI] IVLOYYOALX
-
Meng 157
mar-19
Tongs
Vis 283 Vis 242 Pt 168 Rel 164 Rel 160 Rel 161 Rel 165 HCW 2:
abr-03 abr-01 abr-02 mar-30 mar-26 mar-27 mar-30 mai
Acq 285 Acq 88 HCW 78 Vis 284 Rel 243 HCW 100 HCW 2:
abr-11 abr-19 abr-16 abr-18 abr-07 abr-16 abr
Acq 176 Vis 238 Rel 98 Rel 75 Rel 259 Rel 8t
abr-24 abr-21 abr-21 abr-24 abr-25 abr
Thoracic Hospital
HCW 183 HCW 175 HCW 84 HCW 267 HCW 141 HCW 137
abr-12 abr-12 abr-12 abr-16 abr-25 abr-13
Inner Mongolia Hospital
HCW 250 HCW 255
abr-29 abr-30
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[Ioco peyain etvaln mOavoOTNTH VA VTTAPXEL LLO LEYAAT)
«0€EOVAALKN» aAvoida peTtady SVo Tvxaiwy aTouwv?

“E&L faBuol dtaywpiouov’
Ot avBpwTol SLaAEyovv 6EEOVAALKO GUVTPOEPO TVXOLO?

Av OYL TTWG aUTO emnPEeAEL TNV EMLONULOAOYO?
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=1 Youre from France? Wow./ )i
" SAy.. Yoy have lovely eyes '+ Li T
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Hey, everyone!
We're going 1o Faris !

Be a virus, see the world




L a LAV UU LCA

MTOpOUUE VA TNV LETPT|COVUE?
[Twe pmopovpe va tnv aAragovpe (OeTikd 1 apvnTika)?

MTmopoU e v TIPOLAEPOVE TIC ETIITITWOELS TWV
LeETaoAwV TNG avooiag?



ﬂ{d)\uwn ELLBOALAG IOV TEOU CLTTCUTELTOL YO THV
ecohenm

100%

80% -
60% -

I~
(=)

S
1

20% -

Critical proportion, Pc

O% IIIIIIIIIi
002 4 6 8 10 12 14 16 18 2

Basic reproduction number, Ro

4




Emmtwos VOO LaG

‘OxL VT OTL AVAUEVOVLE




5. AVOtyKn YLe ETTELYOVTA LETPA




Awgpevvnon emdnpuwyv

(Outbreak Investigation)

|




l'lapouaux nspwaorspwv nspwt(x‘tucoov oG
aoBEVELXG OTTO OTL ELVAL AVALEVOEVA
(PLOLOAOYLKQX

o Y€ ML CUYKEKPLUEVT] TTEPLOYN
o Y€ X GUYKEKPLUEVT] TEPLOSO XPOVOU
e Y€ MO CUYKEKPLUEVT] ORAS A aVOPpWOTIWV



/. LD r )\ ™ LA
a'atlan AAYALn aAwl A T A m A A U " a'Lsa /
- o o

‘.“ ~ J f
i VSRV &V WV )2 -y u - B % % W R S B WA ./_ A Y - R

-_ —- -— -—

N 6TAUATI|GOVUE TNV EMSNUIX

Noa kataAadBovpe TL GVVERN Kot yLotl

Na epmodicovpe HEAAOVTIKEC TAPOUOLEC EMISTULEC
Noa BEATIWOOVUE TIC YVWOELC UG

No BEATLOWGOVLE TNV EMLTNPIOT KAL TNV XVIXVEVLCT)
TWV EMSNULOV

Mo ekmaidsvon
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H meprypagn
Twv apxwv dtepevvnong Twv ETLONULWV
Twv Bnuatwv ot Stepevnon Twv MO ULWV

H xpnon mpaktikwv mapaderypatwy
Emiénuia Hepatitis A otnv Ibiza, Spain
Yemtepufprog 2000 - Iavovdprog 2001

Mepika TpaKTIKA BEpaTa TG SLEPEVVNONG TWV ETILONULWYV



Algpgovnon Emtipnon
Ipdéyvoon

®opéa
Apopor r
wopinon

’ oglypatog
Trace Awgpgovnon AWyvooTika
back
Tomog Apyis

Emonmoioyia Khvikoi

2 VVTOVIGNOG
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e Mn avapeEVOUEVO YEYOVOGS
 Ipnyopn Spaon

e ToaxVUg eAeyxog

e ALETILOTNOVIKN cLVEPYAOLa

e Epyaocia mov Sie€dyetal oto medio




/ Emdnuia Hrnatrtioac A oty Ibiza (Spain)
2000/2001
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Emiepatwon emonuLlag Kot oLayvwong
Anuovpyia Ouddoag eAEyyov G emonuiog
OpLoUOG TIEPLOTATIKOV
Tavtomoinon TEPLOTATIKWY KL ATIOKTNOTG TNG
AN pO@opLlag
[Teprypopn Twv TANPO@OPLWV VA XPOVO, XWPOG, ATOUO
Avamtuén g vmoBeong
'EAgyx0¢ TG vTTOOEONG: AVAAVTIKEG LEAETEG
[IpooOeteg peAeteg
ALO00T) TWV ATTOTEAECUATWV:

> Avaopd e LWV, OT|ULOCLEVCELS
E@apuoyn petpwv eAeyxov







Notified cases of 5. Bovismozrbificans, Germany
2002-2005

NO. cases
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Eivat emdnuia?
[IeplocoTEPU TTEPLOTATIKA ATTO TO XVAUEVOUEVA?
[IAnpo@opieg amod TNV emiTrpnon
Emitnpnon: voookopelia, epyaotnpla, yloatpol

Emoylakég aAAayEg

AdON oV KaTaypae
AloyvwoTiko AaBog (VEa TEXVLIKT)
Aloyvwotika AaBn (Pevdo-emidnpuiec)
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Hepatitis A otnv Ibiza, lomavia

Kataypagég otnv Ibiza ta mponyovueva xpovia:
1997: 6 teploTATIKA
1998: 0 teploTaTIKA
1999: 4 teploTATIKA



EmiBeBatwon dtayvwonc

Epyaotnplaxn emieBaiwon
0POTUTIOC
ATopovwBEVTA OTEAEYT), TUTTOTIONOT CTEAEXWV
To&kol mapayovteg
ZUVAVTNOTN UE TOUG YIXTPOUGS TTOV TOUG
TOPAKOAOVOOVV
E€etaom oplopEVWVY TTEPLOTATIKWYV
Emiokeym ota epyactnpla




/ Empepaioon tnc emdnpioacy’

- TPOPVAUEN - A1TI0A0YIKOC TOPAYOVTOS
-AnoxkAgtopnog/amopuo v - Tpomog peraooong
-ANuoclo TPOELOOTOINON - QOPEOS HETAO0ONS

- Yyerovopuka pEtpa - IInyn pnoivvong

- aAlo - IIAn0vonog o€ Kivovvo
-Ex0¢on mov wpokaiel
ac0éveln




Emonuoioyog
Muwkpoproroyog
Kilwvikog
Ieprparirlovroroyog
Mnyavikoi
Kmviatpor

Alhor

H opaoa cvvrovier tny
EPELVA TTEOLOV




-ITowa sival Ta TeprotoTIikd? (GTona)

- ITov ovoav ? (ympog)

- 167 avtol appootncay ? (ypovog)




OpLONOG TEPLOTATLKOV

® [IpoTuTTA KPLTNPLA YLK TNV ATTOPACT] AV EVO ATOUO
TPEMEL Vo TaslvounBel ocov ATOUO TTOV AVNKEL OTNV
eMION UL VTTO SLEpeLVTION
® Kpimpla
e KAvika kat/M BloAoyikd kpLnpla,
e XpOVOG
e TOTIOG

e Atouo



OpLONOC TEPLOTATLKOV

® ATTAOC, TPAKTIKOC, AVTLKELUEVIKOC
® EvaioOntoc?
® E€s18ikevpuévoc?
® [ToAAamAol OPLOOL TIEPLOTATIKWV
o emIBeBALOUEVO
e IIOOVO

e SUVQATO



OmolodnmoTe dTOUO

ue IgM avticwpata otov Hepatitis A Virus
August 2000 - January 2001

210 vnol Ibiza ylia TovAayxlotov pio nUEPH GE ULa
mePL06015-50 nuepwv mpLv TNV Evapen g
acBevelag



YVOGTOTOLN O
voookopueta, I'evikol latpot

EPYUCTNPLO
/ G)0AELOL
XOpoL £pyaciog, K.AT




VEREN r
f

Y1 Y. . A A fa - TP O [ ATa m A'la = | Ve | }
— J { .j - \\
LAV IAIVNASIZNU I ] ILC LU LA LLNWI YV
[ \-\ - " A ] a
s -~ — . |y - - P . | L -
- C I M Aan A (=~ L \/ MW 7. P _ £
A4 A% A . fr® B W/ s N B Sl el el b’ Maee W R R V. el o] W el W W W il W W nia

Emoagr) pe KAVIKOUG KoL EpyacTnpLa 6TO Vol
Ava@opa oto ECDC

Avalntnon peow tov Evpwmaikov Siktvov
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Tovtomoinon &
KOTOpETPNON
MEPLOTOUTIKOV

l

1

Tovtomoinon TANPOPOPLOV ANUOYPUPLKES
TANPOPOPLES
KMviKkEg AetTopépereg

"Ex0Ogon Kot yvemoTol TOPayovVTES KIVOUVOL
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Epwtnuatoioyio (KEEAIINO)
Tomoc¢ kaw xpovoc ditapoviic otnv Ibiza

Iotopko :
TiL€paye?
[Tov To ayopace?

Emtiokeyn ota eoTIATOPLA



™\ £ - 4

ﬂ\_ /,\/\ 4 \ -~ A - ‘n,-, ~ ~ F & ° ”~ ~ _ﬂ/_ﬂ_

W R VWAV U R LAY AS VAVANLFAV A VA A

- - - - . - - v

® Ovopota

® Huepounvia yevvnonc

® AtevBuvoelg

® Epgavion copntopatwyv

® IM'atpoc mov kovpapel

® Ilapapovi) 6To VoGoKOUELO

® Epyactnplaka amoteA£opoto



Case
NO.

S 01T B~ W DN B

Name P
of birth
XY
AB
CD

Addresse

Date of
onset

Lab
results
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Tavtomoinon
&
KOTORETPNON
MEPLOTOUTIKOV

l

ANyn g
TANPOPOPLUS
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Ieprypagn
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TEPIOTATIKA
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TEPLOTATIKA

Kown evoraueon nyn

123 456 7 8 910111213141516 1718 19 2021 22
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. tourists

residents

9
8
7
6
5
4
3
2
1
0

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1
week number

August September October | November |December January







TOTOC

Tomog Stapovng

Tomog mBavng €ékBeomnge
epyaoia
yevpato
AlaSpoun taldiov,
Huepnowx gppovtida
ApaotnpLOTNTEG SLACKESAOMG

XapTEG

Tavtomoinon mepLoxng o€ KIvouvo






Atouo

Katavoun meplotatikwy
nAkio
(PUAO
epyooia, KA

Katavoun autwv Twv mTapayoviwy 6To
TANOLVOUO

Attack rates
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percentage
25 -
20 -

15 A

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59

age (years)




Avarntuin vtéBeonc

- TTowoc eivon o kivduvo epedvionc acOéveloc?

- Trv etvar n acOévera?

- [Towa eivon n Tyn Ko wo10¢ 0 POPENS?
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LLEPEVVI TLKEG CUVEVTEVEELS
petTaty Twv neplotatikwv Hepatitis A, Ibiza 2000/01

3 mBavoU g TapdyovteS KivdUVOoU:;
Emtiokeym o€ Eva e0TIATOPLO OTO ALLAVL TNG TTOANG
Ibiza
Ayopaoctnkav Tpo@lua o€ eva supermarket oto
KEVTPO TNG TTOANG
‘Epewve oto Eevodoyxeilo oto Portinatx (F'eppavol
TOUPLOTEG)
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AVOATIKES LEAETES
- LEAETEC KOOPTOV
- pEAETES aolevav-paptopmv
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MeAETN KOOPTWV
attack rate opadag mov ektEONKE
attack rate ouadoag mov dev ekTEONKE

MeA£Tn acBeVWV-UapTUPWV
AvoAoyla TTEPLOTATIKWY IOV EKTEOM KAV
Avodoyla HapTUPWV IOV EKTEOMKOY
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Meta&0 Twv aTOUWY OV SLAPUEVOLVV 0TO Vol
‘Evag pdptupag avd mepLOTATIKO

EmiAeyopevol amo tnv data-base twv kaptwv
VYElog

Talplaoua otnv NAKia KoL 6TV YELTOVIX
OxL LoTtoplko hepatitis A 1 epfoAlacuov
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Exposure Cases Controls matched 95% CI
(n=38) (n=38) OR

Restaurant 22 (57.9%) 5 (13.2%) 9.0 2.1-38.8

Shop 13 (34.2%) 6 (15.8%) 45 0.97-20.8
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Cases Controls Matched
Restaurant n=22 n=>5 OR 95% CI

Salad 18 0 undef.

Shop h=13 n==6

Sausages 11 3 5.5 0.4-87.3
Meat 10 4 1.67 0.1-21.1
Vegetables 11 4 1.67 0.1-21.1
Fish 9 4 1.13 0.1-12.6
Bread 8 4 0.8 0.1-8.6



* MiKpoBrorAoyikog EAeYY0S OELYRATMOV TPOPLUE@YV
 [IleprfarrovTiKi) owepevvnon

* KTnviatpiki) ogpevvnon

* MopLoKn Tumomoinon

 Trace back owepevvnon (mpoéievon TpoPinmy)
* METEMPOALOYIKES TANPOPOPLES

* EvtopoAdoywi) ogpevvnon
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AXAnAovyxLon of meploxn g aptvoteAltkov akpov VP3
38 detypata opov
OeTikéG 11 MEPIMTTWOELG:

AV1iKovV O€ TPELS SLOPOPETIKEG OUASEG

100% opoAoyia



Rheinland-Pfalz

Outbreak of
S. Bovismorhbificans,
Germany 2004
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Mmopei (mpémer) va yivel
O0TTOLUONTOTE GTIYUTN KOTA TN
OLapKEL TNGS emonuiog!!

1) "EAeyyog TS nyns Tov mwo.00yovov
2) AVOKOTTNG NETAO0GNG

3) Tpomomoinon avtiopaong Eeviot
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‘Engaon oe Bepata vyLevnG HETAED TWV XELPLOTWYV
TPOPLUWYV

Evioyvon tng emitnpnong yla TPo@LUOYEVELS
ao0EVELEC

Evioyvon ¢ d1eBvoug ocvuvepyaoiag



ZUXVEG AAAXYEG KATA TNV SLEPELYNON TNG
eTLONULAG
AETITOUEPTIC AVOPOPA KATA TO TEAOG
> Atadoomn unvupatwy ywo T Anpooia Yyeta
> Emmtwoelg otnv moAltikny ¢ Anpooiag Yyeiag
> ASLoAOY”M O™ TNG TTAPOVCLAG
> Ekmtatdevtiko epyaieio

> NOULKEG ETIIMTTWOELG



® EmPefaiwon emidnuiag kot Staxyvwon

® Anuovpyla Opadag eAeyyov emionuiog

® OpLoUOG TTEPLOTATIKOV

® Tavtomoinon MEPLOTATIKWY KL ATIOKTT O
AT POPOPLWV

® Ileprypa@n mANPo@oOPLWV 0€ GYECT UE TO XPOVO, XWPO,
ATONO

® Avamtuén vmobeong

® 'EAeyyoc vmoBeonc: avaAVTIKEG LEAETEG

® [IpooBeteg pedeteg

® ALXS00T ATIOTEAECUATWV:

o Avapopa emidnuiag, dSnupocievon
e E@apuoyn petpwv ercyyov



' H mpaypatikotnta....




Moplakn Emdnuodoyla otnv aviyveveon
KOL TOV EAEYYXO TWV TPOQPLUOYEV®@V
ETLSN LWV




Ti gival n poplakr EmISnNUIocAoYia ACINWEWY
vOowv?

Na kaBoplotoUv oL TpOTOL

LETASOONC KoL OL TINYEG LOAVVOTNGC
:Noa StepeuvnBoUV ol PALVOTUTILKEG
KO(L OL YEVOTUTILKEG SLOLPOPES LETAEL TWV
OTEAEX WV
: Moplokn Tumomoinon
Baktnploakwv/puKNTIHKwv /uKwv/
TP ACLITIKWV OTEAEX WV



Mopiakn ermionuioAoyia Noiuwowv Noowv :

[Ipotuma avTiikpofLakn G evatoOnolag
OpoAoyikn)/BLoxn ik Tuomnoinon

95% twvV H. influenzae ntav opotumov b

L. monocytogenes: 3 xuploL opotumol (1/2a,
1/2b, 4b)



) FOVOTUTIIKEG

DNA based
KAnpovouikec kal otabepeg

Aev emmpedlovTal Ao TNV ATTOUOVWOT) KOL TLG
OVVONKEG TNG KAAALEPYELAG
DaVOTUTIIKES

Baoilovtal oto eK@PaoueEVH XAPAKTNPLOTIKA

Emnpedlovtoal amo TNV KAAALEPYELX KAL TLG
oLvVvONKEC



Restriction endonuclease analysis (REA)
Pulse field gel electrophoresis (PFGE)

Restriction fragment length polymorphism
(RFLP)

rDNA gene restriction patterns (ribotyping)
Nucleic acid sequencing
Nucleic acid hybridization of entire genome



Avaivon mAaopudiakov DNA
MeyeBog mAaouLSiov
Restriction digests

AVaAv o1 TPWTEIVWV
AvaAvon eEwTEPIKNG LEUBPAVNGC
Multilocus enzyme typing (MLE)



Barriers to beta-lactam antibiotic activity

Protein Catalyzing
Specific, Facilitated
Diffusion

9%
0000000000000000000°




- Recognition Sequences of l
Selected Restriction Endonucleases

Endonucle Source Sequen
ase Escherichia colit RY13 €€
EcoR 1

Hind1n H- influenzae Rd AAGCTT
TTCGA

: A
Hha Il H. parainfluenze CCGGC

L GGCC J‘




ANA Cutting by HIND III: Staggered
Cuts Leaving “Sticky” Ends

CGAATAAGCTTCCCTGAG
AAGCTTATTCGAAGGGACTC

TTCGAATA . AGCTTCCCTGAG
AAGCTTATTCG AAGGGACTC

4




// —u
' General principals of molecular subtyping

using restriction endonucleases

Bacterial chromosomal DNA

lectrophores
D >

C = Restriction endonuclease (“molecular scissors™)
[ » = DNA sequence recognized by restriction endon%
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Nucleic acid detection

Plasmid size
Restriction digests

Phage typing

y







Electrophoresis
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E 24 rIV&IiOl ATTOTEAEC U ATWV

Etepoyévela peoa ota €i0m

[IpémelL va €xoupE YVWOT CUXVOTNTAG

KO TAVO UG TWV VTTOTUTIWV

Utility of individual method is species

specific



ATTOITNCEIG

H pnébodo mpemel va SovAeVel pe ta
TMEPLOCOTEPN OTEAEXM
AvaTmopaywyLlpotnta

ALoKpLTIKN LoYV

EvkoAia

EvkoAila epunVvelag AMOTEAECUATWY






Genetic Epidemiology Molecular Epidemiology “Traditional” Epidemiology

Pedigree-Based f Case-Case,
- Case-Control, Cohort

_y Risk Factor-Disease
- Associations

Mendelian Segregation,
Complex Segregation

YES

-
Genetic Linkage

YES

-
Identification of the
Responsible DNA
Sequence (e.g., cloning)

1



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10630175

EpwtNoELS yia T YEVETIKN EMIONULOAOYLX

YTmapyeL olkoyevelakn cuvadpolon
TEPLOTATIKWV?

Ymapyovv evdeilels yia yeveTikn emidpaon?
Ymapyovv eVOEIEELS VI YEVETIKO HOVTEAO?
[Tov edpaletal To Yyovidlo TG acBevelag?
[Tws ovuuPaiAeL To Yovidlo auto TNV

ELLPAVLOT] TNG KCOEVELAG OTO YEVIKO
TANOLvoUO?



Recurmence risk rtios

Wariance components
Heritability

Segregation analysis

Linkage analysis EEEEES

Correlations EEEREEEm

Is there evidence of phenotypic
aggregation within families?

¢ Fes

I= the pattern of comelation consistent
with a possible effect of genes”!

¢ Yer

I= it likely that there is a gene present
with a large enough effect 1o make 1t
worthwhile dedicating expensive
resources trying o identify it?

¢ Yex

Where in the gzenome is it most likely
that such a gene lies?

¥

Linkage disequilibrivm mapping
Aszsociation analysis

Can we be more precise about where it lies?
Can we identify a cavsative polymorphism?

Handbook of Statistical Genetics
(John Wiley & Sons)



http://www.mrw.interscience.wiley.com/hsg/articles/bbc29/frame.html

XopoKTNPIOTIKA TG 0.60EveLng: Ieprypa@ikn emonuioroyio
Owoyeveloki cuvadporon: MEALTEG 6TV OKOYEVELW

Levetikn 1 weprfarrlovTiKng: Aidvpa/vioBecio/ peréteg
RETUKIVI GG
Tpomog kKinpovounonc:
Avaiven covadporong
I'eveTiKOg y®pog TS ac0éverlac:
AvaAvo1 60VOESS
AglKTEG gvarcOnoiog oty
ac0évern: MEALTEG GVOYETIONG



AVTOCOUIKES VTOAEWTOUEVES avmUOAEC elvan GuVNO®C cLYVEC GE
mAnbvopove pe vymAod eninedo evooyauiog (Teploptouévo
yovidlokn de&opevn).

Xopeg onmg N Dlavoia kot 1 Ichavoia eppaviCouv avEnuévn
EMIMTMOOT GTAVIOV VTOAEIMOUEVOV AGOEVEIDV



* OwKoyévereg mopnvag
(TEPLOTATIKG OSTKTIG KO YOVEIS)

* ZEvyaplo GuYYEVOV TOV EMPEALOVTAL
(amoyovol, Eadsp@Pra, 0TOLHONTOTE 0VO UEAN TS OIKOYEVELG)
* EXTETONEVO YEVEXAOYIKO OEVTPO

* oldvua
(novolvymtikd kot S uyOTIKG)

* Mn oyeTilopeva 0Elyroto 6Tov TAN0VoNO



XopoKTNPIoTIKA TG 0o0iverng: Ieprypogucn) emonpioioyia
Owcoyeverokn cuvadpoion: MEAETES 6TV O1KOYEVELD

Levetikn 1 weprfarrlovTiKng: Aidvpa/vioBecio/ peréteg
RETUKIVI GG
Tpomog kKinpovounonc:
Avaiven covadporong
I'eveTiKOg y®pog TS ac0éverlac:
AvaAvo1 60VOESS
AglKTEG gvarcOnoiog oty
ac0évern: MEALTEG GVOYETIONG



Risk Ratio (Lambda)

hg = ratio of risk in relatives of type R compared with
population risk

L. =ratio of risk in sibs compared with population risk
= Cystic fibrosis:

o Risk in sibs = 0.25; risk in population = 0.0004
). =500
= Huntington disease
a Risk in sibs = 0.50; risk in population = 0.0001
), = 5000



http://crnet.mgh.harvard.edu/educationdocs/web documents/Genetics in Clinical Research nov 5 slides pdf.pdf

Risk Ratio (Lambda)

= Higher value indicates greater proportion of
risk in family compared with population
0 Increases with

= |ncreasing genetic contribution
= Decreasing population prevalence

= Alzheimer disease

0 Riskinsibs=0.3-04
o Population risk = 0.10
a Thus, A .= 3-4



http://crnet.mgh.harvard.edu/educationdocs/web documents/Genetics in Clinical Research nov 5 slides pdf.pdf

Sibling Recurrence Risk / Sibling Risk Ratio (). )
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COMGEMITAL HEART DISEASE®

-
HY DROCEFHALUS

» i iz sassl M oy nauall 5 M -n..|:|

""'m-s o [ [l o~z
MSEASE 1RCIDENCE
Ficz. 1. Relationm between disease incidence and relative incdence in sibs of affected individuals
for a number of diseases. The lines indicate the expected relationships For simple dominant, simple
recessive and Edwards® (1963) approximation to multifactorial inheritance (from MNewcombe,
1964,

E




Incidence %

of Schizophrenia *'
General population 0.8
Parents of affected 4.4
Siblings of affected 8.5
Children of affected 12.3

“14.1% If corrected for tendency of schizophrenics to not have children

-



http://www.roche.com/pages/rgg/science-gengen-cdrom[2]+jpg_page3.html

XapaktnproTikd e acdiverac: H1EPTYpaK emonuoroyia
Owoyeverlokn covaoporon: MehéteS oTNV OLKOYEVELD

Levetikn 1 weprfarllovTikng: Aidvpo/vio0scial peréteg
RETUKIVI GG
Tpomog kKinpovounonc:
Avaiven covadporong
I'eveTiKOg y®pog TS ac0éverlac:
AvaAvo1 60VOESS
AglKTEG gvarcOnoiog oty
ac0évern: MEALTEG GVOYETIONG



AGURE 1. The contribution of twins to the study of complex traits and dizeases

Complex traits and diseases in twins

—=| Genetic factors

— e Comparison of phenciypes in MZ and DZ twins
# Heritakility
= Modelling shared genes and complex phenotypes
# Analysis of causal pathwans
—— = Genetic studies in 02 twins
# Linkage
= Association (twin-TOT)
= Extensions o include multvariate phenctypes and shared gensiic effects
e Gene expression in MZ discordant pairs
= Siudies of dissase-related gene funciion

Enviromme=ntal factors

- . ECxposureldisease dscordant MZ and DZ twins
& Associaton bebween exposurs and disease

Genes and the environment

—= Comparson of MZ and DZ twins
= Chverall contrbution of genes n the pressnce of
environrmanial variation
= Sxpression of genes n diferent emdrcnrments
3= Variability in MZ twins
= Enwircnmanial sensdivity

In compksx dseases, twins prowde an estimate of the genetlc contibution to disease through the esimation of hedtablllty, enhance strategles to detect genes
thorough linkageand assoclation, provide a natched setting In which to assess the rik that | assoclated with esviron mental exposure, and provid e Inslght Into the

way In which genes and the environment act logether to canse disase. Abbresiations: DI dzygotic; MZ, monospgolic; TOT, benaetsiendiieqalibaon test.



http://dx.doi.org/10.1016/S0168-9525(99)01946-0

Theory
Strictly genetic trait: MZ = 100%, DZ = 25-50%
Complex trait: Low concordance rates

Twin Study on Type 1 Diabetes

MZ I DZ ‘ Sibs | Gen. Pop

Concordance Rate



http://www.roche.com/pages/rgg/science-gengen-cdrom[2]+jpg_page3.html

Heritability Based on Twin Data

Heritability estimates the contribution of genetic elements
to the phenotype.

MZ twin DZ twin  Heritability
High Blood Pressure 06-08

I—

OGN 0.2 - 0.89 0.72-08

LR ELE S 0.25 - 0.35 | 0.03-0.05| 0.72

Type 2 Diabetes 0.37 0.26

Rheumatoid Arthritis

0.32

4



http://www.roche.com/pages/rgg/science-gengen-cdrom[2]+jpg_page3.html

Migrant Studies

Liao CK et al. Endometrial cancer in Asian migrants to
the United States and their descendants. Cancer Causes
Control 2003;14:357-60 ( )

Flood DM et al. Colorectal cancer incidence in Asian
migrants to the United States and their descendants.
Cancer Causes Control 2000:11:403-11 ¢ )

Feltbower RG et al. Trends in the incidence of childhood
diabetes in south Asians and other children in Bradford,
UK. Diabet Med 2002;19:162-6 ¢ )

i Children in south Asia have a low incidence of type 1 diabetes but migrants to the UK have similar

overall rates to the indigenous population. However, a more steeply rising incidence is seen in the south
Asian population, and our data suggest that incidence in this group may eventually outstrip that of the
non-south Asians. Genetic factors are unlikely to explain such a rapid change, implying an influence of

- . . . (44
environmental factors in disease aetiology


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12846367
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10877333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11874434

XapaktnproTikd e acdiverac: H1EPTYpaK emonuoroyia
Owoyeverlokn covaoporon: MehéteS oTNV OLKOYEVELD

Levetikn 1 weprfarrlovTiKng: Aidvpa/vioBecio/ peréteg
RETUKIVI GG
Tpomog kAnpovounong:
Avaivoen covadporong
I'eveTiKOg y®pog TS ac0éverlac:
AvaAvo1 60VOESS
AglKTEG gvarcOnoiog oty
ac0évern: MEALTEG GVOYETIONG



Modes of inheritance

Single gene (Mendelian)

— Autosomal
* recessive
« dominant

— X-linked

Single gene (hon-Mendelian)
— Mitochondrial, Imprinted
Multiple gene (complex, quantitative trait)
— digenic
— oligogenic
— polygenic



http://www.bii.a-star.edu.sg/docs/slides/Eric/4-5 MyopiaGenetics.pdf

Segregation Analysis

Donmunant disease allele

DN NN

-
-

Recessive disease allele
DN DN



http://courses.washington.edu/b516/handout5.pdf

Autosomal inheritance

(gene on chromosome 1-22)

Dominant inheritance

The second copy of the
gene on the homologous
chromosome cannot
compensate for the
mutated copy:
« Consecutive generations
are affected
- Half of offspring are
affected, male = female
» Unaffected individual
cannot transmit disease
Assuming full penetrance;
see text

Fig. 11.11

Tponoil kKAnpovounong

Recessive inheritance

The second copy of the gene

on the homologous chromosome

compensates for the mutated

copy:

» Unaffected carrier individuals
transmit disease

« If both parents are carriers, then
one-quarter of their offspring
are affected, and one-half are
carriers

= Usually only one generation is
affected

Affected individuals may have
two identical mutant copies arising
from a common ancestor as
shown above, or different in
‘compound heterozygotes'

X-linked inheritance
(X chromosome gene)

A second copy of the gene
is only present in females. In
X-linked recessive disease:
« Only males are affected
- Unaffected female carriers
transmit the disease
» Half of carrier female's
offspring inherit mutation
—males are affected and
females are carriers
- Affected males cannot
transmit the disease to
their sons, but all of their
daughters are carriers

X-linked diseases are
occasionally dominant

Non-germ line cytoplasmic

inheritance

e.g. gene on mitochondrial
NA)

» Males and females are
affected

» No males transmit disease

« Variable proportion of
offspring from female are
affected

Principles of inheritance. [A] Mendelian transmission of a single pair of autosomes, where the mother has a single mutant gene (red circle)

on the chromosome shown in white. [B] Inheritance of a mutant gene using conventional symbol designation (male: square; female: circle; unaffected:
white; affected: black; unaffected carrier: stippled; deceased: strike-through; see Fig. 11.12 for full explanation of symbols used in family pedigrees),
with characteristic features of resulting genetic diseases.




XopoKTNPIoTIKG TNG 060Everag: Ieprypo@kn emonuioroyia

Owkoyevelokn cuvadporion: MeléTec 6TV OIKOYEVELD
eveTuan 1 weprpaiiovrua: Atdvpa/vio0eoia/ peréteg
UETUKIVI OGNS

Tpomog kinpovounonc: Avaivon cuvadporeng

I'eveTIKOC YMPOG TNG 060EvVEL0G: Avaivon GVvoEsT|g

Agikteg evaoOnoiog oty acOévera: Meh£teg ovoyETiong



Genetic Loci

Where are the genetic loci / susceptibility genes?

Linkage analysis
“Is hypothetical susceptibility gene near a known genetic
marker?”

— Paramelric (requires known model, estimation of 6,
penetrance): extended pedigree

— Nonparametric: Affected relative pair analysis (eq. sib-pair)



http://www.bii.a-star.edu.sg/docs/slides/Eric/4-5 MyopiaGenetics.pdf

Association Studies: ® A relation between alleles
e Done in populations

TR
e

ROCHE Genetic Education



http://www.roche.com/pages/rgg/science-gengen-cdrom[2]+jpg_page3.html

2Uvdeon

2UOYXETION

H oUvdeon gival 1I816TNTA TWV YEVETIKWYV

H ocuoyéTion gival 1516TNTA TWV

TOTTWV aAAnAouoépewyv
PéAog: PéAog:

* TautoTtroinon €vog BioAoyikou
HNXaviopoU Yia T HETAd00N £VOG
XOPOKTNPIOTIKOU

* EVTOTTIONOG TOU yovidiou TTou
EMTTAEKETOI

* TauToTroinon TnG oX€ong METASU
EMIKPATOUS aAANAGHOp@POU Kali
aoc0évelag

* TauTOTTOINON AVICOPPOTTiIaG OCUVOEDNG
METASU EVOG AAANAOHOPPOU THG
aoBéveiag Kal evog OEIKTN

Coarse xaproypdaenon (>1cM)

KaARj xaptoypdaenon (<1cM)

Ox1 TTANnPoOQ@OpIES yIa TO TTOIO
OaAANAGUOPPO CUVOEETAI ME TO
UYPnAOTEPO Kivouvo TnG acOéveiag

ATrautei yevealoyika dévrpa

Case-control or family based approach

Xpnoipotrolgi TTOAUHOPPIKOUG OEIKTEG

2UVROwWG O¢eikTEG pE BUO aAANASpOpPa
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