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EIZAINQIMH 2TIZ AOIMQZ=EIZ

O KOopoC elval YEUATOC WUIKPOOPYAVIOHOUS, 1) HEYAAN
mAelovoTa TV orolwy eivat aBAadelc yia Tov avBpwro,
eve) TIOMOI elvat ompavTikoi yia t {wr). Mepikol aré autoug
TOUC opyaviopouc {ouv mave 1) PEca 0e avBpwTvoug Eevl-

OTEC: Ol TIEPIOOATEPOL A0 AUTOUS aroTeAOlV [EPOS G (PU-
OlOAOYIKTC Mac YAwpidag Kat eival kahonBelg EUKaIpLaKol M
OUMBIWTIKOL JKpoopyaviopol, H pelovotnTa, woTooo, eival
raBoyovol, TPOKAAWVTAS VOO0 1) aKOUA Kot To Bavato oTov
eevIoTr Touc, Elvat autol ol lol, Ta Baxmpla, T MPpwTolwa Kal
Ol OKWATKES TTOU €ival UTEUBuvol Yia TIC AOUWOEIS VOTOU,




EIZAINQIMH 2TIZ AOIMQZ=EIZ

H Aoipwén mapapevel i kupla artia voonpomtae Kat
Bvnowdtntac otov AvBpwro, DIGITEPA 0 UMAVATTTUKTES
TIEPLOXEC, OTIOU OXETICETAL e TN QTWXIA KA TOV UMEPTIAN-
Buopd. 2Tov avarTuooopevo KOOUO 1 auEavopevn eUpapeLd,
1 TAYKOOWL avodoromon e elBoALao|oUg Kal ta avTiBio-

TIKQ €XOUV EAATTWOEL TOV ETUMOAAOUO TWV AOLWOWV VO-
owv. QoT000, £XOUV EUPAVIOTEL QvOIOTAUEVA OTA QVTIBLOTI-
KA BaKTNPLAKA OTEAEXN, KABWE Kat Lol Kal «veec» TaBnoel,
ONMWC 0 10C ¢ avBpwrivng avoooavenapkelas (human
immunodeficiency virus — HIV) kai n vodog tou Creutzfeldt-

Jakob.




EIZAINQIMH 2TIZ AOIMQZ=EIZ

2TOV aQvaritucooUevVOo KOCOUO ETUTUYXIEG, OnMwg n eKpilw-
Or TIng e€uUAoylag, €xouv elooppormBei 11 aviiotabulotel
and kKawvoupyleg Bavatn®Ppopeg AoLLWEELS. Ol Aoluwdelg vo-
ool givat uredBuveg yia 1o 25% mepinou SAwv Twv B8ava-
Twv (Mivakag 2.1).

Mivaxkacg 2.1
NMaykoouia BvnoigoTnTa amo AoIgwon vooRuara

Néonua YrroAoyi{ougevoi Oavartol (1998)

O&eia AoluwEn KaATWTEPOU 3,5 exatoppupla
AvarveuoTIKoU

HIV/AIDS 2,25 ekatoppupla
ALappoiko voorua 2,25 eKaQToOMUUpLIa
dupatioon 1,5 ekaTopuuplo
EAovooia 1,1 exkaTtoupuUpLo
IAapa : 888000

TEtavog 410000

KokkUtg 350000
Mnviyyitida 143000
Aglopaviaon 42000




EIZAITQINH 2TIZ AOIMQZ=EIz
AOIMOI'ONOI NMAPAI'ONTEX

Ot prions efval oL o TIP6OQATA AVAYVGNIOHEVOL KL O

amAOUOTEPOL AOIOYOVOL TIAAYOVTES, AMOTEAQULEVOL QMo
v 16V TIWTEIVIK [0pI0. Aev IEQIEYOUY VOUKREVIKO 0E)

KAl KOG OUVETIELD YEVETIKES TIANPOGOQIEC: ) KQVOTNTA TOUS
VOl QvamapayovTa ieoa oTov eviotn, Baol(eTal 0T peTo:
TPOM TI0U EMIPEPOUY OTNV EVDOYEWY] TIPWTELV), OE TIPWTEL-
N} prion.




EIZAITQINH 2TIZ AOIMQZ=EIz
AOIMOI'ONOI NMAPAI'ONTEX

Ot 10/ mepiéYouv 1600 TpWTELVM, 000 KAl VOUKAELVIKO
0F0 Kol ETOL [ETAPEQOUV YEVETIKES TIANPOGOPIES i Tr
DIKI} ToUC avamapaywyn. Qotoo, oTEPOUVTAL PNXAVIOpOL

autdvopne avTiypagnc Kai BaoiCovrat ot Ypnotomomnar
TOU KUTTAPIKOU [nYaVIopoU, €1¢ 60poC TOU KUTTApoU Tou
tevion). Elvat pukpol (ouwnBug exouv OLAUETPO UIKPOTERT
artd 200 nm) ke kaBe 10¢ £xel eva [ovo D¢ VOUKAEIVIKOU
ofoc (RNA 1 DNA).




EIZAI

QI'H 2TIZ AOIMQZ=EIZ

AOIMOI'ONOI NMAPAI'ONTEX

Ta BakTipia eival ouviBwe, tAAG Oyt TIavTa, HEYAAUTE-
00 amd TouQ oUC. & avTifean e ToUQ TEAEUTIOUS EXOUV
1000 DNA, 600 kat RNA, Kat 10 yovidlwpa Toug KwOLKoToL-

s{tat ard DNA. TlepikAeiovtat ano KUTTapIkn pepdpavn Ka,

aKOLN Kat Ta BakTrPI TIOU EYOUV UL0BETHOEL EVOOKUTTAPLO

Tpomo (o, dlan
Ta Bakmpla €lval

V1 Kal 1) TAetoyne
TOU EEVLOTH)

000V TO BIKO TOUC KUTTAPIKG TOIXWHA.
Kava Lo TIANPN QUTOVOUN avarmapayw-

(a autwv dev eEaptaTal ano Ta kKuTTapa




EIZAITQINH 2TIZ AOIMQZ=EIz
AOIMOI'ONOI NMAPAI'ONTEX

Ol sukapuwTiKof lval oL To TOAUTTAOKOL AOIUOYOvoL
UIKPOOPYAVIOHOL Kal TapOUCLalouv UTIOKUTTAPIKT Olapept-
opatornoinon. AlaQopPETIKEG KUTTAPIKES AELTOUPYIES TIEPLO-
pifovtal og eldIka opyavidia, T, N wtoouvBeon Aaubavel

Y0P 0TOUS YAWPOTAGOTES, 1) petaypagr Tou DNA atov
nupfiva Kat 1 avamnvor] ota uroy6vdpla. Ot EUKOPUWTIKO!
WKPOOPYavIOpOl TIEPINAUBAVOUY LOVOKUTTAPA MPWTOW,
UUKNTES (0L OmoiolL propel va efval HovoKuTTaplol 1 vnpa-
To10€(Q) Kat TMOAUKUTTAPLOUC TAPAOLTIKOUG OKWATKES.




EIZAINQIMH 2T AOIMQ=EIZ - OAOI METAAOZHX

-ENAOIMENHZ AOIMQ=H (H evdoyevng XAwpida Tou avlpwTrou
MTTOPEI va TTpoKaAEael Aoipwéen — E. coli)

« AEPOIENHZ AIAZTIOPA (Metddoon HECW AIWPOUUEVWY
otayovidiwv — loi, Legionella, Wittakwon, Aucoa)

- KONMPANOZTOMATIKH AIAZMOPA

- ENAIAMEZOI ZENIZTEZ ( EAovooia, Asiopaviaon)

- ANO ANOPQIO IE ANOPQMO (Muknmidoeic, HIV, HBV)
- AMEZOZ ENO®OAAMIEMOZX

« KATANAAQZH MOAYZMENQN YAIKQN (BpoukéAAwon,
2. OAUOVEAAWOEIQ)



EIZANQIMH 2TIZ AOIMQZ=EIZ - MTAOOIENEIA

- EIAIKOTHTA
— Q¢ Tpo¢ 10 €idOG TOU OPYAVIOUOU TTOU TTPOCBAAAOUYV ( TT.X. N
apoIBada TTpooPAAAEI HOVO TOV AvOPwWTTO)
— Q¢ TTPOC TO 6PYAVO N TOV ICTO TTOU TTIPOCRAAANOUV ( TT.X.
NTTatoTpoTIol 10i A, B, C, E, Strept. Pneumoniae, E. coli)

* IPOZKOAAHZH ZTO EMIOHAIO (Kpooooi, MpookoAANTiveS
[Adhesins], BiopeupBpavec [Biofilm], KaBetrpeg, NpookOAAnon o€ €101KoUC
uttodoxeic [HIV, loToAuTIKA apoifada, OKWANKEG)])

* AMOIKIZMOZz-AIEIZAYZH

 AYZAEITOYPIIA-KATAZTPO®H IZTQN

— ESwrodiveg (avaoToAn pwreivoouvBeong [dipBepiTida],
veupotocikotnta [Clostr. Tetani, Clostr. Botulinum], evrepotocikotnTa [E.
Coli, Vibrio cholerae])

— Evdorogivn (H evdoTtogivn ival o AITTOTTOAUGOKXAPITNG TOU
TOIXWHOTOG Twv Gram apvnTIKWV UIKPORiwV Kal EuBUVETal yIa TNV

utréTaon, TUpeTo, DIC otn onyn. Aokei TN BAATITIKNA TNG £TMIdPACN
KUPiwg pEow TNF)



Eicodog tTou rtafovyovou

FNMPpoOooKOAATION OTO
ETTOMALO 1) Evo-
POEaAjpLunoog

NMoAAartAaoltacopiag

ATIOIKLOOG

NAO(LawEN) auAou/
EricpaveELaKTr) Eloc8oArn os tord
EriOMALaKr) Aol(jiaEn

. Aovakxio zTrig
XOASEpDOa
Tepixompovada
TOU KOATIOU
AeRlid tapUTidonI TLX. Ei0T) S TAPUAOCKSIKIKOL

IOTOAL TIKT) Evoa-
rHotEGasSa

EfwkurtTtapimg

HKuxAogpopia

Evioxkurrapiwg
(aijpa/Asnpigpog)
T, lof Ed TLX. 106 FMTAaoitcwSicows
T oSortAaocria i1 Aapiaocn
BakTtnepwawisg

BAGEBT KkuTTAp v/ 1o Twv

KarTaoTrTpoogn

1. KutrtapoTogivn
(ApBepittda,
AEPLOYOVOQ yayypeaitva)

AucAcsitrTtoupvyia

TLX. Evrepotoiivn
(AOVAKIO XOAEQLaq,
KOAOGAK TIIO{S(0)

Emnx. 2.1. H mTtaBGovEveaia TNng Aoipwing.



AUTTIOTICAUCAKXapitng

Makpopayo

TNF
Kottapa pe Kuttapa ue
urtodoxea 55 kDa urtodoxea 75 kba
' Anéﬂ'r(:o;)n ) 4 MOAAQIIAQCIACHOS
: NéprOﬂ MupeToc N;’K Kurra%c?v
ot BAGBT 1GTOU pwoTn SEppAaTog
.~ OYKou =
22 o Lot KatartAngia AvTicTtaorn otnv

LVOOUAIVT
ATIOPROMT|OT] O0ToU

Eik. 2.2. BioAoyia Tou mmapayovTa vEKkpwong oykou (TNF) orn
AoiMWEN. O AurortoAucakXapilitng studpd orta pakpodpdaya yia 1nv
mapaywyr] TNE O TNF etuidpd ortoug duo urtodoxeigq tou (55 kDa kat
75 kDa) 1ipoKaA®vTag TG Tiaparndave ekdnAwocelg. Kat ot duo urtodo-
xeig puBuifouy TIG YEVIKEG £KOMAWOELG, TOV TWWPETO, I 8A4ABNn Twv
IOTWV, TNV KatarAngia kair tnv arnoppeoPpnaorn ocTou.



Gram apvnrTikda Gram BeTikda

SaxTnpia 8axkTrpla
> 20 o 2
,5:‘ AvTIBlIOTIKA - .
LPS + LPB ’ LTQ\-; PE?G _—: I&E}Z‘fq
TLR2 TIPWTEIVEG;
E TLR4 44
LPS LBP == LPS LBP)—[\ mgpmpfm“w / cD14
. ! cbia / AxB’ NF«B / Miypa

LPS LBP )

g avspyou GavaTtwon
CD14(s) K (. . : 5 . oEuyovou Baxktnpiwv
¢ ) kal aloTou

IL-1 IL-8 F-a

PuBpuifouv tTn Asypovr] Kal
TN HeTaB8oALKN avTidpaon

Eik. 15.9. Ermaywyr] TNG oUVOEONG KUTOKIVWOYV, sAseUBepwyv pifov
kal ofs1diou Tou al®WTou anmd CUCTATIKA Tou 8akKTnpiakou KuTTa-
pIKOU ToiXx®uaTtog. LPS, AumornoAucakxapitng: LPB, mpwTteivn de-
opeUoucd TO AUTOTIOAUcakKXapitn” LTA, AutoTelXoiko ofu- NFkB, 1tu-
PNVIKOS TtapdaywyVv KB- kB, avacTaATikog rapdaywyv KB PEPG, memTi-

SoyAUuKAvn-G- TLR, urtodoxeiq 1ou eA€yxouv In SiEAsuon (toll-like
receptors).



MpwTOoradnriq SIalTNTIKNA
aveTrtapkKela

Ynooﬁlopéq

AlaTtapayusvn akepaldTr- Fa MeTaB8oALKT

Ta Tou sruBnAiou : diatapaxn

- “Exkplon (08U, Aucoluun) NupeTog

e —— — o Avopsetia

t AtiwoAeleg (AwTo,
VEPO, NAEKTPOAUTEG)

NapdaAuon g
avoociag

Asitoupyla Aspoo-
KUTTApwyV
2ZUUTIANpWHG
DAYOKUTTAPIKT]
SpaornptoTnTa

AlaTapaxn Tne . Noipw&n

Avepyia
OQudeTteporievia
dayokuTTaplKy]

Eix. 2.3. Alatpopn-Acipwin-apguva evioTr: Ula TTOAUTIACKI AA-
ANAceTiidpaon.



Mivakag 2.24

Tagivéunon Bakrnpiwv mou mpoocBaAAouv Toug avlpwrmoug

AepoBia

Kokkol

BakiAAoi

Gram 0eTikA

Gram apvnTka

AvaepoBla Baktripla

Znepoxalteg

Staphylococecus aureus
Staphylococcus epidermidis
Streptococcus pneumoniae
Streptococcus pyogenes (opada A)
Streptococcus pyogenes (onada B)
EvtepOKoKKOL

ZTPEMTOKOKKOL viridans

MoVOKOKKOG

MM VLY YITIOOKOKKOG
Moraxella catarrhalis
Bordetella pertussis

METTTOKOKKOL
MNeMTOOTPETTOKOKKOL

Tpenovnua wyxpo
Leptospira spp.
Borrelia spp.

Mycobacterium spp.
Mycoplasma pneumoniae
Ureoplasma spp.
Chlamydia spp.

Listeria monocytogenes

KopuvoBaktpidlo dupbepitidag

BAKIAAOG ToOu avOpaka
BakIAANOG cereus

Escherichia coli
Klebsiella spp.
Proteus spp.
Haemophilus influenzae
Legionella spp.
Salmonella spp.
Shigella spp.
Campylobacter jejuni
Helicobacter pylori
Pseudornonas spp.
Brucella spp.
Acinetobacter spp.
Burkholderia spp.
Vibrio cholerae

Aclinomyces spp.
Clostridium perfrigens

C. difficile

Oupada Bacteroides fragllis
Fusobacterium spp.




 Miaioio mAnpogopicv 2.2
levikn dispelvnon acBevoug pe urowia AoiHwENS

Aigpeivnon (anoteAéopara)
levikij aiparog
MoAULOPPOTIUPTIVAION
Oudeteponevia

AEUPOKUTTAPWON

Aepgorevia

Atuna AeppokiTTapa

HwotvooiAia

Opopbornevia

Avénuévn TKE 1y C-avridpwoa mpwTeivn
Oupia kai nAekTpoAuTeg

Hnarika évivpa
Muwpn) auénarn Tpavopepaowy

Adpa eTNPEAOUEVES TPAVOPEPQCES, auEnan xoAepubpivng

Ién

MBavn artia

Baktnplakn Aolwén
loyevr|g Aoipwén
BpoukeAAwar

TuPoeLdNg TUPETOS

Tugog

levikeupgvn onum

loyevrig AoI®EN

NofpwEn and HIV (un e101Kn)
AOWWANG HOVOTIUPTVKOT)
AleloBuTIKY] MapactTikr Aolpwén
Fevikeupgvn onyn

Ehovoola

‘Oha

MiBavae dlatapaypéva oe coBapr| vaoo KAbe atTioAoyiag

Mn e101kd XapaKTNPELOTIKA TIOAADY AOILOEEWY

"Hra 1oyevrg nratitida

loyevi¢ nratitda (ouvibwg A, B 1) E)

Mropel va diatapayBel o nnatitida Kal o€ YEVIKEUUEN
ofyn k&Be tUrou




lMAaiolo mAnpogopiwv 2.3

AciypaTta kai ev3eigelg MIKPOGKOMNONG KAl KAAAIEpyEIag

Aelypa E&éTaon
Alpa Xpwon Giemsa yla v gAovooia

Xpwoelg yla AAAa rapdaotta

KaAAlEpyela
Oupa MLIKPOOKOTNOT Kat KAAAEPYELA
KaAAiEpyela yia qpupatioon (TB)
Kérpava Mikpookormon + Xpwor wwdiou
KaAAEpyela

HAEKTPOVIKO HUIKPOOKOTILO/LOAOYIKY|
KaAAlEpyela (Bev eival ouviiBwg
arapalmto va yivouv kat ta duUo)

To&lvn kKAwotnpidiou difficile

Ekkpipata papuyyad KalAigpyela
[OAOYIKY] KAAALEPYELQ

MTieAa MIKPOOKOTIT|OT) Kal KAAAIEPYELA
Xpwon xpuoapivng/KaAAigpyeLla
yia pupatioon
ANAEG EIOIKEG XPWOEIG/KAAAIEPYELES

EykepalovwTiaio uypo MiKpOOKOTNON Kal KAAAEPYELQ
Xpwon xpuoauivng/KaAAigpyela
yid QupaTiwon
ANAEG ELOIKEG XPWOEIG/KAANEPYELES

AAuoIldw T avtidpaon TOAUMEPATT§
Avappoenon and to eEavenua:

MNetexelwdeq Mikpookdrinon Kat KaAAIEpyeLa
buoaAibwdeq KaAAEpyELa LV

"Evaeign

KaBe oUUNTWUATIKOS TAEDIMTNG TIOU ETIIOTPEPEL
anoé reploxn He eAovooia

EWOIKEQ TPOTUKEG AOIUWEELS

‘OAeq Ol UTOTITEUOHEVES BAKTNPLAKEG AOIHWEELS

‘OAEQ Ol UTIOTTTEUOLEVES BAKTNPLIAKESG AOLHWEELS

Yroyia pupatioong

AveErynta AeukokuTtTapa ata oupa

Yroyia Sidppolag and npwTtéiwa

‘OAeg ol ave€rynteg diappoleq

Yroia loyevoug Slappolag ota nadla

loyeviiq pnviyyitida

AlGppola PeTd and mapapovr) oto VOOOKoHEo
1 Bepareia pe avtiBlotika
Yrioyia Baktnplakrq apuydaAitidag kal papuyyitidag
loyevriq pnviyyltda
loyevelg avarnveuoTIKEg AOIHWEELG, OTIOU 1
enelyouoa Suayvwon Oswpeltal arapaitntn
AcuvnBloTES AOIHWEELS Bwpaka' Tiveupovia
Yroia pupativwong

AVOOOKATECTAANEVOL AOBEVE(Q
Yrowi{a HUKNTIAoIK®V AOIHOEEWY
Yrowpia pmviyyitidag

Yrowla pupatiddoug pnviyyitidag

AVOOOKATEOTAALEVOL AOBEVE(G

Yrogla HUKNTIA0IKWY AOIHOEEWYV

Yriogla eyke@aAltidag 1] loyevouq 1) LKPOBIaKY§
pnviyyltdag

MLy YITIDOKOKKIKO VOOT|a
‘Epring anAdg/epring fwotrpag




Hlaionhpopopv2

howGEeic ouvndéotepa oyemilopevee e efdvonpa  TIETEXEIROEC/aioppayko

MnviyytBokokkikr ondaia
KnAidwdeg/knAidoBAaTidwdeg KaBe oniauyita pe Bidyutn evbayyelakd TN
IAapd TUpOC amd KPGTwVES
Epupa lof (Mivaag 2.22)
Eviepoloi
AvBpdriivog eprmToidg 6 EpuBnuar@dec
d¢ Epstein-Barr Oatpakid
Kuttapoypieyahoiog Nooog Tou Lyme (xp6vio HETavaoTEUTIKG epiBNHa)
MapBoiog T0vBpOpo TOFIKNAC KaTamhnFlag
l6¢ avBpwmivng avocoaverniapkelag (HIV)
Adyyetog Kvi3wriko
Tugoeidrg ToFokapiaon
Aeutepoyovog oUpiin ¥1p0yyuoeidiaon
2X0To0wiaon
ducahidwdee - Deppatikd putiaon
Avepeuloyid (10¢ prmra {wotpa)
Eprng Qwotrpag (16g £prmTa {worpa) AMa
|0¢ arhot Eprinta TUpog amd KpoTwves (Exapa)
Ndooc yeplav, modiwv kat otépatog (10¢ Coxsackie) MpwToyevrig ot (okhnpo Ehkog)

Eprmtikr} kuvayyn (10 Coxsackie) AvBpakac (eAkwTikr} KnAida)




OEPMOKPAZIA TOY 2QMATOZ

H Oeppokpacia TOU OwuaATtog  puBuiletal  ammd  TO
OepuoppUBUIOTIKO KEVTPO TOU UTTOBAAGOU.

[Mapa T1IC TTEPIBAAAOVTIKEC METABOAEC, n Oepuokpacia Tou
owpatog olatnpeeital  atabepr), kaBooov n  TTApaywyn
OepuoTNTAC ATTO TOUG MUG KAl TO NTTOP ECICOPPOTIEITAI ATTO TNV
ATTWAEIO BEpUOTNTAC ATTO TO OEPHA KAl TOUG TTVEUMOVEG.

H @uoloAoyikr peon Beppokpacia oTtouarog o€ evnAikeg 18-40
eTwv  €ivar  36,8°C+0,4°C. H xaunAotepn Beppokpaoia
TTApATNPEITAl OTIC 6 TI.J. EVW N uywnAoTEPN TIMN TTapaTtneEital
UMETACU 4-6 J.J.

H Oepuokpacia tou opbou cival kard 0,4°C uwnAdTEPN TOU
OTOMATOC.

H Bepuokpaacia TnS paoxaAng kupaiveral atrd 36-37°C.

H Oepuokpacia aufdvel kata 0,6°C katd Tnv woppndia kai
TTAPAMEVEI AQUCNMEVN WEXPI TNV EPPNVOPPUTIa.

O1I NAIKIWPEVOI €XOUV MEIWMEVN IKOVOTNTA VA QUENOOUV TNV
OepuoKpaaia, akOun Kal O€ TTEPITITWOEIC OOBAPWY AOINWCEWV.



MYPETOXZ KAI YIIEPOEPMIA

[MTupeTdC €ival N avénon TNG BEpUOKPATIaC TOU CWHATOG AVW
Twv 37,5°C

AUTO odnyei o€ augnon TWV MUIKWY OCUCTTACEWV (PpIKIa, piyog),
TTEPIPEPIKI AyyEIOOUOTIOON KAl augnon TTapaywyng 6epuoTnTag
aT1TO TO NTTAP.

H diadikacia aut cuveyiletal PEXPIC OTOU N BEpuoKpaaia Tou
aipaTog TTou JIEPXETAI ATTO TOV UTTOBAAaUO, aveEABel oTo vEO set
point Tou uttoBaAduou.

Mupetdc dvw Twv 40-41°C ovopddletal UTTEPTTUPELIa, €VW
TITwon Katw amd 36°C ovoudleTtal uttoBepia.

2TTavia, BAaBec Tou utroBaAauou (Tpauua, algoppayia, Oykol)
uTTopEi va odnynoouv o€ MeETAGBeon TOU Sset point Tou
UTTOBaAGuOU o€ UWPNAOTEPO ETTITTEQO (UTTOBAAQUIKOC TTUPETOG).

QoTt600, Ol 'IT£pIGGOT8pOI aoBeveic pe BAGBeC Tou uttoBaAGUOU
EXOUV  (QUOIOAOYIK) N KAl  KATwOev TOU  PUOIOAOYIKOU
OepuUOKpPAOTiEC.



MYPETOXZ KAI YIIEPOEPMIA

« H YmepBeppia xapaktnpiletal atmd UTTEPUETPN
au¢non TNG Oegpuokpaciac ToU OWPOATOG TTOU
UTTEPPAIVEI TNV IKAVOTNTA TOU OPYOVIOMOU VO
ammoBaAel T BepuodTNTA KAl VO ETTAVAPEPEI TN
Ocpuokpaoia O€  @QUOIOAOYIKA  ETTITTEDA

 H au¢nuévn BepudTnTa PTTOPEN va gival
(Bepuod TTEPIBAAAOV) 1



AITIA YINEPOEPMIAX

OepupoTtTAnia

— 2WMATIK doknon o€ Bepuo Kal uypo TTEPIBAAAOV

— «KAaoikr)»  OegpuotrAncia  (un  oxemni(OJevn ME  AoKnon),
QAVTIXOAIVEPYIKA, AVTIIOTAPIVIKA, AVTITTAPKICOVIKA, OIOUPNTIKA.

DappaAKEUTIKE (QUQETANIVES, KOKaivn, «éKoTaon», LSD, ocaAikuAIKd,

AiG10).

KakonOeg VEUPOANTTTIKS ouvdpouo (paivoBeladiveg,

BouTtupoPaIvoveG [aAAOTTEPIOOAN, PBpwPOTTEPIOOAN], @AOUOLETIVN,

TPIKUKAIKEC BEVCODIALETTIVEG, UETOKAOTTPAMION).

2EPOTOVIVIKO ouvdpouo (SSRIs, MAOIs, TPIKUKAIKQ
QAVTIKATABAITITIKA).

Kakondng utrepBeppia (KANpovouiky BAGBN O0TO OOPKOTTAAOUATIKO
OIKTUO TWV OKEAETIKWYV PUWV TTOU 0dnyei o€ augnon Tou Ca PETA aTro
xopnynon aAoBbavng rj coukkIVUAOXOAIvNG).

OupeoTOEiKWON, PAIOXPWHOKUTTWHA.

BAaBn Ttou KNZ (aiyoppayia, status epilepticus, uTtroBaAauiIKn)
BAGBN).



THE FEBRILE RESPONSE

Activated
leukocytes

|

| Pyrogemc cytokines
(IL-1, TN!"-’-or., IFN-7)

Temperature-
dependent
feedback on
cytokine
expression

IL-6)

Circumventricular organs
PGE,

/1 03° F
Fever

“opyright © 2005, 2004, 2000, 1995, 1990. 1985, 1979 by Elsevier Inc




l— Infection, endotoxins, enterotoxins

Phagocytes, endothelium, T cells Circulation Hypothalamus OVLT
IL=1, TNF, IL-6 ‘ N TLR ’
Circulation
» Cytokine receptors
COX2/3— PGE, —» CAMP
Vasoconstriction «—Peripheral nerves— Thermoregulatory center
Core temperature rises Brain cortex

l

Behavioral changes



TYMNOI NYPETOY

Mupetdc > 38°C o1 dIOKUPAVOEIC TOU OTToioU €VTOC TOU
24wpou dev utrepPaivouv Tov 1°C (TUuoEIdric TTUPETOC,
TTVEUMOVIA, JEAITAIOC TTUPETOG, £€avONUATIKOC TUPOG).

[MupeTdc > 38°C o1 dlIAKUPAVOEIC TOU OTTOIOU EVTOC TOU
24wpou  utrepPaivouv  Tov  1°C, xwpic TOTE N
OepuoKpaTia va KATEPXETAI OE PUOIOAOYIKA ETTITTEDQ.

H uypnAotepn Bepupokpacia eugavidetal ouvnBwe TO
QTTOYEUNO.

Av n uwnAoTeEPN Bepuokpaacia eugavifeTal TO TTPWI, TOTE
ovopadleTal avaoTPOYOC TTUPETOC.

QupaTiwon, IWoEIC, BpoyxoTTveuuovia, dIATTUNOEIC.



TYNOI NYPETOY

. i |
AW | \ ‘\y/\T

2YNEXHZ YOEZIMOZ %



TYPOEIAHZ MYPETOX

Date 15t week 2nd week 3rd week dth week

Dayofdisease 1 [2 3|4 [5]6[7[8]9[10]11[{12[13[14]15][16[17(18[19]20(21]22|23|24| 25|26/ 27| 28
Pulse | Temp.

170 | 108
160 [ 107
150 | 106
20105 Tempe:ature\
130 | 104
120 | 103 -
110 | 102
100 | 101 g
90 | 100
_801 99
70| 98
60 | 97
5| 96
0| 95
Respirations

Stools

Copyright © 2003, 2004, 2000, 1995, 1990, 1985, 1979 by Elsevier Inc.



TYMNOI NYPETOY

[Mupetdc pe  Taxeia davodo > 40-41°C ol
OIOKUPAVOEIG TOU OTIoiou €VTOG Tou 24wpou
uttepPaivouv Tov 1°C Kal KaTtépXETal ATTOTONA O€
ETTITTEQQ ATTUPECIOC N KAl UTTOBEPUIaC.
oTav

avoO00g Kal N TTTwan EUPaAviGeTal T0 i010 24wWP0 —
OITTAGG, TPITTAGG  AN@NUEPIVOG  (XOAQYYEITIOq,
TTUEAOVEQPITIOO, onwalyia, Asiopaviaon).

OTavV Ol  TTAPOGUCHOI
epgpaviCovrar kaBe 48 wpec (kahonbne n
Kakonong TpiTaio¢ TNG eEAovoaiag).
OTav Ol  TTUPETIKOI
TTapocucpol  eu@avidovral  KaBe 72  WwPECQ
(kaAonBnc¢ TeTapTaiog TNC EAOVOTIAG).



TYNOI NYPETOY

NUEPES

40

39

38

37

36
1 2 3 4 5 6 Z

2x. 16. A1OAefTrwV QE@PLEQIVOS 1] ONITTIHOS FTTVQETOC.



MYPETOZ ZE XPONIA EAONOZIA

Tempaeraturs
o > = — —
| o - O ()

:ﬁ 105
103
HEE e
%9
O] T
KaAonéng KaAonéng
TPITAIOG TETAPTAIOG

105
108
101
%9
o7

————x—I—nJ—Lu—u—n—
Kakoneng
TPITAIOG

Copyright © 2009, 2004, 2000, 1995, 1990, 1983, 1979 by Elsevier In.




TYMNOI NYPETOY

[TUPETOC  KATA TOV OTIOIO TIUPETIKA KUMPATO
dlapkelag  1-2  gBOopadwyv  evaAAacoovral
UE JECODIOOTHMATA
TTUPETIOU N TTANPOUG  aTTupEgiag  (xpovia
BpoukeEAAwaonN, vooog Hodgkin, capkwpuara).

[TUPETOC  KATA TOV OTIOI0 TIUPETIKA KUJATO
OlAPKEIAC  Aiywv  nuUeEpwv  evaAAdooovTal

UE  OAlyonuepa  PeoOOdIOCTHMATA
TTANPOUC atTupegiac (Borreliosis, BPOYXEKTAOIEG,
EMTTUNHOATA).




MYPETOX 2E XPONIA BPOYKEAAQZH

40

39

38

37

36

NPEPES

N/

2

4

6 8 10 12 14 16 18 20 22 24

Sy. 18. Kvuoroeidrfs mvpetds, dmwg Ay oto pelireio.




NMYPETOZZ Pel-Ebsteln

106

123 45678 9101112 13141516 17161920 2122 23 24 25 26 27 26 29 30 31 32 33 34 35 36
Days

Copyright © 2003, 2004, 2000, 1993, 1990, 1985, 1979 by Elsevier Inc.




YNOZTPO®OZz MYPETOZ

106
105

3109
102
§101
100
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07
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AEKATIKO MYPETIO 'H AEKATIKH NMYPETIKH KINHZH

H 0eppoxpocio kvuaiveton and 37,2°C- 37,8°C, cvvodedetan omd aicOnuo

AOLVOUIOG Kol MTIEC EPOPMOOES Kol eu@avifetor Kvpimwg KAt TIC
OTOYEVUATIVEC MPEC. LTAVIOL OITOOIOETOL GE OPYAVIKA OiTlol Kol UTOPEL va
opelleTOL 0 KOKT) OepuopéTpnon.

Noatjuara wov mpoxaloty mvgétio

Aowadn voorjuato My Aoudson aitia
Quparimon Muehopdrmon xot heupapoo
Xoovit muehovepoltig YreQvepomue, NTdTmuc
Muxpofuaui evoorapdiTig XQO0Via eVEQYOS NIaTiTg
Tomnés pheypovéc (napapvorohmin, QoBuhanioponEla (mpoyeatepdvn)
00TEOWVEALTIC, YOhOXVOTITIC, YrepBupeogloioude, vrokein
eVOONTATIKG OGO UCL) Bupeoelditig (de Quervain)
Boouvxéhhmon ParoyomuoxUTTOUC
Zepuhn 2v0TuaTog eQuBnuaTOMg Ainoc,
ayyelTioeg
Ddpuanc




MYPETOX AAIEYKPINIZTHZ AITIOAOTIAZ (FUO)

1. TTupeTdC > 38,3°C kaT” ecakoAouBnon
2. Olapkela > 3 eBOOUADEC

3. aduvapia aveupeonc aitTiou TTapda TNV O1€0dIKN
dlepeuvnon €1Ti 1 ELOOUAdA OTO VOOOKOWUEIO

KAQOIKOC TTUPETOC adIEUKPIVIOTNG AITIOAOYIOC
NOOOKOMEIOKOC TTUPETOC

[TuPETOC OE AVOOOKATAOTAANEVOUC
(OUDETEPOTTEVIKOC TTUPETOC)

[TupeTOC OXETICOUEVOC ME Aoipwen atro HIV



>38.0° C, =3 wk, =2 visits
or 3 d in hospital

Community, clinic, or hospital

Cancer, infections, inflamma-
tory conditions, undiag-
nosed, habitual
hyperthermia

Travel, contacts, animal and
insect exposure, medica-
tions, immunizations, fam-
ily history, cardiac valve
disorder

Fundi, oropharynx, temporal
artery, abdomen, lymph
nodes, spleen, joints, skin,
nails, genitalia, rectum or
prostate, lower limb deep
veins

Imaging, biopsies, sedimenta-
tion rate, skin tests

Observation, outpatient tem-
perature chart, investiga-
tions, avoidance of empiri-
cal drug treatments

Months

Weeks

=>38.0° C, 3 d, nol present
or incubating on
admission

Acute care hospital
Nosocomial infections, post-

operative complications,
drug fever

Operations and procedures,
devices, anatomic consid-
erations, drug treatment

Wounds, drains, devices,
sinuses, urine

Imaging, bacterial cultures

Depends on situation

Weeks
Days

= NQSbéO)ﬂial FUO o _~Iznmu‘t_jze‘.Dgéﬁggm'F

>38.0° C, >3 d, negative
cultures after 48 h

Hospital or clinic

Majority due to infections,
but cause documented in
only 40-60%

Stage of chemotherapy,
drugs administered, un-
derlying immunosuppres-
sive disorder

Skin folds, IV sites, lungs,
perianal area

CXR, bacterial cultures

Antimicrobial treatment
protocols

Days
Hours

us; CXR, chest radiograph; HIV, human immunodeficiency virus; IV, intravenous.
k DT. Fever of unknown origin. In: Mackowiak PA, ed. Fever. Basic Mechanisms and Management. 2nd ed

38.0° C, =3 wk for outpa-
tients, >3 d for inpa-
tients, HIV infection
confirmed

Community, clinic, or
hospital

HIV (primary infection),
typical and atypical my-
cobacteria, CMV, lym-
phomas, toxoplasmosis,
cryptococcosis

Drugs, exposures, risk fac-
tors, travel, contacts,
stage of HIV infection

Mouth, sinuses, skin, lymph
nodes, eyes, lungs, peri-
anal area

Blood and lymphocyte
count; serologic Llests;
CXR; stool examination;
biopsies of lung, bone
marrow, and liver for
cultures and cytologic
tests; brain imaging

Antiviral and antimicrobial
protocols, vaccines, revi-
sion of treatment regi-
mens, good nutrition

Weeks to months

Days to weeks

. Philadelphia: Lippincott-Raven;



AITIA NYPETOY AAIEYKPINIZTHZ AITIOAOTIIAZ

USA Europe

India Total

[ 1 Infections [ ] miscelianeocus B Undiagnosed
—1 Neoplasms B connective tissue diseases

Copyright © 2005, 2004, 2000, 1995, 1990, 1985, 1979 by Elsevier Inc.



AITIA NYPETOY AAIEYKPINIZTHZ AITIOAOTIAZ

L. AownoEeig
A 200TNUATIRES

Pupatimon (reyxoeLdNC).

Mixofraxn %o Loyevig evooxadiTic.

Boouxréhrwan.

[oyeviic nratitie.

Smavidtepec hotumEelg amrd: peyohorvtrapoid, HIV, toEdmiaoua, yovoronxo,
UNVIYYITLIOOROUKRO, LWURNTEC, AMOTEQLO, TOUYIVN %.C.

B. Tomixéc

Hrtatind améotua, oAy YELTLC.

[Tayrpeatxd ATdoTNIG, EUTINUA YOANIGKOU HUOTEMS, TEQLLOAOLVOTIRO CUTTOOTI UL,
CITOOTUCL TTOQUUNTOIWY H.AT.

Yodua@oary Lot s 1 VITONTATRG tdoTU, CAWANROELOILE 1] TUQUXROANKO UTOOTUC.

[Tuehoveppitg, Yevddvioarag vEEEOU, TEQLYEPQLAO 1] TTQOOTUTIZO UITOCTIUCL.

Ooteopvehitic.

II. Neomwhaopata

Acpganara (S1oyrwor omofomeQLTOVUILGY AEUPAIEVOV).

Aguyoupies (Ghevy kS HORYES), UWUEAMUATWOT).

YmeQvEQomud.

IMarEog evi€Eou, oToudyov, TVEVIOVOS, TOYROENTOS, TOWTOTADN 1] UETAOTATIAG TOV
Horog (EEmeL v, onuelwBel 6TL TUEETAC TOV EUPAVICETAL 0T WVEAMPGTMOON 1) T
¥OOVic Aepqoyevn hevyaupic ogelhetol, TIC TEQLOOOTEQES POPES, OF
TOQEUTITTOVOES AOLUWEELS).



AITIA NYPETOY AAIEYKPINIZTHZ AITIOAOTIAZ

II. Noofjuota ouvOeTi®oU LoToU (ROALAYOVOV)

SpoTUaTinos epuanuoTaong Adrog
Peuvpartosidne apboltic (vooog Still)
OTodng molvapmolTig
Koxximudrwon Wegener
Ty GVTOXRUTTHQUAY] COTNOITIC, OEVHATIXY TTOAHVakY G
Ayvetltig amd vepevaotnoia
Pgupaminog mupetog
V. Lmaviotepau aitia

Korrtwpuatoelg (E4T6¢ TwVY YVwOoTdY AOWMOEEMY), OTIWE 1] (] ELOXYT HOUXLOUATWON
TOV NITUTOC AYVOOTNG ALTLOAOYIOG.

DheyIOVHOIN VOONUUTA TOU EVTEQOU, 6Ttms M véoog Crohn, 1 dtomadng eAxdong
®oAltig, 1 vooog Whipple.

ZUQUOEOMON.

[Tvevpoviréc epforés (morhamhéc), Bpoupophrepinc.

[MTupetdc amd paouaxa (TEVIALIVES, COUAPOVUUIOES, LwdLOUYK A, fagpLtovoLrd,
aAhoTOVELVEAY, C-pe Buh-vTGma, #vidivr), TEOTUA-DELovQaniAn ®.ATT.).

Teyvnu ovipmon The Bepporeaciag amd VTOXOIVOUEVH GTOUC.

Kippwom tou fimarog we otovyeia eveQyoU NIatitidog.

Owoyevic necoyeLarog TUPETOC.

Y ephtmdapict.

YroEelo Bupeoelditic.

ABLAYVWOTA.




AITIA NYPETOY META AINO TAZIAI

c H QTTOTEAEI TO OUXVOTEPO EIOIKO
QiTIO TIUPETOU KOl TO QUXVOTEPO QITIO
£10aYWYNG OTO VOOOKOWEIO.

« O QTTOTEAEI TO OEUTEPO
OUXVOTEPO QliTIO.

(S. typhi, paratyphi)

« Kolvéc Aolpweeic 30% (avatrveuoTikou, NE2
KOl OUPOTTOINTIKOU).

* Mn Tautotroinon TOU aITiou Ot 22% TWV

TTEPITITWOEWV.
Freedman D et al. N Engl J Med, Jan 2006



~ _—~ P —_—
Etiology and Outcome of Fever After a Stay in the Tropics. E. Bottieau, et al.
~Arch Intern Med. 2006;166:1642-1648.




2HWH - 2HITIKH KATAINAH=IA

AiTia kaTamAngiag

YTTOOYKAIMIKN

Ztoyeveic anwAesieg
(TLY. aipoppayiaq,
EYKaupaTa)

=vOOYEeVEIC arnwAeleq

KapoIoYeEVAC

(TL.Y. LOXQALLLKT)
xapdlorabela)

ANTOQPAKTIKNR

AToppaén e pong (TLX. TIVEULOVIL-
KO €UB0OA0)

[Meploplonog KApdLakKNg TIAT|PWOTS
(TLY. KAPOLOKOG ETUMWHATIONOG,

niveupofwpakag und Taon)

Katavoung (m.x. onyaiyia,
avaguAatia)

Alataon ayyeiov

E€ayyeiwon

ApPTNPLOPAEBIKT) dlapuyn

Mn owoTi] Katavour tng pong
Muokapdlakn Kapyn




KaTtarmAngia Kkat o&sieg alpgoduvallkeg dlatTapaxeg
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Eik. 15.8. H oupdmaBoadpeveEpYIKI] QvVTATTOKpIon oTnv karTarmrAngia.



2HWH - 2HITIKH KATAINAH=IA

Aoduvayikéc petaBohée omv katarhnia (shock)

Yrooykaiki karamAngia (Ymooykaiiko shock)

Xapnhi kevipir) heBikr mieon, (KOM) Kat miean evogrvaong
nvsupovikav Tptyoetdav (PWP)

XapnAn Kapdiok mapoy)

AUENEVES QUTTUTIKES @YYELOKEG QVTIOTAOELS

Kapdioyevic karanhngia (Kapdioyevég shock)
el avemdpketas Tou Huokapdiou

AUNIIEVES OUOTNOTIKES OYYEIOKES QVTIOTACEIS
YimAn, KOI kat PWP

Kapdiakog emmwyariopog

MapdMinn adEnan me kevepikrs pAeBukiig misang kat g mie-
ong anoppagng g mveuovikrg aptpiag (PAOP)

XopnA kapdiak apoyi

AVENIEVEQ OUOTNHATIKEG QYYELOKES QVTIOTAOELS

[veupoviki €pBoAq

XanAn kapdiakr] mapoyn

Yimhd KoM, umhr niean nveupovikrg aptrplag aAAd yapnin
PAOP

AUELIVEC OUOTNUIATIKES QYYELKES QVTIOTATEIS

Avaguhakrikd KatamAngia (AvaguhakTi shock)
XaunAEC QUOTHATIKEQ QYYELOKES QVTIOTAELS
Xaymhr KO kat PAOP

YA} kapdiakr) mapox

sk karamAngfa (ZnnTiko shock)

XounAEC QUOTNJLATIKES QYYELOKES VTIOTACELS

Xapnh KoM kot PWP

KapBlakr} mapoy ouviwg ugmAn

MuokapBiakr kauyn - yaunho khdopa eE@nang
Aatripnon Tou Gykou TiakuouU pie BidTaon TwV Koy
AGEnon KapBlakig mapoyg pe TayuKkapdia




2HWH - 2HITIKH KATAINAH=IA

Z(v3popo cuoTnuaTIkq @Aeypovwdoug avridpaang (SIRS)
TuoTNHaTIKT GASYpov@dNg avidpaon og motkiAia goBapwv
KAviKav TipooBoAdv. H avidpaon aut ekdniwvetal e
dUo 1} meptoodTERQ arid Ta akoAouba:

¢ Ogplokpacia >38°C 1 <36°C
o Kapbtakr ouxvétnta >90 mahyol ava AemTo
| o SuyvétnTa avanvody >20 avd Aerrtd 1 P,co,<4.3 kPa
o ApiBUO Aeukdv aipoopatpiov >12x10°L, <4x10°[L
>10% QwpeC LOPQES




2HWH - 2HITIKH KATAINAH=IA

IS defined as suspected or proven infection plus a
systemic inflammatory response syndrome [SIRS] (e.g.,

fever, tachycardia, tachypnea, and leukocytosis).

IS defined as sepsis with organ
dysfunction (hypotension, hypoxemia, oliguria, metabolic

acidosis, thrombocytopenia).

IS defined as severe sepsis with

hypotension, despite adequate fluid resuscitation.



2HWH - 2HITIKH KATAINAH=IA

Septic shock and multiorgan dysfunction are the most common

causes of death in patients with sepsis.

The mortality rates associated with

There are approximately 750,000 cases of sepsis a year in the United
States, and the frequency is increasing, given an aging population with
increasing numbers of patients infected with treatment-resistant organisms,
patients with compromised immune systems, and patients who undergo

prolonged, high-risk surgery.



2HWH - 2HITIKH KATAINAH=IA

, rapid diagnosis (within the first 6 hours) and expeditious
treatment are critical, since early, goal-directed therapy can be very

effective.

, multiple approaches are necessary in the treatment of sepsis.

, It Is Important to select patients for each given therapy with great
care, because the efficacy of treatment — as well as the likelihood and

type of adverse results — will vary, depending on the patient.

The rationale for the use of therapeutic targets in sepsis has arisen from

concepts of pathogenesis ( ).


http://content.nejm.org/cgi/content/full/355/16/1699?andorexacttitleabs=and&search_tab=articles&tocsectionid=Original+Articles&tocsectionid=Special+Reports&tocsectionid=Special+Articles&tocsectionid=Videos+in+Clinical+Medicine&tocsectionid=Clinical+PracticeAORBClinical+Therapeutics&tocsectionid=Review+ArticlesAORBClinical+PracticeAORBClinical+Implications+of+Basic+ResearchAORBMolecular+MedicineAORBClinical+TherapeuticsAORBVideos+in+Clinical+Medicine&tocsectionid=EditorialsAORBPerspectiveAORBOutlookAORBBehind+the+Research&tocsectionid=Sounding+BoardAORBClinical+Debate&tocsectionid=Clinical+Implications+of+Basic+Research&tocsectionid=Health+Policy+ReportsAORBHealth+Policy+2001AORBQuality+of+Health+Care&searchtitle=Articles&sortspec=Score+desc+PUBDATE_SORTDATE+desc&excludeflag=TWEEK_element&hits=20&where=fulltext&andorexactfulltext=and&fyear=1996&fmonth=Nov&sendit=GO&searchterm=sepsis&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://content.nejm.org/cgi/content/full/355/16/1699?andorexacttitleabs=and&search_tab=articles&tocsectionid=Original+Articles&tocsectionid=Special+Reports&tocsectionid=Special+Articles&tocsectionid=Videos+in+Clinical+Medicine&tocsectionid=Clinical+PracticeAORBClinical+Therapeutics&tocsectionid=Review+ArticlesAORBClinical+PracticeAORBClinical+Implications+of+Basic+ResearchAORBMolecular+MedicineAORBClinical+TherapeuticsAORBVideos+in+Clinical+Medicine&tocsectionid=EditorialsAORBPerspectiveAORBOutlookAORBBehind+the+Research&tocsectionid=Sounding+BoardAORBClinical+Debate&tocsectionid=Clinical+Implications+of+Basic+Research&tocsectionid=Health+Policy+ReportsAORBHealth+Policy+2001AORBQuality+of+Health+Care&searchtitle=Articles&sortspec=Score+desc+PUBDATE_SORTDATE+desc&excludeflag=TWEEK_element&hits=20&where=fulltext&andorexactfulltext=and&fyear=1996&fmonth=Nov&sendit=GO&searchterm=sepsis&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT
http://content.nejm.org/cgi/content/full/355/16/1699?andorexacttitleabs=and&search_tab=articles&tocsectionid=Original+Articles&tocsectionid=Special+Reports&tocsectionid=Special+Articles&tocsectionid=Videos+in+Clinical+Medicine&tocsectionid=Clinical+PracticeAORBClinical+Therapeutics&tocsectionid=Review+ArticlesAORBClinical+PracticeAORBClinical+Implications+of+Basic+ResearchAORBMolecular+MedicineAORBClinical+TherapeuticsAORBVideos+in+Clinical+Medicine&tocsectionid=EditorialsAORBPerspectiveAORBOutlookAORBBehind+the+Research&tocsectionid=Sounding+BoardAORBClinical+Debate&tocsectionid=Clinical+Implications+of+Basic+Research&tocsectionid=Health+Policy+ReportsAORBHealth+Policy+2001AORBQuality+of+Health+Care&searchtitle=Articles&sortspec=Score+desc+PUBDATE_SORTDATE+desc&excludeflag=TWEEK_element&hits=20&where=fulltext&andorexactfulltext=and&fyear=1996&fmonth=Nov&sendit=GO&searchterm=sepsis&searchid=1&FIRSTINDEX=0&resourcetype=HWCIT

Table 1. Pathways and Mediators of Sepsis, Potential Treatments, and Results of Randomized, Controlled Trials (RCTs).*

Pathway

Innate immunity

Adaptive immunity

Proinflammatory pathway

Mediators
Superantigens: TSST-1

Streptococcal exotoxins (e.g.,
streptococcal pyrogenic
exotoxin A)

Lipopolysaccharide (endotoxin)
TLR-2, TLR-4
Monocytes, macrophages

Neutrophils

B cells (plasma cells and immu-

noglobulins)
CD4+ T cells (Thl, Th2)
TNF-a
Interleukin-18
Interleukin-6
Prostaglandins, leukotrienes
Bradykinin
Platelet-activating factor
Proteases (e.g., elastase)
Oxidants

Nitric oxide

Treatment
Anti-TSST-1

Antistreptococcal exotoxins

Antilipopolysaccharide®

TLR agonists*® and antagonists
GM-CSF, interferon gamma**
G-CSF{

IgG

Anti~-TNF-o***4

Interleukin-1-receptor antagonist™®
Interleukin-6 antagonist

Ibuprofen,*® high-dose corticosteroids*’
Bradykinin antagonist*®

Platelet-activating factor acetyl hydrolase*®
Elastase inhibitor}:

Antioxidants (e.g., N-acetylcysteine)?°
Nitric oxide synthase inhibitor**

Results of RCTs
Not evaluated

Not evaluated

Negative

Not evaluated
Not evaluated
Not evaluated

Not evaluated

Negative
Negative
Not evaluated
Negative
Negative
Negative
Negative
Not evaluated

Negative




Table 1. (Continued.)

Pathway

Procoagulant pathway

Antiinflammatory

Hypoxia

Immunosuppression or
apoptosis

Endocrine

Mediators

Decreased protein C
Decreased protein S
Decreased antithrombin 111

Decreased tissue factor—
pathway inhibitor

Increased tissue factor

Increased plasminogen-
activator inhibitor 1

Interleukin-10
TNF-a receptors

Hypoxia-inducing factor la,

vascular endothelial growth

factor
Lymphocyte apoptosis
Apoptosis of intestinal
epithelial cells
Adrenal insufficiency

Vasopressin deficiency

Hyperglycemia

Treatment
Activated protein C°
Protein $*?
Antithrombin 1113
Tissue factor—pathway inhibitor**

Tissue factor antagonist®®

Tissue plasminogen activator

Interleukin-10§

TNF-« receptors®?

Early, goal-directed therapy®
Supernormal oxygen delivery
Erythropoietin?®

Anticaspases®’
Anticaspases?®’

Corticosteroids?®
Vasopressin®®

Intensive insulin therapy®*>*

Results of RCTs
Positive

Not evaluated
Negative

Negative

Not evaluated

Not evaluated

Not evaluated
Negative

Positive
Negative
Not evaluated

Not evaluated
Not evaluated

Mixed resultsq
Not evaluated

Not evaluated |

* TSST denotes staphylococcal toxic shock syndrome toxin 1, GM-CSF granulocyte—macrophage colony-stimulating factor, G-CSF granulocyte
colony-stimulating factor, Thl type 1 helper T cells, and Th2 type 2 helper T cells. Organism features means components of bacteria that are
toxic to the host and that are potential therapeutic targets in sepsis.

T G-CSF is effective in patients with sepsis who have profound neutropenia.*?

i Elastase inhibitor was ineffective in a phase 2 trial involving patients with acute lung injury.

§ Interleukin-10 was ineffective in a phase 2 trial involving patients with acute lung injury.

9 Corticosteroids had no effect on overall 28-day mortality but decreased mortality in a subgroup of patients with no response to corticotropin
(see text for details). Additional trials of corticosteroids in patients with septic shock are in progress.

| Intensive insulin therapy decreased the mortality rate among critically ill surgical patients but has not yet been evaluated in patients with sepsis.
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Sepsis is the culmination of complex interactions

Both the
iInfluence the outcome of sepsis.

occurs primarily when host responses to
Infection are inadequate.

In addition, when the host cannot contain the
primary infection, a problem most often related to characteristics of the
microorganism, such as a high burden of infection and the presence of
superantigens and other virulence factors, resistance to opsonization and

phagocytosis, and antibiotic resistance.
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Microorganisms stimulate specific humoral and cell-mediated adaptive
Immune responses that amplify innate immunity.

B cells release immunoglobulins that bind to microorganisms,
facilitating their delivery by antigen-presenting cells to natural killer cells
and neutrophils that can kill the microorganisms.

T-cell subgroups are modified in sepsis. Helper (CD4+) T cells can be
categorized as type 1 helper (Thl) or type 2 helper (Th2) cells.

generally secrete cytokines such as TNF-
a and interleukin-1.

secrete cytokines such as interleukin-4 and
Interleukin-10, depending on the infecting organism, the burden of
Infection, and other factors.
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Host defenses can be categorized according to immune
system responses.

Immune system responds rapidly by means of pattern-recognition
receptors (e.g., toll-like receptors [TLRs]) that interact with highly conserved
molecules presentin microorganisms.

For example, TLR-2 recognizes a peptidoglycan of gram-positive bacteria, whereas
TLR-4 recognizes a lipopolysaccharide of gram-negative bacteria.
Binding of TLRs to epitopes on microorganisms stimulates intracellular signaling,
Increasing transcription of molecules such as I

, aswell as cytokines such as

Proinflammatory cytokines up-regulate adhesion molecules in neutrophils and
endothelial cells.

Although Kill microorganisms, they also injure endothelium
by releasing mediators that increase vascular permeability, leading to the flow of
protein-rich edema fluid into lung and other tissues.

In addition, activated endothelial cells release , a potent vasodilator that
acts as a key mediator of septic shock.
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An important aspect of sepsis is the

Lipopolysaccharide stimulates
endothelial cells to up-regulate tissue factor, activating coagulation.
Fibrinogen is then converted to fibrin, leading to the formation of

microvascular thrombi and further amplifying injury.

Key to an understanding of sepsis is the recognition that the

proinflammatory and procoagulant responses can be amplified by

through the

release of tissue factor and plasminogen-activator inhibitor 1.
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natural anticoagulants (protein C and
protein S), antithrombin Ill, and tissue factor—pathway
inhibitor (TFPI) dampen coagulation, enhance
fibrinolysis, and remove microthrombi.

Thrombin-a binds to thrombomodulin on endothelial
cells, which dramatically increases activation of
protein C to activated protein C. Protein C forms a
complex with its cofactor protein S.

Activated protein C proteolytically inactivates factors
Va and Vllla and decreases the synthesis of
plasminogen-activator inhibitor 1 (PAI-1).
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Increases the synthesis of PAI-1. Sepsis also
decreases the levels of protein C, protein S, antithrombin Ill, and
TFPI.

Lipopolysaccharide and tumor necrosis factor (TNF-a) decrease
the synthesis of thrombomodulin and endothelial protein C
receptor (EPCR), thus decreasing the activation of protein C.
Sepsis further disrupts the protein C pathway because sepsis also
decreases the expression of EPCR, which amplifies the
deleterious effects of the sepsis-induced decrease Iin levels of
protein C.

Lipopolysaccharide and TNF-a also increase PAI-1 levels so that
fibrinolysis is inhibited.
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has long been
considered a factor Iin late death In patients with
sepsis, since the sequelae of anergy, lymphopenia,
hypothermia, and nosocomial infection all appear to
be involved.

When stimulated with lipopolysaccharide ex vivo,
monocytes from patients with sepsis express lower
amounts of proinflammatory cytokines than do
monocytes from healthy subjects, possibly indicating
relative Immunosuppression.
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Multiorgan dysfunction in sepsis may be caused, in part, by a
shift to an antiinflammatory phenotype and by of
key Immune, epithelial, and endothelial cells. In sepsis,
activated helper T cells evolve from a Thl phenotype,
producing proinflammatory cytokines, to a Th2 phenotype,
producing antiinflammatory cytokines.

In addition, apoptosis of circulating and tissue lymphocytes (B
cells and CD4+ T cells) contributes to iImmunosuppression.
Apoptosis is Initiated by proinflammatory cytokines, activated
B and T cells, and circulating glucocorticoid levels, all of which
are increased In sepsis.

Increased levels of TNF-a and lipopolysaccharide during
sepsis may also induce apoptosis of lung and intestinal
epithelial cells.
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« The altered signaling pathways in sepsis ultimately lead to

IS characterized by circulatory
shock and the redistribution of blood flow, with decreased
vascular resistance, hypovolemia, and decreased myocardial
contractility associated with increased levels of nitric oxide,
TNF-a, interleukin-6, and other mediators.

IS characterized by increased
microvascular permeability, leading to acute lung injury.
In sepsis, may be profound, contributing
to morbidity and mortality.



Early, Goal-Directed Therapy

The cornerstone of emergency management of sepsis is
broad-spectrum
antibiotics, and possibly activated protein C.

In a randomized, controlled trial in which patients with severe sepsis and
septic shock received early, goal-directed, protocol-guided therapy
after enrollment or the usual therapy.

Central venous oxygen saturation was monitored continuously with the use of a
central venous catheter. were administered to maintain central venous
pressure at 8 to 12 mm Hg. were added if the mean arterial pressure
was less than 65 mm Hg; if central venous oxygen saturation was less than 70%,
were transfused to maintain a hematocrit of more than 30%.

was added if the central venous pressure, mean arterial pressure, and

hematocrit were optimized yet venous oxygen saturation remained below 70%.

The mechanisms of the benefit of early, goal-directed therapy are but
may Include reversal of tissue hypoxia and a decrease in inflammation and
coagulation defects.



Early, Goal-Directed Therapy

TABLE 3. KArtAN—-ME1ER ESTIMATES OF MORTALITY AND CAUSES oF IN-H osprTAL DEATIL *

Earry
Goar-DREcTED
StanpaArRD THERAPY THERAPY Rerative Risk
VARIABLE (N=133) (N=130) (95% CI) P VaLue

no. (%)

In-hospital mortalityf

All patients 59 (46.5) 38 (30.5) 0.58 (0.38-0.87)

Patients with severe sepsis
Patients with septic shock
Patients with sepsis syndrome

28-Day mortality{

60-Day mortalitv}

Causes of in-hospital deatht
Sudden cardiovascular collapse
Multiorgan failure

19 (30.0)
40 (56.8)
44 (45.4)
61 (49.2)
70 (56.9)

25/119 (21.0)
26/119 (21.8)

0(14.9)
29 (42.3)
35 (35.1)
40 (33.3)
50 (44.3)

12/117 (10.3)
19/117 (16.2)

046(021-1.03)
0.60 (0.36-0.98)
0.66(042-1.04)
0.58 (0.39-0.87)
0.67 (046-0.96)

*CI denotes confidence interval. Dashes indicate that the relative risk is not applicable.

T Percentages were calculated by the Kaplan—Meier product-limit method.

$The denominators indicate the numbers of patients in each group who completed the initial six-hour study period.

Rivers E et al. N Engl J Med 2001;345:1368-1377




VENTILATION

Acute lung Injury often complicates sepsis, and lung-protective ventilation

— — Is thus another
Important aspect of management.

Furthermore, lung-protective ventilation decreases mortality and is
beneficial in septic acute lung injury. Excessive tidal volume and
repeated opening and closing of alveoli during mechanical ventilation
cause lung injury.

Lung-protective mechanical ventilation, with the use of a tidal volume of 6
ml per kilogram of ideal body weight as compared with 12 ml per kilogram
of ideal body weight has been shown to

Positive end-expiratory pressure (PEEP) decreases oxygen requirements;
however, there is no significant difference in mortality between patients
treated with the usual PEEP regimen of the Acute Respiratory Distress
Syndrome (ARDS) Clinical Trials Network and those treated with higher
PEEP levels.



Broad-Spectrum Antibiotics

Because the site of infection and responsible microorganisms are usually
not known initially in a patient with sepsis, cultures should be obtained and
Intravenous broad-spectrum antibiotics administered expeditiously while
the host immune status is ascertained.

The rising prevalence of fungi, gram-positive bacteria, highly resistant
gram-negative  bacilli, methicillin-resistant Staphylococcus aureus,
vancomycin-resistant enterococcus, and penicillin-resistant
pneumococcus, as well as local patterns of antibiotic susceptibility, should
be considered in the choice of antibiotics.



Activated Protein C

Once goal-directed therapy, lung-protective ventilation, and antibiotic
therapy have been initiated, the use of activated protein C should be
considered.
Therapy with activated protein C (24 pg per kilogram per hour for 96
hours) has been reported to decrease mortality and to ameliorate organ
dysfunction in patients with severe sepsis.
Activated protein C is approved for administration to patients with
, as indicated by an APACHE Il score

greater than or equal to 25 or dysfunction of two or more organs; such
patients have had the greatest benefit —

— from this therapy.
However, a subsequent trial of activated protein C in patients with a low
risk of death in Early Stage Severe Sepsis [ADDRESS] trial was halted
after an interim analysis for lack of effectiveness.

The effectiveness of activated protein C does not appear to depend on the
site of infection or the infecting microorganism, possibly because all
bacteria and fungi decrease protein C levels.



Activated Protein C

Recent trauma or surgery (within 12 hours), active hemorrhage,
concurrent therapeutic anticoagulation, thrombocytopenia
(defined as a platelet count of less than 30,000 per cubic
millimeter), and recent stroke are for safety
reasons.

When the data are examined together, activated protein C
would appear to be cost-effective for patients with severe
sepsis and a high risk of death, with the cost per quality-
adjusted year of life gained ranging from



Activated Protein C

The mechanism of action by which activated protein C improves the clinical
outcome is

Activated protein C was shown to increase protein C and decrease
markers of thrombin generation (e.g., d-dimer, a marker of disseminated
Intravascular coagulation) in one study.

Although activated protein C prevents hypotension, it has little effect on
coagulation in a human intravenous endotoxin model of sepsis, suggesting
that modulation of coagulation may not be the primary mechanism
underlying the cardiovascular benefit.

Other anticoagulant therapies have included

, yet only activated protein C was effective, perhaps
because of its complex antiinflammatory, antiapoptotic, and anticoagulant
actions.



Treatment of Anemia in Sepsis

Anemia is common in sepsis in part because mediators of sepsis (TNF-a and
interleukin-13 ) decrease the expression of the erythropoietin gene and protein.
Although treatment with recombinant human decreases transfusion
requirements, its use in randomized, controlled trials

Erythropoietin takes days to weeks to induce, red-cell production and thus may not
be effective.

Rivers et al. used a hematocrit of 30% as a threshold for transfusion in early sepsis
as part of a 6-hour protocol and

. Because the protocol of Rivers et al. did not extend
beyond 6 hours, it is not known whether a higher transfusion threshold would be
useful after 6 hours.

Hebert et al. compared hemoglobin values of 70 and 100 g per liter as a threshold
for transfusion later in the course of critical care. Patients were expected to stay in
the intensive care unit (ICU) for more than 3 days, and two transfusion strategies
were compared during their entire ICU stay. There was no significant difference in
mortality between patients who received transfusion on the basis of higher
hemoglobin levels (100 to 120 g per liter) and those who did so on the basis of lower
levels (70 to 90 g per liter).

Hebert et al. suggest maintaining hemoglobin levels at 70 to 90 g per liter after the
first 6 hours to decrease transfusion requirements.



Corticosteroids in Sepsis

Although corticosteroids have been considered for the management of sepsis for
decades,

Because adrenal insufficiency is being reconsidered as part of septic shock, there
has been renewed interest in therapy with corticosteroids, with a focus on timing,
dose, and duration.

Several controversies over their use persist, however.

, the concept of adrenal insufficiency in sepsis is controversial. , only
two (of five) small randomized, controlled trials have shown that corticosteroid
therapy (low-dose hydrocortisone) decreases the need for vasopressor support in
patients with sepsis. , only one adequately powered trial reported a survival
benefit of such treatment in patients who had no response to a corticotropin-
stimulation test.



Corticosteroids in Sepsis

Corticosteroids have also been considered for the treatment of persistent ARDS.
Although mortality was lower among patients treated with methylprednisolone than
among those given placebo in one small trial, patients in the placebo group
crossed over to the methylprednisolone group. A randomized, placebo-controlled
trial of methylprednisolone for persistent ARDS, conducted by the ARDS Network,
showed no difference between groups in 60-day mortality.

Corticosteroids can have important adverse effects in patients with sepsis,
including neuromyopathy and hyperglycemia, as well as decreased numbers of
lymphocytes, immunosuppression, and loss of intestinal epithelial cells through
apoptosis. The immunosuppression that accompanies corticosteroid use in sepsis
may lead to nosocomial infection and impaired wound healing.

Thus, the use of corticosteroids, as well as the diagnosis of adrenal insufficiency,
in patients with sepsis is complex.



Evaluation and Control of the Source of Sepsis

Vasopressin deficiency and down-regulation of vasopressin receptors are
common in septic shock. Vasopressin dilates renal, pulmonary, cerebral,
and coronary arteries. Intravenous infusion of low-dose vasopressin (0.03
to 0.04 U per minute) has been reported to increase blood pressure,
urinary output, and creatinine clearance, permitting a dramatic decrease in
vasopressor therapy. However, vasopressin therapy may cause intestinal
Ischemia, decreased cardiac output, skin necrosis, and even cardiac
arrest, especially at doses greater than 0.04 U per minute. Virtually all
studies of vasopressin in patients with sepsis have been small and have
Involved acute infusion (an infusion provided in 1 to a few hours as
compared with 1 or more days).

with  NG-methyl-L-arginine
hydrochloride also decreased vasopressor use but significantly increased
mortality from septic shock, suggesting that apparent short-term
Improvement in surrogate markers such as hemodynamics can be
associated with an increased risk of death.



Hyperglycemia and Intensive Insulin Therapy

Hyperglycemia and insulin resistance are virtually universal in sepsis.

Hyperglycemia is potentially harmful because it acts as a :
Induces , Impairs , Increases the risk of
, Impairs , and Is associated with an

Conversely, insulin can

The appropriate target glucose range and insulin dose in patients with
sepsis are unknown, because no randomized, controlled trial has been
conducted to specifically study patients with sepsis.



Hyperglycemia and Intensive Insulin Therapy

The results of a randomized, controlled trial of insulin in suggested
that intensive insulin therapy might be of benefit in sepsis. Van den Berghe and
colleagues randomly assigned critically ill surgical patients to receive insulin infusion
to maintain blood glucose levels at 4.4 to 6.1 mmol per liter (intensive insulin dose)
or 10.0 to 11.1 mmol per liter (conventional insulin dose).

The study involved intubated surgical patients (primarily those undergoing
cardiac surgery), not patients with sepsis Intensive insulin therapy decreased the
rate of death in the ICU, especially among patients who remained in the ICU for at
least 5 days. Intensive insulin therapy also significantly decreased the prevalence of
prolonged ventilatory support, renal-replacement therapy, peripheral neuromuscular
dysfunction, and bacteremia.

A recent trial by the same group in showed no significant
difference in mortality with the use of intensive or conventional insulin therapy;
intensive insulin therapy decreased the rate of death among patients who remained
in the ICU for 3 or more days but increased the rate of death among patients whose
stay lasted fewer than 3 days.



Hyperglycemia and Intensive Insulin Therapy

The mechanisms by which intensive insulin therapy benefits surgical
patients are not known, but they could include the induction of euglycemia,
the benefits related to increased insulin levels, or both. Intensive insulin
therapy is antiinflammatory and protects endothelial and mitochondrial
function.

Although intensive insulin therapy appears to be beneficial in surgical
patients, the lack of efficacy in medical patients, combined with the risks
Involved for patients who have a short stay in the ICU, indicates the need
for a randomized, controlled trial in patients with sepsis.



Renal Dysfunction and Dialysis

Acute renal failure Is associated with increased morbidity, mortality, and
resource use In patients with sepsis. Continuous renal-replacement
therapy decreases the incidence of adverse biomarkers, but there is little

evidence that it changes outcomes.

(2 to 4 pg per kilogram per minute) neither
decreases the need for renal support nor improves survival and,

consequently,

Lactic acidosis Is a common complication of septic shock; however,
Improves neither hemodynamics nor the response to

vasopressor medications.



Support and General Care

The goal of cardiovascular support should be adequate perfusion, though
whether it is beneficial to try to maintain central venous oxygen saturation
above 70% after the first 6 hours is unknown. Respiratory support requires
continued application of a tidal volume of 6 ml per kilogram and a well-
defined weaning protocol (e.g., that of the ARDS Clinical Trials Network).

Because sepsis increases the risk of deep venous thrombosis,

Enteral nutrition is important because it is generally safer and

However, total parenteral nutrition
may be required in patients who have had abdominal sepsis, surgery, or
trauma.



Support and General Care

For patients with sepsis who are receiving mechanical ventilation, stress
ulcer prophylaxis with the use of histamine H2—receptor antagonists may
decrease the risk of gastrointestinal hemorrhage. Proton-pump inhibitors
may be effective but have not been fully evaluated for stress ulcer
prophylaxis.

Use of sedation, neuromuscular-blocking agents, and corticosteroids
should be minimized because they can exacerbate the septic
encephalopathy, polyneuropathy, and myopathy of sepsis.

The use of iImmune support benefits specific subgroups of patients with
sepsis (e.g., patients with neutropenia benefit from treatment with
granulocyte colony-stimulating factor).



Therapeutic Plan Based on the Early and Later Stages of Sepsis

Clinical Evaluation

Laboratory Evaluation

Management

Assess airway

Assess breathing
Respiratory rate
Signs of respiratory distress
Pulse oximetry

Circulation
Heart rate, blood pressure
Skin
Jugular venous pressure

Measure
Arterial blood gas values
Arterial lactate

l

Identify SIRS (on the basis of =2

of the following)

Increased heart rate (>90/min)

Increased respiratory rate
(>=20/min) or PaCO, <32 mm Hg
or use of mechanical ventilation

Increased temperature (>38°C)
or decreased temperature
(=36°C)

Increased white-cell count
(=12,000/mm?) or decreased
white-cell count (<4000/mm?3)

Identify SIRS
Complete blood count
White-cell differential

\J

Assess airway intubation for
high-risk patients
Assess breathing
Administer oxygen
Maintain tidal volume of 6 ml/kg
of IBW if mechanical ventila-
tion needed
Assess circulation (follow protocol
of Rivers et al.?)
Fluids, vasopressors, inotropes,
transfusion
MAP =65 mm Hg
CVP 812 mm Hg
Hematocrit >30%6
SevO, >70%

l

Identify source of infection
Respiratory (pneumonia, empyema)
Abdominal (peritonitis, abscess,

cholangitis)
Skin (cellulitis, fasciitis)
Pyelonephritis
CNS (meningitis, brain abscess)

Identify source of infection
Culture and sensitivity, Gram's
staining of blood, sputum, urine;
perhaps other fluids and CSF
Chest radiography
Ultrasonography, CT

Start drug therapy
Broad-spectrum antibiotics
Consider APC if

APACHE Il score =25
Failure of =2 organs
Consider hydrocortisone

l

¥

Assess organ function
CNS
LOC, focal signs
Renal function
Urinary output

Assess organ function
Renal function
Electrolytes, BUN, creatinine
Hepatic function
Bilirubin, AST, alkaline phos-
phatase
Coagulation
INR, PTT, platelets

\4

Control the source of sepsis
Abscess, empyema
Cholecystitis, cholangitis
Urinary obstruction
Peritonitis, bowel infarct
Necrotizing fasciitis
Gas gangrene




Table 2. Results of Positive Randomized, Controlled Trials.*

Group

Patients with acute lung in-
jury and ARDS{

' Patients with severe sepsis
and septic shock

Patients with severe sepsis
and septic shock

Patients with severe sepsis
and septic shock, at in-
creased risk for death

Patients in septic shock

Patients in septic shock*

Critically ill surgical patients

' Patients in medical ICUt1

Study

ARDS Clinical Trials
Network*
Rivers et al?

Bernard et al

Bernard et al

Annane et al 2
Annane et al 8

Van den Berghe et al.*

Van den Berghe et al

No. of
Patients

861

263

1690

817

299

29

1548

1200

Intervention Group

Low tidal volume (6 mi/kg

of ideal body weight)

Early, goal-directed therapy
Activated protein C

Activated protein C

Hydrocortisone + fludrocorti-

sone

Hydrocortisone + fludrocortic

sone

Intensive insulin (to maintain

glucose level of 4.4-6.1
mmol liter)

Intensive insulin (to maintain

glucose level of 4.4-6.1
mmol liter)

Control Group

High tidal volume (12 ml/kg

of ideal body weight)
Usual therapy

Placebo

Placebo

Placebo

Placebo

Usual insulin (to maintain
glucose level of 10-11,1

mmol/liter)

Usual insulin (to maintain
glucose level of 10-11.1

mmolliter)

Mortality Ratef
Intervention  Control
Group Group
3 40
33 4
25 3
3l 44
55 61
53 63
46 §
37 40

NNT}

11

16

17

NA
10

23

NA

Level of |
Evidence

|

]




Ineffective Therapies

Several types of therapy have proven ineffective.

, perhaps because it was
applied late (after the lipopolysaccharide peak in sepsis) or because
the antibodies used lacked the ability to neutralize lipopolysaccharide.

Numerous therapies that have failed,
perhaps because the approach was narrowly focused, pathways are
redundant, or cytokines are critical to host defense and their blockade
IS excessively Immunosuppressive.

, and other therapies have not improved survival among
patients with sepsis.



Potential New Therapies

Superantigens and mannose are bacterial products that may be
potential therapeutic targets.

Inhibition of tissue factor, a proximal target, might mitigate excessive
procoagulant activity.

Strategies to boost immunity could improve the outcome of sepsis
when applied early in sepsis if measures of immune competence
iIndicate impaired immunity or when applied late in sepsis.

Interferon gamma improved macrophage function and increased
survival in one study of sepsis.

Inhibition of apoptosis (e.g., with anticaspases) improved survival in an
animal model of sepsis.

Lipid emulsion (which binds and neutralizes lipopolysaccharide) is
being evaluated in a phase 3 trial; lipids may modulate Innate
immunity by inhibiting lipopolysaccharide.



2HWH - NEPINHWH

Optimal management of sepsis requires early, goal-directed therapy;

lung-protective ventilation; antibiotics; and possibly activated protein C.

The use of corticosteroids, vasopressin, and intensive insulin therapy
requires further study.

Later in the course of sepsis, appropriate management necessitates

organ support and prevention of nosocomial infection.

Studies focused on novel targets, mechanisms of action, and

combination therapy may improve current treatment.
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1.

EMINAOKEZ XHMEIOOEPAIEIAX

E¢ayyeiwon XMO trapdayovTa
(loTiIkn VEKpwon)

. KataoToAn JUugAou
. FaoTpevTEPIKO

(ZTopaTtimida-Alappolia-NauTtia-EpeTOC)

. Alaueon TTveUHOVITIOA

Aipoppayikl KuoTitida
(KukAowopauidn)

. 2UvOpOouO AUONG OYKOU

(1K, 1PO,, {Oupiko, ONA)



MYEAOTO=IKOTHTA

ETidopaon XNUEIOOEPATTEIOG OTA TAXEWG
TTOAAATTAQCIO{OMEVA KUTTAPO TOU
QIMOTTOINTIKOU CUCTHMATOG

EpuBpd ceipd - Avaipuia

Aeukn oeipa - AeukoTrevia

AIJOTTETAOAIOKN OE1pd - OpouBoTTEVIA
Xpovog ¢wng

EpuBpd: 120 nuéEpEGg
OudeTepOo@IiAa: 6-8 wpeg
AlpoTtreTaAla: 7-10 nuéEpeg



ANOZOKATAZTOAH-XMO
H XMO trpokaAei diatapaxEg

DayokutTapIKRS Avoaoiag -

Kuttapikng Avooiag - Meiwon CD4

KUTTAPWV
Xupikng Avooiag - Yroyauuaoc@aipivaigia

AUZnon KivdOUvou CUCTNHUATIKWY ACIHWEEWYV



G-CSF / GM-CSF

NMNapdayovteg OIEYEPONG ATTOIKIOG KOKKIOKUTTAPWYV,
KOKKIOKUTTAPWY / HOVOKUTTAPWV

G-CSF (Filgrastim): MovokutTapa/Makpo@daya,
IvoBAdaoTeg, EvOoBnAlakda KUTTOPO

GM-CSF (Sargramostim): Movokuttapa/Makpogaya,
IvoBAaoTeg, EvOooBnAlakd KUTTAPA, T-AEH@OKUTTAPO

A1ro 10 1991 XpNOIMOTTOIOUVTOI OTNV KAIVIKA TTPAEN ETTI

OUDETEPOTTEVIOAG, UTTO HOPP AVOOUVOUNCHEVWYV HOPIWV



G-CSF / GM-CSF - IAIOTHTEX

AUZnon atroAUTou apIBuOU OUdETEPOPIAWYV
AEUKOKUTTAPWYV

AUZnon @ayoKUTTOPIKAG KAl BAKTNPIOKTOVOU
IKAVOTNTOG - au¢non ékppaong CD14, CD32, CD64
Meiwon Tng xXnueloTagiag

Meiwon TnG in Vivo HETOVAOCTEUONG TWV OUDETEPOPIAWV

- Heiwon Ekppaong CD16

Mapaywyn avwpipwy KUKAOPOPOUVTWY OUDETEPOPIAWY



G-CSF / GM-CSF - XMO

AlEyepon TTAPAYWYNRS OUDETEPOPIAWYV ETTI
oudeTepoTreviag (<1000 /uL) pera aré XMO

Meiwon di1dpkeiag Bapeiag oudetepoTreviag (<500/uL)
TaxuTepn ATTOKATACTOON APIONOU OUDETEPOPIAWV
2 & MEPIKEG MEAETEG KOl IDIAITEPA ETTI

OIETTIOTWON CaPES OPEAOG:



G-CSF / GM-CSF - XMO

*A€V EUTOOILOVV TNV ENPAVIGT] 0VOETEPOTEVIOS pETa XMO
*Agv ennpealovy TNV spu@avion Paperov Lonmiemv
*Agv gmnpealovy TV OvnrotTo
*AEV TPOKAAOVV HELMON:
*GLYVOTNTUS EUTVPETOV AOLUMOEEDY
capLOuov vooniel®v
*NUEPOV VOONAELNG

xopnyNons avTifloTik®y



OPIZMOZz EMITYPETOY OYAETEPOINENIAX

CID 2004;39:544-8

Oeppokpacia paocxaAng >38.0°C yia 1 wpa

N Beppokpacia opBoU>38.3°C o€ pia HETpnon

ATTOAUTOG aplOuOg oudeTepo@iAwyv <500/uL
N <1000/uL pe avapevoupevn rTwon o€ <500/uL



AITIA AOIMQ=Hx 2E OYAETEPONENIKO NYPETO

. AAAayn atrdé Gram (+) og Gram (-) couvéRn otn dekasgTia Tou '80.

. Ta Gram (+) ouveyxilouv MEXPI ONMEPA VA ATTOTEAOUV TO
OUXVOTEPO daiTiIo ot Paktnplaipgia. Ta TeAguTtaia £Tn TTAVTWG
QUEAVEI N ouXVOTNTA ATTOMOVWONG Twv Gram (-) aTrd TIG E0TIEG
AOIHWEEWY (AVATTVEUCTIKO, OUPOTTOINTIKO KATT).

H petafoAn auti mmpog Ta Gram (+) eVOEXOMEVWG va OXETICETAI
ME:

CID 2005;40:5240-5



ANETIAPKEIQ

. Dudeteponevia

SAASIATA KUTTAPIKNAG avooiag

SLEaTa YUPIKNAG avooiag

- SusmapKela oTotslwv
oo oupmAnpoparog (C5-C9)

- _TATMVEKTOUN

L EuviiOn aitia AoipwEng o avoooKaTeoTOANEVOUG aobeveic

Aitia

Xnueobeparneia

MeTtaudoyeuon HueAol TwWV 00TWY
AVOOOKUTAOTOATIKA QAPLaKA

NolpwEN ard HIV

NELOWHA

Metapdoyeuon puehol TWV 00TV
Zuyyevn] ouvdpopa

Zuyyevr ouvdpopa
Xpdvia AeppokuTTapikr Aeuxatpia
Koptikootepoeldr)

Zuyyevr] olvdpopa

XelPOUPYIKT| enEpBaan
Tpaupa

Mikpoopyaviopoi
Escherichia coli

Klebsiella pneumoniae
Staphylococcus aureus
Staphylococcus epidermidis
Aspergillus spp.

Candida spp.

AvanveuoTIKOG OUYKUTIOKOG 1O

KuttapoueyaAoiog

l6¢ Epstein-Barr

16¢ amAol gprmrta Kat éprmta {wotrpa

Salmonella spp.-

Mycobacterium spp. (1Dwitepa M. avium-
intracellulare)

Cryptococcus neoformans

Candida spp.

Cryptosporidium parvum

Pneumonocystis carinii

Toxoplasma gondii

Haemophilus influenzae
Streptococcus pneumoniae
Evtepoiol '

MnVviyyITIOOKOKKOS
[ovOKOKKOG

Strep. pneumoniae
MnviyyITidokoKKog
H. influenzae
EAovoaia




ENTOMNIZH AOIMQ=EQ2

OEzH YWHAOY KINAYNOY*

AIMA BakTtnpiaipia (10-15%)
MuknTaipdia

ANATINEYZTIKO MapapivokoATriTida,lMveupovia

NEX 2Topartitida, Oicoayitida

(Candida, HSV, BakTipia)
21ravia Tu@AiTIda,
TEPIEOPIKO ATTOOTNHA

HIMAP HmrartootmAnvikil Candidiasis

*2& aoBeveig xaunAou Kivouvou otravia £€XOUHE KAIVIKEG
MIKPORBIOAOYIKEG EKONAWOEIG TG AOINWENGS



AIEPEYNHZH MYPETOY

* IZTOPIKO - KAINIKH EZEETAZH

« AIMATOAOrIIKEZ EZETAZEIZ

Mevik aipaTog - ‘EAeyX0G TTNKTIKOTNTOG
« MIKPOBIOAOIIKEZ EZETAZEIX

KaAAIEpyEIEG AINATOG, OUPWYV, KOTTPAVWYV, PIVOG, PAPUYYOG,
KaOeTAPpWYV

KaAAiépyela ENY eT1Ti eTIgEVOVTOG TTUPETOU
« AKTINOAOIIKEZ EZETAZEIX

a/a Bwpakog —llapappiviwv KOATTWYV

AcOgeveig pE ETTINEVOVTA TTUPETO KOI OUDETEPOTTEVIO UTTO AyWYN ME
avTIBIOTIKA > atrd 1 eBOopada rpétrel va uttofaAovTtal o€

CT Owpakog yid I8av TTVEUHOVIKK aoTrepYiAAwon



EMMNEIPIKH ©EPATIEIA

Fever (temperature >38.3°C) + Neutropenia (<500 neutrophils/mm?)

IE
i |
Low risk High risk
i l
[ | [ £ |
Oral iv —| Vancomycin Vancomycin
not needed needed
Monotherapy Two Drugs Vancomycin +
Ciprofloxacin 5 Am‘inoglycoside ! | V;ﬁ.&mycin
+ *Cefepime, ! R : b .
Amoxicillin-clavulanate *Ceftazidime, -Antipseudomonal Cefepime, ceftazidime,
(adults only) or penicillin, or
*Carbapenem « Cefepime, carbapenem
*Ceftazidime, or oo
l «Carbapenem + aminoglycoside

:

-

-

Reassess after 3-5 days

CID 2002;34:730-51




MAPAITONTEZ XAMHAOY KINAYNOY

Table 3. Factors that favor a low risk for severe infection
among patients with neutropenia.

Absolute neutrophil count of =100 cells/mm?
Absolute monocyte count of =100 cells/mm?

Normal findings on a chest radiograph

Nearly normal results of hepatic and renal function tests
Duration of neutropenia of <7 days

Resolution of neutropenia expected in <10 days

No intravenous catheter—site infection

Early evidence of bone marrow recovery

Malignancy in remission

Peak temperature of <39.0°C

No neurological or mental changes

No appearance of iliness

No abdominal pain
No comorbidity complications ' (Shock, hypoxia, pneumonia, diarrhe

CID 2002;34:730-51




ENAEI=ZEI2Z XOPHI'HZHZz
BANKOMYKINHZ 2TO APXIKO 2XHMA

20BapEC AOINWEEIC ATTO KAOETHPEG

loxupnn XMO TToUu TTpOoKaAEi BAGRN Twy BAevvoyovwy
(xopnynon Kutapautrivng, avarmrtu¢n Strept. Viridans)
NMpo@UAAEN pME KIVOAOVEG TTPiV TNV Evapén TOU £TTEICODIOU
'VWOTOG ATTOIKIONOG ME TTVEUHMOVIOKOKKO OVOEKTIKO

oTIG B-AakTAuEG | pE MRSA

OseTIKN aipoKaAAiEpyela pe Gram (+) BakThApla

YmroTtaon N aAAn diatapayxr Tou Kapolayyeiokou

ETtri aAAepyiag oTIG B-AaKTANES Mali ME AlTPEOVAMN

CID 2002;34:730-51




Afebrile within first 3—5 days of treatment

| l
No etiology identified Etiology identified
[
[ I
Low High Adjust to most
risk risk appropriate treatment

Change to:
ciprofloxacin Continue
* same
amoxicillin- antibiotics
clavulanate
(adults) or
cefixime (child)

Discharge

CID 2002;34:730-51




Persistent fever during first 3-5
days of treatment: no etiology

Reassess patient on days 3-5

Continue
initial
antibiotics

Change
antibiotics

If no change in
patient’s condition
(consider
stopping
vancomycin)

-If progressive
disease,
-if criteria for
vancomycin
are met

Antifungal drug,
with or without
antibiotic change

If febrile through
days 5-7 and
resolution of
neutropenia is
not imminent

CID 2002;34:730-51




Duration of antibiotic therapy

l
L |

Afebrile by days 3-5 Persistent fever

l [
[ I | |

ANC >500 cells/mm? ANC <500 cells/mm?3 ANC >500 cells/mm? |ANC <500 cells/mm?®

for 2 consecutive by day 7
days

Stop antibiotics Initial low risk Initial high risk Stop 4-5
48 h after = *ANC <100 cells/mm?® days after
afebrile + Clinically  ||*Mucositis ANC >500 cells/mm?3

ANC >500 cells/mm? well *Unstable signs

Continue for
2 weeks

| |
Stop Co.nt_int.le Reassess Reassess
when antibiotics
afebrile for
5-7 days

Stop if no
disease
and condition

CID 2002;34:730-51 Is stable




XPHZH ANTI-IIKQN ®APMAKQN

* H xprjon Toug evoeikvuTal HOVO ETTi KAIVIKA )
EPYOOTNPIOKA ETTIBERLAIWUEVNG I0YEVOUC AOiNwWENG.

Acyclovir-Valacyclovir-Famciclovir
Ganciclovir-Foscarnet
Ribavirin

Rimantadine-Amantadine-Oseltamivir
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CONCLUSIONS

Voriconazole I1s a suitable alternative to
amphotericin B  preparations for empirical

antifungal therapy In patients with neutropenia and
persistent fever.
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Differences between the Treatment Groups in the Rate of
Overall Response and Components of the Primary End Point

Favorable Overall Response ——
Components of Primary End Point

Successful treatment of baseline
infection

No breakthrough infection
Survival to 7-day follow-up

No premature discontinuation
of study therapy

Resalution of faver

5 10 15 25 60

Difference (%)
Liposomal Amphotericin B Better Caspofungin Better

- R

Walsh, T. J. et al. N Engl J Med 2004;351:1391-1402

&
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Kaplan-Meier Curves Showing the Rate of Survival after
Therapy in the Modified Intention-to-Treat Population,
According to Treatment Group

Caspofungin

Liposomal amphotencin B

%
=
2
=
(7]
—
(=
Q
R
L
(¢4

Study Day
No. at Risk

Caspofungin G56 547 412 9; 52 37 18
LiposomalamphotericinB 539 523 362 35 3 18 20

Walsh, T. J. et al. N Engl J Med 2004;351:1391-1402
&
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CONCLUSIONS

Caspofungin is as effective as and generally better
tolerated than liposomal amphotericin B when
given as empirical antifungal therapy In patients

with persistent fever and neutropenia.
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