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H KAWLK etkova Aolpwéng KNZ e§aptatal
ATto.
Tnv TtaBoyevela TNG AoLpwENC

Tn AoLpoyovo SUvaun ToU ALTLOAOYLKOU
apayovta

Tnv TtepLoxn tou KNX TToU CUMPETEXEL

KAaolkrn 3ada CUPTITWHATWV:
[Mupetog
KegpaAaAyla
Alatapayn emumedou cuveildnonc



[Mpoocyylon acBevouc pe vttoPla
Aolpwénc tou KNZ

Mupetoc + KepahaAyla + Aty

ETILTTIESOU CoUVELSNONG

olf ()
o -

g (PAEVHOVﬁ b * ATy eTiLTIESOU
G ouveldénong
TIpWLUA
« Eotiaka
Mnviyyitida Oy kepa VEUPOAOYLKQA
/\ O (L D

Ertava&loAoynon

Eyke@aAitiba



MAULHWGT NeVIPLRAUU INcUPLAUU

VO i oo

MupeToC MupeToOC MupeTog
KA Ewcévar KepalaAyla KepalaAyla KepalaAyla
Aty emun. ATy ETTLTT. ATy eTULTT.
ouveibnong ouVeLdNoNG ouvelénong
KAwwa Znueia
Mnviyytka
onueta:
Avy. Avokauia + +/- .
0. Brudzinski + +/- -
o. Kernig + +/- -
ANa onpela « pwtowoPia * SlEyepon/Kwua
* Kakouyta * 85TY CUPTIEPLPOPAG
* JUaAYLa * ETIANTITIKEG KPLOELG
 avopegila * oTtacpot
* VAUTIO&EPETO * E0TLAKA EVPNPATA:
* KOLALOKO AAYOG awaota, ata&ia, aduvapia
« SLappoLa KETP. 1 TIEPLY. TUTIOU,

TPOUOG, HUOKAOVIEG,
TIAPECN KPAVLAKWY
VELPWV

» amolog élaBntng SIADH



Brudzinski sign




Suspicion for bacterial meningitis

¥ Yes

[mmunocompromuse, history of selected CNS diseases.” papilledema, or selected
focal neurologic deficit;” or delay in performance of diagnostic lumbar puncture

No » Y Yes
Blood cultures and lumbar Blood cultures STAT
puncture STAT
¥
| Dexamethasone® + empirical
. antimicrobial therapy?
Dexamethasone® + empirical |

antimicrobial therapyd<

r

Negative CT scan of the head
CSF findings c/w

i L e Perform lumbar puncture
bacterial meningitis

B Yes
Continue therapy

Figure 1.  Management algorithm for infants and children with suspected bacterial meningitis. “5tat” indicates that the intervention should be
done emergently. C/W, consistent with. *Includes those associated with CSF shunts, hydrocephalus, or trauma, those occurring after neurosurgery, or
various space-occupying lesions. "Palsy of cranial nerve VI or VIl is not an indication to delay lumbar puncture. “See text for recommendations for
use of adjunctive dexamethasone in infants and children with bacterial meningitis. “See table 4. “Dexamethasone and antimicrobial therapy should

be administerad im"neciateli' after CSF is obtained.



Suspicion for bacterial meningitis

K Yes

[mmunocompromise, history of CNS disease, new onset seizure,
papilledema, altered consciousness, or focal neurologic deficit:®
or delay in performance of diagnostic lumbar puncture

NO K kY Yes

Blood cultures gn::l lumbar Blood cultures STAT
puncture 5 TAT
| v
Dexamethasone® + empirical Dexamethasone” + empirical
antimicrobial therapy®* antimicrobial therapy®

T
+ | Yes g e
Negative CT scan of the head

CSF findings c/w bacterial memingitis

\ Yes ‘\\ d

.HH"\.
Positive CSF Gram stain Perform lumbar puncture
No 'Y K Yes
Dexamethasone® + empirical Dexamethasone® + targeted
antimicrobial therapy* antimicrobial therapy*

Figure 2. Management algorithm for adults with suspected bactenial meningitis. "Stat” indicates that the intervention should be done emergently.
“See table 2. *See text for specific recommendations for use of adjunctive dexamethasone in adults with bacterial meningitis. “See table 4. “See table
3. “Dexamethasone and antimicrobial therapy should be administered immediately after CSF is obtained.




Dexamethasone dose :
0.15 mg/kg IV gbh x 2-4 nuepec,

1" §oon mplv N Tavtoxpova pe tTnv 1" doon tou
avtiBlotikou.

H dexamethasone xopnyeitot og eviALKec pe
Aotpwén KNZ armo Strep. Pneumoniae.

Ertt evapénc Dexamethasone, n xoprnynon
ouveyiletoL otav dlarmotwOeil Strep. Pneumoniae.



EEG
EEGs with viral encephalitis are frequently abnormal.

Most common abnormality is the presence of
slowing.

Focal EEG abnormalities, most commonly involving
the temporal lobes, are seen in 75-80% of patients

with HSV encephalitis:
- Frontal temporal slowing
- Temporal sharp activity and/or spike activity

- Periodic lateralizing epileptiform discharges at a
rate of 2 to 3 Hz.




Management of Acute ONS Infections

A -

Fig. 2 Typical magnetic resonance imaging (MRI) changes associated
with viral encephalitis. (A) Herpes simplex virus type | encephalitis with

mcreased T2-weighted signal in bilateral temporal lobes. Increased
signal does n > wond the nsular cortex (black amow), but does
igulate gyris (white arrow). (B) Vancella-zoster virus
lopathy on proton-density MRI scan with multiple areas of
mfarction in both hemispheres (arrows). (C) West Nile virus enceph
alitis with increased signal on FLAIR MRI of the basal ganglia (arrows).
(D) Enterovirus encephalitis with increased signal mtensity on FLAIR
MRI in both hemispheres in postenor cerelral hemisphere (amow).
(Adapted from Beckham and Tyler. Encephalitis 7th od. Mandell
Douglas and Bennetts Princiy
Churchill Livinstone, Elkevier
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Meningitis
Meningeal inflammation

Acute meningitis = manifestation of meningeal
symptoms within hours or days

Classical / Cardinal Symptoms:
Fever

Headache - frontal or retrobulbar
Altered mental status

Neck stiffness (~30%)

[van de Beek, et al. 95% of episodes had at least 2 of the 4 findings]

Meningeal signs:
Neck stiffness [nuchal rigidity] (+)
Brutzinski sign (+)
Kernig sign (+)



W LiSEEra maaocpiogenas GBS W Hesrnaphtus mlusenzoe
Meissena meningitadis B Strapocconus pneimmniae
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Listara manocpiopenet GBS W Hosmophdus mfluerzae
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Hg. 1 Propomions of bacienal meningits reported from 200020407

per age group. Pamel A represents data from children and panel B
represents data from adulis (Adapied from Thigpen e al. Bacienal
meingitis in the United States, 19982007, NEJTM X0 1:64: 2016~
Xi25). GBS = Group B Strepiococct, Mo = month; %r = yean




Infectious Agents Causing Aseptic Meningitis Syndrome

Category
Bacteria

Parasites

Fungi

Viruses

Agent

Partially-treated bacterial meningitis
L monocytogenes

Brucella species

Rickettsia rickettsii

Ehrlichia species
Mycoplasma pneumoniae

B burgdorferi

Treponema pallidum
Leptospira species
Mycobacterium tuberculosis
Nocardia species

N fowleri

Acanthamoeba species
Balamuthia species
Angiostrongylus cantonensis
G spinigerum

Baylisascaris procyonis

S stercoralis

Taenia solium (cysticercosis)

Cryptococcus neoformans

C immitis

B dermatitidis

H capsulatum

Candida species

Aspergillus species

Enterovirus PoliovirusEchovirusCoxsackievirus ACoxsackievirus BEnterovirus 68-
71

Herpesvirus HSV-1 and HSV-2Varicella-zoster virusEBVCMVHHV*-6HHV-7

Paramyxovirus Mumps virusMeasles virus
Togavirus Rubella virus
Flavivirus Japanese encephalitis virusSt. Louis encephalitis virus

Bunyavirus California encephalitis virusLa Crosse encephalitis virus

Alphavirus Eastern equine encephalitis virusWestern equine encephalitis
virusVenezuelan encephalitis virus

Reovirus Colorado tick fever virus

Arenavirus LCM virus
Rhabdovirus Rabies virus
Retrovirus HIV



Ovnrotnta TNC BaKTNPLAKAC pnviyyitidac:

25% aoOevwv PLE TIVEULOVIOKOKKLKN HNVLyyitoa
arnoBviokouv

10% acBevwv e LNVIYYLITLIOOKOKKLKA pnviyyltida
amoBviokouv

5% acBevwv e punviyyitida amo H. Influenza
arnoBviokouv



KOIAIITIZ (Ventriculitis)

e Noilpwén TOU CUCTAUATOC KOLALWV TOU EYKEPAAOU

* OLKolAiec Tou eykedpalou dpouv wc de€apevn Aolpwenc Kai
bGAEYUOVNC, TTOU QTIOTEAECUO EXEL TNV amtOodpaén TS PONC
tou ENY ota diktua ekponc kat o€ udpokEdao.

* [Mapovotaletol wg emtAokn TNG unviyyitdacg oe 30% twv

NMEPUTTWOEWV O€ EVNALKEC Kol o€ 90% o€ veoyva
avtilotouya.

EkbnAwoelc:

* Eotiako veupoloyiko eAelua, Owdnua BnAnc, AcBevwg
avTtOpwoec oto Pwe KOPEC TwV oPOAAPWV N AapeEcn
opOaApokvNTIKWY VELPWV (opOBaApomAnyia),
Bpadukapdia i akavOVIOTEC avarmvoEec, Napeon LLwv



VENTRICULITIS

* An infection of the ventricular system of the brain.

e The ventricles can act as a reservoir of infection and

inflammation, resulting in blockade of CSF outflow tracts and
hydrocephalus.

e QOccurs as a complication of meningitis in 30% of adult cases
and 90% of neonatal cases

 Manifestations of:

Focal neurological deficits
Papilloedema

Poorly reactive pupils or occular palsies
Bradycardia or irregular respirations
Muscle paralysis



ALaopLkn Altayvwon O&elac
|\/|n_VL\_/\_/'Lt\L5(1C

e

* Nonpolio
enteroviruses
(Echo, Coxsackie)

* Arboviruses

* Herpesviruses

* Lymphatic
choriominigitis
virus

* HIV

* Adenovirus

* Parainfluenza type
3

* Influenza virus

* Measles virus

* R. rickettssii

* R. coronii

* R. prowazekii

* R. typhi

* Orientia
Tsutsugamushi

* Erlichia spp

* Anaplasma spp

* H. influenzae

* N. meningitides

* S. pneumoniae

* L. monocytogenes

* E. coli

* S. agalactiae

* P. acnes

* S. aureus

* S. epidermidis

* Enterococcus spp

* K. pneymoniae

* P. aeruginosa

* Salmonella spp

* Acinetrobacter spp

* Viridans streptococci

* S. bovis

* Fusobacterium
necrophorum

* Stenotrophononas
maltophilia

* S. pyogenes

* S. suis

* Pasteurella multocida

* Nocardia spp

* M. tuberculosis

* Treponema
pallidum
* Borrelia bugdorferi

* Naegleria fowleri

* Angiostrongylus
cantonensis

* Toxocara spp

* Strongyloides
stercoralis

-

* Parameningeal foci of
infection

* Infective endocarditis

* Viral postinfectious
syndrome

\ * Postvaccination

~

-




Mn Aolpwdn attia Mnviyyltidacg

* Kpaviopapuyyiwua

» Aepuocibeic/ Emibepuoctdeic
KUOTELC

» Tepatwua

* JEN
» Vogt-Koyanagi-Harada
syndrome

» Meta NX xelpoupyio

* EmlokAnpiélog/"Evéopay
Laia” avatobnoia /
gyxuon

* “Intrathecal”/Evéopoyioaieg
EVEOELC

* AvtiutkpoBLaka:
Trimethoprim, sulfamethoxazol,
ciprofloxacin, penicillin,
isoniazid, metronidazole,
cephalosporins, pyrazinamide

* MJAQ®

* Azathioprine

* Carbamazepine
* Immune globulin
* Ranitidine

AN\

» Jrtaiopol

* Hutkpavio

* Mollaret’s
meningitis



Aitia Xpoviog Mnviyyitidoc:

MuUKntec —

Cryptococcus neoformans, Histoplasma
capsulatum, Coccidioides immitis, Sporothrix
schenckii

Mukofaktiplo —
Mycobacterium tuberculosis

Kapkivol



Ayyelitidba

2O PKOELOWON

Behcet’s

Napaocwta (cuvnNBwC pe oTLOK VEUPOAOYLKN
ekdbNAwaon)



Causes of Chronic Meningitis

Category

Bacteria

Fungi

Parasites

Agent

M tuberculosis

B burgdorferi

T pallidum

Brucella species
Francisella tularensis
Nocardia species
Actinomyces species

C neoformans

C immitis

B dermatitidis

H capsulatum
Candida albicans
Aspergillus species
Sporothrix schenckii

Acanthamoeba species

N fowleri

Angiostrongylus cantonensis
G spinigerum

B procyonis

Schistosoma species
Strongyloides stercoralis
Echinococcus granulosus



Evke@aAltida

O&ela, ouvnNBWC YEVIKEUUEV, PAEYUOVH TOU
EYKEWPAALKOU TIAPEYXUPATOC PE KALVLKA N
£PYQOTNPLAKA EVPNHATA VEUPOAOYLKNG
dUCAeLTOUpPYLAG

KAaolkn 3ada cUPTITWPATWV:
MupEeTOC
KepaAaAyila
Aty emutedou cuveLldnong

[Napatnpeltal ota apylka otadia tng vooou
MpogEapyov cuuTTwua
ANM\a eupnuata:
AT cupTiepLpopac & Aoyou

Eotiakd N yevikeupueva VEUPOAOYLKA onpela (TT.x.
OTIaoMOoL, NUUTapeon)



EncePhaHﬁs

Acute, usually generalised, inflammatory process of
the brain in association with clinical evidence of
neurologic dysfunction

Classic / Cardinal Symptoms:
Fever
Headache

Altered mental status

Prodromal stage of the disease
Prominent manifestation

Other findings:

Altered mental status & speech dysfunction

Focal or generalized neurological signs (eg. Hemiparesis,
selzures, spasms)

Acute cognitive dysfunction, behavioral changes

Concomitant meningeal inflammation in addition to encephalic
component is referred to as ‘meningoencephalitis’



[IpAKTLKQ, OTNV LOYEVI syKapa)\LtLéSa pnopa
va r[apatr]pr]est KaBe TuTIOU veupvoyLKr]
slatapayr: ta CSI’]|JELC1 KaL Tta oupntwpata
sEaptwme aTo TNV avatopLKr] €VTOTILON TNC

AolpWENC KaL TNG YAEYPOVIC.



AtaopLkn Aldyvwaon EykepaAitidag

(1o )

* Herpes Simplex
Virus (HSV-1, HSV-
2)

* Other herpes
viruses: EBV, CMV,
VZV, HHV6

* Adenoviruses

* Influenza A

* Enteroviruses

* Measles, mumps,
rubella

* Rabies

* Arboviruses — JEV,
WNYV,

* Bunyaviruses

* Reoviruses

K * Arenaviruses /

* M. tuberculosis

* M. pneumoniae

* [. monocytogenes

* Leptospirosis

* Brucellosis

* Legionella

* Tropheryma
whippeli

* Nocardia
actinomyces

* Salmonella typhi

* All causes of
pyogenic meningitis

* Treponema pallidum
* Borrelia bugdorferi

* Criptococcus

* Aspergillus

* Candida

* Coccidiomycosis
* Histoplasmosis

* R. rickettssii

* R. prowazekii

* R. typhi

* Coxiella burnetti
* Erlichiosis

P )

* Trypanosomiasis

* Cerebral malaria

* Toxoplasmosis

* Echinococcus
gondii

\ * Schistosomiasis /




O&eia Aiaxutn Eyke@aAopueAiTida

KAivikn Eixova

HAikia <25
[lpooparoc -
gupoliaolioc

[Tpodpoun voooc -
[TupeToc >naviwe npwipa

AniwAgia opaong Mnopei va cuppei

EpyaoTnpiaka Eupnuara

[TepIpepIKT SnaAvia

/NEUKOKUTTAPWOTN

ENY AEPPOKUTT. NAEIOKUTTAPWON, 1

NPpWTEIVN, KP YAUKO(N
/4 EOTIOKEC NEPIOXEC UNEPEVIOXUONC
AEUKNC ouaiac kal oTa 2 nuiopaipiaq,
Baoika yayyAia, pK.OTEAEXOC,

napeykePaiioa kal vwTiaio HUEAO

[TaBoloyia Mepiayyeiakn AEUPOKUTTAPIKNA

EyYKEQPAAOU (PAEYHOVI ME NAPAKEIPEVN

anopugAivwon kai oidnua

Eyke@aAiTida

ornoladnnoTe
?

>navia
>uxva npwipa

>navia

>uxva

AEPPOKUTT. NAEIOKUTTApWON, 1
NPWTEIVN, KP YAUKO(N

[MOIKIAEI, E0TIAKEC NEPIOXEC
UMEPEVIOXUONC Mou apopouv TN
(paid ouoia kal Twv dUo
nuIogaipinv, Baoika yayyAia,
EVK.OTEAEXOC Kal NapeykePaAida

Mepiayyeiakn PAEyHovR, PAEYHOVN
(palag ouciac, 6avaToc VEUPWVwWY
Kal YAOIOKWV KUTTApwV & I1IKa
SVKASIOTA O IATIA



Viral Infections of the CNS

Meningitis Encephalitis

Enteroviruses

Coxcackie A & B often rarely

Enteroviruses often rarely

Polioviruses often rarely

Arboviruses

West-Neil Virus Not often often

St Louis encephalitis virus often often

California encephalitis often often
virus

Eastern encephalitis virus rarely often

Herpesviruses

HSV -1 rarely often

HSV -2 often rarely

cmv Not often often

EBV Not often often
vzv often Not often

often often

rarely often

often Not often



Viral Meningitis — Encephalitis

Severity Index

Enterovirus

Herpes Simplex

Mumps & LCM
Arbovirus

D e EEE—

Mild Severe Mild Fatal
Meningitis Meningitis Encephalitis Encephalitis

*LCM: lymphocytic choriomeningitis



EykedalAitida

Evykedalonadsia

KAwwn Ewkova

Mupetoc Tuxva >Tavia
Kepadadyia Zuxva >Tavia
Aty. em. ouveibnon¢  + (OWC PJE SLAOKUPUAVOELG + oTadLakKn
EKTITWON
Eotiakd Zuyvd ZTavia
VEUPOAOYIKOL
onueio
Snaouoi ZUXVA (YEVIKELUPEVOL N Zmavia
£0TLAKOL) (YEVIKEUHEVOL)
Epyaotnplakd Eupripota
CBC A€UKOKUTTAPWON 2Tavia
AEUKOKUTTAPWON
ENY [MAELOKUTTAPWON >Tiavia
TIAELOKUTTAPWON
HEr Alayutn emBpaduvon kat Atayutn
TIEPLOTAOCLAKA EOTLAKEG e Bpaduvon
AVWHAALEC KaL TIEPLOSLKA
uotifa
MRI +/- E0TLAKEC AVWHPAALEC Xwplg e0TLAKEC

AVWHPAaALEC




DD of Encephalitis Vs Encephalomyelitis

Acute disseminated

enTclephanrgwell'gs 1ADEIM) Tc | |
INTlammatory demyelinatin Usual aetiologv:
CNS dlsease¥ollow¥ng a vira oY

infection or vaccination 'F\{/'essllles
typically after 1- 4 weeks VU € ﬁ‘
Immune mediated to previous Marlr;e Sa
antigenic exposure either by Jmp

the organism or as an immune Influenza A, B
response Hepatitis Virus

Upper RTI
Incidence: 0,4-0,8/100000 I\/choplasma

May relate to ~10-20% of cases
|n|t|all¥1d|agnose as
encephalitis



AN EykeaAiltidag

Eykedalonabeira =
ALCI)S\UTI’] EYKEPAALKN
SuoAsLtoupylia, Tou ¢
oxetietal Ye QAeypoVH

Aitia EykedparondOsiog

« To&lvec: aAKOOA,
@appaKka

« MetaBoAwka: uttoélaq,
UTTOyYAUKaLuia/
UTIEPYAUKALLLQ,
NAEKTPOAUTLKEG OTY,

* VEQPLKN QVETIAPKELQ,

* NTIATLKI] QVETIAPKELQ

* UOTNUATLKEC AOLPWEELG

«>0Bapr) vooog

« KakonBng umeptaon

* Hashimoto's
encephalopathy

* MELAS syndrome

« Tpaupatikn BAGRN
EYKEPAAOU



[Mpoceyylon acBevoug pe uttopla Aolpwéng tou KNX
lotopLko / KAwvika / ATIELKOVLOTLKA / Epyactnplaka eupnuata:

[ewypa@Lkr) TiepLloxr Kat HALKia (mou mpoodiopidet tnv
Bepareutikn aywyn)

TpLada TUTILKNG cUPTITWHATOAOYLAg +/-  KAWIKA/Mnviyytka
> NUELa

HEI evpnuata, MRI euprjpata +/- ENY eupnuata
MNopeta/eEeAlEn vOooU & CUUTITWUATWV:
ALPACLKI) EpAVLON + CUCTNUATLKN VOOOG # enterovirus encephalitis
Aiwpvidia Evapén pe taxeia e€EAEN evtog nuepwv = herpersviruses

ErtiénuioAoyLka otolyeia:
[Mpoowato ta&idl
AppLkn # malaria, African trypanosomiasis, WNV
Acla @ Japanese encephalitis
Eupwrn, Ayeptkny # Lyme disease, WNV
Arfypa Cwou = rabies
ErtoxLakn katavourn

KAAOKA(PpL-pBLVOTIWPO = "AOLHWEELG TTOU peTadidovtat PE KOUVOUTILA KAL
tOLpHOUpLG enteroviruses

XeLpwvag = influenza virus, LCMV - Aep@oKuttaplkn xopeLtopnviyyitda



SEASONAL
PATERN

LCM: Lymphocytic ChorioMeningitis

Poliovirus (155 cases)

Coxsackie
(83 cases)

Echo
(53 cases)

Arthropod borne
(22 cases)

Mumps (91 cases)

LCM (56 cases)

Herpes simplex
(19 cases)

Leptospira (19 cases)

Jan

T T T T T T T T T T
Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Month of Onset

Dec



EpnapLKr] aywyn TIPETIEL va apXLZEL aueoq,
LETA TN 7\r]L|)r] ALPOKAAALEPYLWY, O€ a0BeVELC
ue uttoPla Aolpwénc KNZ.

AEv TIPETIEL N Aywyn va KaBuoTEPNOEL €V
avapovr armoteAecpatwy tng ONI, i tng
EKTEAECNC ATTELKOVLOTLKWY EEETATEWV.



O¢epaneia oe aocOeveic pe voPpia HSV1-2, VZV:

Acyclovir 10mg/kg X 3 IV péxpt BeBatwTKWV 1 MN £EETACEWV OTIOTE O
Oepanwv cuveXilel N ATTOKALLOKWVEL AVAAOYOL LLE TAL GUVOALKAL
dedopéva otnv KABe nepintwon. Npoooxn o€ MOPEVEPYELEC.

ZNToUUE EKTiHNON Kol GUUBOUAEUTIKA ard AotuwéLloAoyo.

Oepanceia os aocBeveic pe unoPia CMV (kupiwg
OLVOOOKOTAOTAAMEVOL):

Ganciclovir 5mg/kg X 2 IV o€ 1 wpa €yxuon HEXPL BERALWTIKWV R KN
egetaoewv onote o Bepanwv ocuve)ilel yia 2-3 eBSOUASEC

N TTOKALHAKWVEL VAAOYOL LLE TOL CUVOALKAL SES0MEVA OTNV KAOE
nepintwon. NPocoxn o€ MOPEVEPYELEC.

[EvaAAakTik Oepaneia pe —

Foscarnet 60mg/kg X 3 IV €yxuon 4-5 wpec kaBs 66on @ 14 — 21
HEPEC. Mpoooxn o€ 0dnyiec mapaockeUNG SLAAUMUATOC, MOPEVEPYELEC. ]

ZNnNTOUE EKTLUNON KAl CUMBOUAEUTIKA ard AoLpwELOAGYO.



STRATEGY FOR TREATMENT
Bacterial pathogen according to age

Viral pathogen according to EEG, MRI, CT Head,
expected incidence, herpetic rash in HSV, diplopia,
dysarthria, ataxia in HSV brainstem encephalitis

Manifestations providing clues:
Petechial or purpural rash in meningococcal
meningitis
Ataxia and labyrinthitis in Haemophilus influenza

Cough, weight loss, night sweats, cranial nerve
deficits, in Tuberculosis meningitis (TBM)



Risk and/or Predisposing Factor Bacterial Pathogen

Age 0-4 weeks S agalactiae (group B streptococci)
E coli K1
L monocytogenes

Age 4-12 weeks S agalactiae E coli H influenzae
S pneumoniae, N meningitidis

Age 3 months to 18 years N meningitidis
S pneumoniae, H influenzae
Age 18-50 years S pneumoniae, N meningitidis
H influenzae
Age older than 50 years S pneumoniae, N meningitidis

L monocytogenes
Aerobic gram-negative bacilli



Immunocompromised state

Intracranial manipulation,
including neurosurgery

Basilar skull fracture

CSF shunts

S pneumoniae, N meningitidis
L monocytogenes
Aerobic gram-negative bacilli

Staphylococcus aureus
Coagulase-negative staphylococci
Aerobic gram-negative bacilli,
including Pseudomonas aeruginosa

S pneumoniae, H influenzae
Group A streptococci

Coagulase-negative staphylococci
S aureus

Aerobic gram-negative bacilli
Propionibacterium acnes



Predisposing Feature

Age 0-4 weeks

Age 1-3 months

Age 3 months to 50 years

Older than 50 years

Impaired cellular immunity

Neurosurgery, head trauma, or
CSF shunt

Antibiotic(s)

Ampicillin plus cefotaxime or an
aminoglycoside

Ampicillin plus cefotaxime plus
vancomycin®

Ceftriaxone or cefotaxime plus
vancomycin*

Ampicillin plus ceftriaxone or
cefotaxime plus vancomycin*®

Ampicillin plus ceftazidime plus
vancomycin*

Vancomycin plus ceftazidime



Suspicion for bacterial meningitis

¥ Yes

[mmunocompromuse, history of selected CNS diseases.” papilledema, or selected
focal neurologic deficit;” or delay in performance of diagnostic lumbar puncture

No » Y Yes
Blood cultures and lumbar Blood cultures STAT
puncture STAT
¥
| Dexamethasone® + empirical
. antimicrobial therapy?
Dexamethasone® + empirical |

antimicrobial therapyd<

r

Negative CT scan of the head
CSF findings c/w

i L e Perform lumbar puncture
bacterial meningitis

B Yes
Continue therapy

Figure 1.  Management algorithm for infants and children with suspected bacterial meningitis. “5tat” indicates that the intervention should be
done emergently. C/W, consistent with. *Includes those associated with CSF shunts, hydrocephalus, or trauma, those occurring after neurosurgery, or
various space-occupying lesions. "Palsy of cranial nerve VI or VIl is not an indication to delay lumbar puncture. “See text for recommendations for
use of adjunctive dexamethasone in infants and children with bacterial meningitis. “See table 4. “Dexamethasone and antimicrobial therapy should

be administerad im"neciateli' after CSF is obtained.



Suspicion for bacterial meningitis

K Yes

[mmunocompromise, history of CNS disease, new onset seizure,
papilledema, altered consciousness, or focal neurologic deficit:®
or delay in performance of diagnostic lumbar puncture

NO K kY Yes

Blood cultures gn::l lumbar Blood cultures STAT
puncture 5 TAT
| v
Dexamethasone® + empirical Dexamethasone” + empirical
antimicrobial therapy®* antimicrobial therapy®

T
+ | Yes g e
Negative CT scan of the head

CSF findings c/w bacterial memingitis

\ Yes ‘\\ d

.HH"\.
Positive CSF Gram stain Perform lumbar puncture
No 'Y K Yes
Dexamethasone® + empirical Dexamethasone® + targeted
antimicrobial therapy* antimicrobial therapy*

Figure 2. Management algorithm for adults with suspected bactenial meningitis. "Stat” indicates that the intervention should be done emergently.
“See table 2. *See text for specific recommendations for use of adjunctive dexamethasone in adults with bacterial meningitis. “See table 4. “See table
3. “Dexamethasone and antimicrobial therapy should be administered immediately after CSF is obtained.




ENY

XpoLd: UGCLOA. AXPWHO

Zavdoypwpio= KLtvao N TIOPTOKAAOKLTPLVO UnepKELpsvo
LETA ATto TN cpuyomevrpr]or] tou ENY, amoteAeopa Auong
epuBpwWV GLpOO(pCILprV Kal napouctaq
oEuaLpoocpaLptvr]q, peeatpoccpatptvr]q Kal onspuevar]q
Xapaktnplotnka epcpawZemL 2-4 WPEC UETA Ty £loo0b0
£pLOPWV aALHoCPALPLWY OTOV UTIAPAXVOELSH) XWPO.

ALakpLon nposAeuor]q epuepwv oto ENY 6€Ut£pona6wc, AOYW
ur[apaxvostéiouq aLpoppayLaq amo tpavpatikn ONI, otnv otola
TO UTTEPKELPEVO Elval kaBapo.

_aveoxpwpta EXEL ETILONG TtaPATNPNBEL OE TEPLITTWOELG TIOAU
UPNANG CUYKEVTPWONC mpwtetvng oto ENY (>150 mg/dL) N w¢
ETIAKOAOUB0 CUCTNUATLKNG UTtEPXOAEPpUBpLVaLuLlag (>10-15
mg/dL)



[Mapoucia epuBpwv oto ENY, umopet emiong
va TipokaAeoel Peudwc avénuevn tipn WBC
YrtoAoyLopog tung WBC:

WBC opoU x RBC ENY

ANNOAC Tiury WBC ENY = Ty WBC ENY -
RBC opoU

[EVIKEUPEVOL OTIACUOL ETTLONG TIPOKAAOUV
TTAPOSLKN TIAELOKUTTAPpWon oto ENY, kuplwg
ouUSeTEPOPUALKN (total WBC count <80/mm?3



Aukoln ENY:

YrroyAukoppayia= EAATTWHEVN CUYKEVTPWON YAUKOCNG OTO
ENY.

MaBoyevela: avugnuevn pyetawopad yAukolng SLapeocou Tov
apaxvweldbwv Aaxvwv/ au&énuevn YAUKOAUGN arto Ta AEUKOKUTTApa
Kal ta BaKtana/ avénon puepou LETABOALOPOU OE EYKEPAAO Kal
VWTLalo pugAo/ avaoTtoAn L.6080U YAUKOCNG OTOV UTIAPAXVOELSI)
XWPO AOYW PETABOAWV OTO GUOtr]pa pera(popac gle pepoavr]q/
AOLPWEELG TTIPOKAAOUOEG QYYELLTLEA EYKEPAAOU I HELWON ALPATLKAG

PONG EYKEPAAOVU.

ﬂ(lp(ltr]pELtaL otnv unviyyitida mou npOKoO\ELtaL amo
BaKtr]pLSLa amo PUKNTEC, JUKoBaktnpidLa, kal veoTmAdopata

(kapklvoucg).
Elvat ALyotepo ouyvr) £TTL LOYEVOUC aLTLOAOYLAG pnvLyyiltida



WPeudwe PELWHEVN TLHN OAKXAPOU TIAPATNPELTE KaL OF
TIEPUTTWOELC unoyAUKaLpLaq N UTIOPEL E0PAAPEVA VA
BewpelBel PUOLOAOYLKI ETIL UTIEPYAUKALULAG.

H yAuko{n ENY TIpETIEL TTAVTOTE VA CUYKPLVETAL PE
TAUTOYpovn petpnon YAUkolnG opou n ottola £xeL AnyBOetl
AUECWG TIPLV TNV ekteAecn ONII.

ducoLoA. : yAukoln ENY/yAukoln opou = 0,6



Mpwteivn ENY:
H Alyotepo a&lomiotn mapapetpog oto ENY

Tpaupatikn ONI €xeL WC amoTeEAECPa augnon tng
pwTtelvng oto ENY

H mpwtelvn au&avetat katd 1mg/dL ava 1000 epubpa



*Polymorphonuclear lymphocytes

TPolymerase chain reaction

Agent

Bacterial meningitis

Viral meningitis

Tuberculous
meningitis

Cryptococcal
meningitis

Aseptic meningitis

Normal values

Opening Pressure
mm H20

200-300

90-200

180-300

180-300

90-200

80-200
mm H20

WBC count per pL

100-5000; >80%
PMNs*

10-300;
lymphocytes

100-500;
lymphocytes

10-200;
lymphocytes

10-300;
lymphocytes

0-5; lymphocytes

Glucose (mg/dL)

<40

Normal, reduced in
LCM and mumps

Reduced, <40

Reduced

Normal

50-75

Protein (mg/dL)

>100

Normal but may be
slightly elevated

Elevated, >100

50-200

Normal but may be
slightly elevated

15-40

Microbiology

Specific pathogen
demonstrated in
60% of Gram stains
and 80% of cultures

Viral isolation, PCR"
assays

Acid-fast bacillus
stain, culture, PCR

India ink,
cryptococcal
antigen, culture

Negative findings
on workup

Negative findings
on workup



Oyn

Kutrapa /ul

Kupiapya
KUtTTOpQ

Mpwteivn
mg/dL

MMukoln mg/dL

DuoloAoyLIKEG
Tuég

Mnviyyitida

Evkedalitida

QXPWHO,
KaBapo

0-6

Baktnplakn

loyevnig

nUwoeg,
KLTPLVWTTO

<500

apxwka PMNSs,
HETA Mono

20 ew¢ >200

0-45

10-1000

kKuplwc Lymph

kb ry T

K

™

kuplwc Lymph




R
Table |

Cerebrospmal flmd findings in CNS Infections

CNS infection Cell count [ccllﬁ.mmj} Cilucose Protein

Bacterial meningitis Elevated (100-5,000) Decreased Elevated
PMNs predomimate

Viral meningmtis Elevated (10-500) MNormal Elevated
Lymphocytes predominate

Fungal menmmgmtis Normal to elevated (0-500) Normal to Elevated
Lymphocytes predominate decreased

Tuberculous menmgitis MNormal to elevated (0-1,000) Decreased Elevated
Lymphocytes predominate

Brain abscess MNormal to elevated (0-500) MNormal Elevated
Mixed differential

Ventnculitis Elevated (100-5,000)" Decreased Elevated
PMNs predominate

Abbreviation: PMNs, polymorphonuclear leukocytes.
* In postneurosurgical patients, or patients with a ventriculostomy, the CSF cell count may
be elevated as a result of surgical manipulation and mflammation. Reduction in CSF glucose

may be a more sensitive indicator of infection.
EEEEOERERERERSS



Table 3. Recommendations for antimicrobial therapy in adult patients with presumptive pathogen identification by
positive Gram stain.

Microorganism Recommended therapy Alternative therapies
Streptococcus pneumonige  Vancomycin plus a third-generation Meropenem (C-lll), fluoroquinclone® (B-1)
cephalosporin™®

Nemssena memngtidis Third-generation cephalosporin® Penicillin 5, ampicillin, chloramphenicol, fluono-
guinolone, aztrecnam

Listera monocytogenes Ampicillin® or penicillin G* Tnmethopnm-sulfamethoxazole, meropenem (B-11)

Streptococcus agalactae Ampicillin® or penicillin G* Third-generation cephalosporin® (B-1I1)

Haemophilus influenzae Third-generation cephalosporin® (Al Chloramphenicol, cefepime (A}, meropenem (&),
fluoroquinolone

Escherichia coli Third-generation cephalosporin® (A-l)  Cefepime, meropenem, aztreonam, fluoroquino-

lone, trimethoprim-sulfamethoxazole

NOTE. Al recommendations are A-ll, unless otherwise indicated. In children, ampicillin is added to the standard therapautic ragimean
of cefotaxime or ceftriaxone plus vancomycin when L manocyfogenas is considerad and to an aminoglycoside if a gram-negative antanc
pathogen is of concem.

? Ceftriaxone or cafotaxime.
o

Some aexperts would add rfampin if daxamethasona is also given (B
Gatifloxaxin or moxifloxacin.
- Addition of an aminoghycoside should be considerad.




Table 11 Microbiological investigations in patients with encephalitis, modified from (Solomon, Hart et al 2007). -

C5F PCR

1. All patients H5%-1, H5V-2, VIV
Enterovirus, parechovirus

2. If indicated EBY/CMY (especially if immunocom promised)
HHY &.7 (especially if immunocompromeed, or children)
Adenovirus, influenza A BB, rotavims (children)
Measles, mumps
Erythrovirus B19
Chlamydia

1. Spedal droumstances Rabies, West Hile virus, tick-borne encephalite virus (if

appropriate exposure

Antibody testing fwhen indicated — see text]”

1. ¥iruses ked and leG in C5F and serum (acute and convalescent), for
antibodies against
Hav 1 & 2, VIV, CMY, HHVE, HHVT, enteroviruses, RSY,
Erythrovirus B19, adenovirus, influenza A & B

1. If associated with atypical preumonia, test serum for Mycoplasma serology
Chlamydophila serology

Ancillary investigations jwhen indicoted — These estobiish carriogge or systemic infection, but not necessarily the couse of
the CM5 dizease)
Throat swab, nasopharyngeal aspirate, rectal swab, faeces PCR/culture of throat swab, rectal swab, faeces for
entemviruses
PCR of throat swab for mycoplasma, dhlamydophila
PCR/antigen detection of note /throat swab or nasopharynaeal
aspirate for respiratory viruses, adenovirus, influenza virus
lespecially children)
PCR/culture of parotid duct swab following parotid massage or
buccal swab for mumps
PCR/culture of urine for measles, mumps and rubella
Vesicle electron microscopy, PCR and culture™ Patients with herpetic lesions {for HSY, VIV)
Children with hand foot and mouth disease (for enteroviruses)

Brain Biopsy
For culbure, electron microscopy, PCR and
immunohistochemistry™

* antibody detection in the serum identifies infection (past or recent depending on the type of antibodies) but does not necessarily
mean this vines has caused the CHS disease.
* Wiral culture and electron microscopy less sensitive than PCR.




Table 2 Laboraiory Studies for
Other Causes of Encephalitis

Infectious Agent CSF Studies Serum Studies

HIV PCR PCR, TeGiWestern blod

Epptein Bamr virus PCR laM to VCA, IgG to early and nucka
AN SN

HHY& PCR

Micoplasna prewmonise PCR laM and IgG

Mycobacterium tuberculosis

Yaricella zoster

AFB = Acid fast bacilli: LaCrogse

C5F = cerebrospinal flud,
HHY& = human herpes
vire 6 HIV = human
immmodeficency vimns

loGi = immunoglobulin G; Cryptocoec s

lgM = immuneglobulin M,
PCR = polymerase ¢hain

reaction; RPR. = Rapid Plasmid ~ Syphilis
reagn, VCA = viral capsid Borme lia
antigeny VDRL = veneneal Ricketisia

dizease resparch Bboraion

St. Louis encephalitis
Easiern equine encephalitis

Venezue lan aquine encephalitis

Cocc idionmycosis

PCR, AFB #ain, culiure
PCR and lgG

laM

[gM

[gM

Antigen fiter
Complement fixation tite

VDRL

Paited Serum lgh with CSF sample
lgM and lgG
laM and IgG
lgM and lgG
laM and IgG

RFR and meponemalspecific antibody test
laM and IgG
lgM and lgG



Table 5. Recommendations for specific antimicrobial therapy in bacterial meningitis based on isolated pathogen and susceptibility
testing.

Microorganism, susceptibility Standard therapy Alternative therapies

Streptococcus pnewmonias
Penicillin MIC

<0.1 pg'mL Penicillin G or ampicillin Third-generation cephalosporin,® chloramphenicol
01-1.0 ,'_;:g-"""th Third-generation cephalosponn® Cefepime (B-lll, meropenam (B-l)
=2 0 pg/mlL Vancomycin plus a third-generation Fluoroguinclone® (B-11)
cephalosparin™®
Cefotaxime or ceftriaxone Vancormycin plus a thind-generation Fluoroguinalone® (B-11)
MIC =1.0 pg/mL cephalosporin™®

MNeissena meningitidis
Penicillin MIC

<01 pg'mlL Penicillin G or ampicillin Third-generation cephalosporin,® chloramphenical
0.1-1.0 pa/mL Third-generation cephalosponn® Chlorarmphenicol, fluoroguinolone, meropenem
Listena monocytogenes Ampicillin or penicillin G Trimethoprim-sulfamethoxazole, meropenem (B-I1}
Streptococcus agalactias Ampicillin or penicillin G Third-generation cephalosporin® (B-111)
Eschenchia coll and Third-generation cephalosponn (&1} Aztreonam, fluoroquinolone, meropenem, trimethoprm-
other Enterobacteriaceae® sulfamethoxazole, ampicilin
Pzeudomonas aenuginoss® Cefepime® or ceftazidime® (A-l) Aztrecnam,” ciprofloxacin,® meropenem®

Hasmophilus influsnzae
g-Lactamase negative Arnpicillin Third-generation cephalosporin,® cefepime, chlor
amphenicol, fluoroquinolone

g-Lactamase positive Third-generation cephalosponn (A-) Cefepime (-1}, chloramphenicol, fluoroguinolone
Staphylococcus aursus

Wethicillin susceptible Mafcillin or oxacillin Vancomycin, meropensm (B-l}

Methicillin resistant Vancomycin' Trimethoprim-sulfamethoxazole, linezolid (B-1)
Staphylococcus epidermidis Vancomycin' Linezclid (B}

—
.

Enterococcus SFEEiES

Ampicillin susceptible Ampicillin plus gentamicin
Ampicillin resistant Vancomycin plus gentamicin
Ampicillin and vancomycin resistant Linezolid (B-111)

NOTE. All recommendations ara AJll, unless otherwise indicatad.

# Ceftriaxona or cefotaxima.

b Caftriaxone/cafota xime-suscaptible isolates.

® Consider addition of rifampin if the MIC of ceftriaxone is =2 pg/mL.

9 Gatifloxacin or mosxifloxacin.

® Addition of an aminoghycoside should be considered.

" Consider addition of rifampin.

8 Choice of 3 specific antimicrobial agent must be guided by in vitro susceptibility tast rasults.




Table 6.

Recommended dosages of antimicrobial therapy in patients with bacterial meningitis (A-Hl).

Antimicrobial agent

Total daily dose (dosing interval in hours)

Meonates, age in days

0-7°

g-28°

nfants and children

Adults

b
Armikacin

Armpicillin
Aztrecnam
Cefepime
Cefotaxime
Ceftazidime
Ceftriaxone
Chloramphenicol
Ciprofloxacin
Gatifloxacin
Gentamicin®
Meropenem
Mowifloxacin
Mafcillin
Cecacillin
Penicilin G
Rifampin
Tobramycin®
TMP-SMZ'

Vancomycin®

100150 mogfkg 8-12)
1001560 mao'kg 8-12)

25 mao/kg (240
E mafkg (121

75 mo'ka 18-12)
75 mg/kg B8-12)
0.15 mUfkg (8-12]

E mafkg (12

20-30 ma'kg (B-12)

30 mg'kg (B)
200 mg'kg (6-B)

180-200 mg'kg 16-B)
150 mg'kg (8]

B0 mafkg (12-24)
7.5 ma'kg i8]

100-150 mao'kg i6-8)
150-200 mogfkg (6-8)
0.2 mUfkg i6-8]
10-20 ma'kg 112
7.5 ma'kg i8]

3045 ma'kg (6-8)

20-30 malkg (3
200 mg'kg (8)

160 mgfkg (B)
225300 mg'kg (68
160 mgfkg (8)

80-100 mgkg (12-24)
75100 mgfkg (6]

7.5 ma'kg (8]
120 mgfkg (8]

200 mg'kg (8)

200 mg'kg (8)

0.3 mfkg (4-8)
10-20 mafkg (12-241
7.5 ma'kg (B)

10-20 mglkg (6-1Z2)
60 mgkg (6

16 mgfkg (8]
1Z2gid)

B—2 g (6-8)
6 g (8

8-12 g (46}
6 g (8

4 g (12-24)
4-8 g (B

800-1200 mg (8-12}

400 mg (24)°
& mgfkg (8]
&g 8

400 mg (24)
9-12 g (4)
9-12 g (4)
24 mU (4)
800 mg (24)
& mgfkg (8]

10-20 mg'kg (6-12)
3045 mglkg (B-12)

MOTE.

ThP-SKE, trimathoprim-sulfamethoxazole.

# Smaller doses and longer intervals of administration may be advisable for very low—birth weight neonatas 2000 gl.
b Meed to monitor peak and trough serum concantrations.

“ Higher dose recommendad for patients with pneumococcal meningitis.
 No data on optimal dosage neaded in patients with bactarial meningitis.
® Maximum daily dose of G00 mg.

' Dosage based on trimethoprim component.
8 Maintain serum trough concentrations of 15-20 pg/mL




Table 3 Empiric Therapy for Brain Abscess Based on Contiguous Infection™®

Contiguous Infection

Site of Albercess

Causative Pathogens

Antimicrobial Therapy

Otogenic nfection

Paranasal zinsitis

[ = U EE T D G T T
i esad

Penetrafing trauwma

Postope rative

T toypsOenoepear destal
lobe and
cerehellus

Frontal lobes

Parietal, fromtal, o
temporal kobes

Strep. species, bacterpides, enterobacteriacess,
e Ll s

SUEPIGOHOC IS eeces, Poplosraping OC Cus Spocies,
bacteroides, fuspbacterium

Source of primary infection:

11 Endocarditis: 8. viridans, 5. aumeus, nienseoicus

2} Intra-abdominal infection: Gram- negative bacilli,
ENlerseieC s, anaanshes

1) Pulmonary infection: snep seecies, amsennbes,
fusohacterium

4) Urinary tract infection: Gran-negative bacilli

Staph. aureus, coagulase-negative staph., ¢losridium
species, aerohic gram-negative hacilli, bacteroides
species

Staph. sureus, coagulase-negative staph.,
enterchacteriacese, pseudomonss species, anaserobes

Ceftazidime or cefepime plus

metrodida zele

Third-generation ¢ephalosgeorin plus
mentronidazol

Vanooamyc i, thind-generation
cephalosporin, metronidazole

Vanconmycin, third-genemation
cephalosporin, metronidazole o
vancomycin and meropenem

Third-generation ¢eophal ogporin and
metronidazole

Third-generation cephalosgporin and
metronidazole

Vanconrycin, third-genemation
cephalosporin and metronidazole

Vancomye in, cefepime, and
metronidazole, o vancomycin
plus meropenem

*Adapted from Lu, et al. Strategies for the management of bacterial brain abscess | Clin Mewoscience 2006; 1 3: 970085




Table 4.

Recommendations for empirical antimicrobial therapy for purulent meningitis based on patient age and specific predisposing
condition (A-I11).

Predisposing factor

Common bactenal pathogens

Antimicrobial therapy

=3

ge
<1 month

1-23 months

2-50 years
=h0 years

Head trauma
Basilar skull fracture

Penetrating trauma

Postneurosu rgery

Streptococcus agalactiae, Eschenchia coli, Listena
monocytogenes, Klebsiells species

Streptococcus pneumoniae, Nelssena meningitidis,
5. agalactiae, Haemophilus influenzae, E. col

N . memingitidis, 5. pneumoniae

5. pneumomie, N. meningitidis, L. monocytogenes,
aerobic gram-negative bacilli

5. pneumomiae, H. influenzaes, group A S-hemaolytic
streptococc

Staphylococcus aureus, coagulase-negative staphylo-
coccl lespecially Staphylococcus epidernidisl, aer
obic gram-negative bacilli including Pseudomonas
aeruginosal

Aerobic gram-negative bacilli (including F seruginosal,
5. sureus, coagulase-negative staphylococel (es-
pecially 5. epidermidis)

Ampicilin plus cefotaxime or ampicillin plus an
aminoglycoside

Vancomycin plus a third-generation cephalosporin™”®

Vancomycin plus a third-generation cephalosporin™®

Vancomycin plus ampicillin plus a third-generation
cephalosporin®F

Vancomycin plus a third-generation cephalosporin®

Vancomycin plus cefepime, vancomycin plus ceftazi

dime, or vancomycin piUs meropenam

Vancomycin plus cefepime, vancomycin plus ceftazi-
dime, or vancomycin plus meropenem

CSF shunt Coagulase-negative staphylococcl (especially 5. epr Vancormyein plus cefepime,” vancomycin plus ceftazi-
dermidisl, 5. aureus, aerobic gram-negative bacill dime,” or vancomycin plus meropenem”
iincluding F aeruginosal, Propionibactenum acnes
: Ceftriamone or cefotaxime.

[n}

some axperts would add rifamipin if dexamethasone is also given.
n infants and children, vancomycin alona is reasonable wnless Gram stains revaal the presence of gram-negative badilli.




Risk Factors Variables Antimicrobial therapy

<1 month Ampicillin + cefotaxime
1-23 month Vanmcomycin + third generation cephalosporin
Age 2-50 years Vamcomycin + third generation cephalosporin
=00 years Vancomycin + ampicillim +third generation cephalosporin
Immunocompromised Arny age WVancomycin + ampicillin + meropenem or cefepime
iZSF shunt Arny age Vancomycin + ceftazidime or cefepime or meropenem
Head traumal neurosurgery Ay age Vancomycin + ceftazidime or cefepime or meropenem
Basilar skull fraciure Any age Vamcomycin + third generation cephalosporin
Table 4: Risk Factors and appropriate empinc antimicrobial selection.
Fredisposing Condition Antimicrobial regimen
rtitis media or mastoiditis Metronidazole + third generation cephalosponn
Sinusitis Vancomycint metronidazole + third generation cephalosporin
Dental sepsis Penicillin+ metronidazole
Trauma or Neurassurgeny Vancomycin® a third generation cephalospornn
Lung abscess, bronchiectesis, empyema FPenicillin® metronidazole+ a sulfonamide
Bacterial endocarditis Vancomyein + Gentamicin

Table 5: Empiric antimicrobial therapy for brain abscess.




Table 8. Duration of antimicrobial therapy for
bhacterial memngitis based on 1solated pathogen
{A-1H).

Duration of

Microorganism therapy, days
Neissena menngitdis I
Haemopfwlus influenzae Fi
Streptococcus pneunonBae 1014
Streptococcus agalactias 14-21
Aerocbic gram-negative bacilli® 21

[ istena monocyiogenes =21

“ Dwration in the neonate is 2 weeks beyond the first
starile C5F cultura or =3 weaks, whichavear is longer.






El KEOAAIKO
AlNO2THMA




AITIA ETKE®PAAIKOY
AMO2THMATOZ

« Streptococcus pneumoniae
« Haemophilus influenzae

AVOOCOENna sziq « Staphylococcus aureus

Y » Bacteroides
Ao GEVGIC; - Enterobacteriaceae

* Prevotella
« MuUKNTEC

NaBoyova AvOoCOoENAPK®V

. +
AVOOOKATEOTAAHEVO! . Toxoplasma gondii

AO'BEVEiq « Nocardia species

 Listeria monocytogenes
» M. tuberculosis




[TAPATONTE2 KINAYNOY

. Alaonopa KATa OUVEXEIA I0TWV ano Tnv I'ICIpCIK€I|J€VI’]
eaTia NoIHWENG (M g .X- O€ IlypopiTida, HacTosIdITIOq,
pueon wTiTida, 0OOVTIKO anooTnua, nep ocpea)\ulKr]
KUTTapIiTioq)

. Alpyatoyevnc dlacnopd ano anopakpuohevn €0TIA
ANoINWENC (evookapdiTida, evOOKOIAIAKN ACIMWEN,
AOINWEN KATWTEPOU AVANVEUOTIKOU, AOINWEN
OUPOMOINTIKOU, KAM)

. Tpauua

. Kpuntoyevwc (ayvwoTn aitia/nnyn)



KAINIKH EIKONA

2nueia & Jupntwpara Eyke@alikou ANOCTNHATOC:

1.
2.
3.

BN & A

KegpaAaAyia
MupeTog
Alatapayxn Eningdou Zuveidnong

Znpeia Mnviyyimdikou EpegBiopou (1)
ZNnaopoi

EoTiaka NeupoAoyika EAAcipaTa
Oidnua onTikNG OnAng

NauTia / EpeTOI



[TAPAKAINIKO2 EAEIXO2

E€cTaosic MNapakAivikou EAeyxou:
1. Fevikn AipaTtog (CBC)

2. KaAAiepyeleg aipaTog

3. Atovikn Topoypaia (CT) EykepalAou pe IV
XOpNynon oKiaypa@ikou

4. MayvnTikn (MRI) Eykegpalou pe IV xopnynon
oKIaypaPIKou

5. A/A Owpakog



[TAPAKAINIKO2 EAEIXO2

riaTi;

1. O1 nAnpo@opiec Nou PNopEl va anoktnbouv dev
eival a&loAoyec, nepav ano Tou va npoadidouv
un €101KN PAEyHOVN

2. Mnopei va npokaAeoel EykoAeaopo n akopa Kai
Pnén Tou anooTnUaToc o€ KoIAia Tou
EVKEPAAOU



1. Ml'evikn Aipatoc (CDC)

MBava Eupnuara:
- AsukokutTapwon (1 WBCs) - 50% TwvV
NEPINTOOEWV

2. KaAAigpyeleg AIpaToc

Mpenel MANTOTE va AappavovTtal aidoKaANEPYEIEC



3. Acovikn Touoypapia (CT)
EykegpaAou & ZnAayvikou
Kpaviou

- [iveTal ekTIUNON:
= eYKEPAAOU
= [YHOpPEIWV
= yaoToEIdWV 00TWV
= HEOOU WTOC

- To eyKePaAAIKO CII'IOO'IT]|.ICI cpcuvacu WC X(DpOKCITCIKTr]TIKI’]
e€epyaoia HE UNOMNUKVN KEVTpIKI’] aneIKOVIOoN Ka
nepleypappevn dakTuAIogIdn evioxuon TOU ONUATOC

- Mnopei va ouvunapyel kalr OsUTEPO OAKTUAIOEIOEC
UMNOMNUKVO ONMa Nou avTIoTOoIXEl O EYKEPAAIKO OIONKa



4. MayvnTikn (MRI)
Eykepalou

[IAcovekTnuara evavti CT:

- Eival mo guaioBntn ancikovioTikn €€€Taon ano tnv C]
EVKEPAAOU

e > oxeon Me Tn CT, anokaAunTel naBoAoyia oTov
EYKEPAAO VwpITEPa aTnNV €EENIEN TNG VOOOU

- AuvaTal va avadei&el kKaAuTePa TO EYKEPAAIKO oidnua

5. A/A Owpakog

Mnopei va BonBnoel oTnv EVTONION NRWTOYEVOUC £0TIAC AOIHWENC
(NPO aigaToyevoug dlacnopdacg Kal OnUIoupyIag EYKEPAAIKOU
anooTNUAToC




OEPAIIEIA

1. Mapoxereuon / avappoPpnorn TOU NEPIEXOHEVOU TNG
BAaBng

2. AvTIBIOoTIKR aywyn

 H euneipikn aywyn nepiAapBavel:
= TV 3nc¢ yeveac Kepaloonopivn (cefotaxime, ceftriaxone) +
METpoyléaCo)\r]

N
= IV MevikiAivn + MeTpovidaloAn

- H BepaneuTikn aywyrn UNopEl va OUYKEKPIUEVONOINOET UETA TNV
dIayvwon

3. KopTtikooTeEpOEION

0 O pOAOC Touc €ival aupIAEYOUEVOC

3 XopnyouvTal o€ agOeveic Ye VEUPOAOYIKN €MOEIVWON Nou
OUVOOEUETAlI  Ano auénon TnC evookpaviac nieonc



Table 3 Empiric Therapy for Brain Abscess Based on Contiguous Infection™®

Contiguous Infection

Site of Albercess

Causative Pathogens

Antimicrobial Therapy

Otogenic nfection

Paranasal zinsitis

[ = U EE T D G T T
i esad

Penetrafing trauwma

Postope rative

T toypsOenoepear destal
lobe and
cerehellus

Frontal lobes

Parietal, fromtal, o
temporal kobes

Strep. species, bacterpides, enterobacteriacess,
e Ll s

SUEPIGOHOC IS eeces, Poplosraping OC Cus Spocies,
bacteroides, fuspbacterium

Source of primary infection:

11 Endocarditis: 8. viridans, 5. aumeus, nienseoicus

2} Intra-abdominal infection: Gram- negative bacilli,
ENlerseieC s, anaanshes

1) Pulmonary infection: snep seecies, amsennbes,
fusohacterium

4) Urinary tract infection: Gran-negative bacilli

Staph. aureus, coagulase-negative staph., ¢losridium
species, aerohic gram-negative hacilli, bacteroides
species

Staph. sureus, coagulase-negative staph.,
enterchacteriacese, pseudomonss species, anaserobes

Ceftazidime or cefepime plus

metrodida zele

Third-generation ¢ephalosgeorin plus
mentronidazol

Vanooamyc i, thind-generation
cephalosporin, metronidazole

Vanconmycin, third-genemation
cephalosporin, metronidazole o
vancomycin and meropenem

Third-generation ¢eophal ogporin and
metronidazole

Third-generation cephalosgporin and
metronidazole

Vanconrycin, third-genemation
cephalosporin and metronidazole

Vancomye in, cefepime, and
metronidazole, o vancomycin
plus meropenem

*Adapted from Lu, et al. Strategies for the management of bacterial brain abscess | Clin Mewoscience 2006; 1 3: 970085




EMINAOKEZ

1. >Znaopoi
2. EoTiako NeupoAoyiko ‘EAAEIppQ.
3. Neupoloyika kataloina (30-50% Twv acBevwv)

[TPOI'NS22H

OvnToTNTAa PEXPI KAl TO 25% TwV
aocBevwv



MupeToc + Ke@aAlalyia + ATY
eninedou ouveidnong

MnviyyITidika
onueia

L+ ©

= (PAEYHOVI) TWV :
HNVIVY GV * ATY €nNedou
' OuVEiONoNCG NPWIUa
 EoTiaka

VEUPOAOYIKA onueia
MnviyyiTida MnVIYYOEYKEPQ * Mapéoeig veupuv

Enava&ioAoynon




Noipwén Kevtpikou Neupikou

2UCTNMATOC

MnviyyiTida m

MupeTOC MupeTOC MupeTOC
KAviki) KepahaAyia Kepahalyia KepahaAyia
Eikova
Aty nin. ATy enin. ATy enmin.
KA ORE OUVEIONOTC OUVEIONONG OUVEIONONG
Mnviyyika
onueia:
Auy. Avokauwia + +/- -
0. Brudzinski + +/- -
_0. Kernig + +/- -
AT onpEElc——————— = ¢pwTopoPia “OIEYEPOI/ KO
* Kakouyia * OTX OGUMNEPIPOPAG
* Hualyia * EMIANNTIKEC KPIOEIG
« avope€ia * ONAcpoi

* VAUTIQ&EPETO
* KOIAIGKO GAYOC
- dIappoid

* E0TIAKA EUPNHATA:
agaoia, atagia,
aduvapia KeTp. n
nePIp. TUMOU,
TPOUOC, MUOKAOVIEC,
NAapeon Kpaviakwv

/S 1A/



EvykeaAiTidoa EvykepalonaOsia

KAivikn Eikova

[Tuperog >uyva >navia

Kepalalyia >uxva >navia

ATYX. EM1. OUVEIONONC + iow¢ pe SlIaKUPAVoEIQ + oTadIakn EKNTWON

EoTiakad veupoAoyika >uyxva >navia

onueia

2raoyol >Uxva (YEVIKEUMEVOI I E0TIAKOI) >navia (YEVIKEUPEVOI)

EpyaoTnpiaka Eupnpara

CBC AEUKOKUTTAPWON >Navia ASUKOKUTTApwOon

ENY MAEIOKUTTApWON >navia NAEIOKUTTAPWON

HEI Aiaxutn eniBpaduvaon Kal NEPIOTACIaKa Aiaxutn eniBpaduvon
E0TIAKEG avWMaAIeg kal nEPIOdIKA HOTiRa

MRI

+/- EOTIAKEC avaah’ XwpIC €0TIAKEC AVWUAAIEC




KAivikn Eikova

HAikia <25
[lpooparoc +
gupoliaolioc

[Tpodpoun voooc +
[TupeToc >naviwe npwipa

AnwAgia opaong Mnopei va ouppei

EpyaoTnpiaka Eupnpara

[TepIPEPIKT .

/NEUKOKUTTAPWON 2navia

ENY AEUPOKUTT. NAEIOKUTTAPWOTN, 1

NPWTEIVN, KP YAUKO(N
MRI ECTIOKEC NEPIOXEC UNEPEVIOXUONG
AEUKNC ouaiac kal oTa 2 nuiopaipia,
Baoika yayyAia, pK.OTEAEXOC,

Napeyke@aAioa Kal vwTiaio JUEAO

[TaBoloyia Mepiayyeiakn AEPPOKUTTAPIKN

EYKEPIAOU (PAEYHOVI HE NAPAKEIPEVN

anopueAivwon kai oidnua

onoladnnoTe
?

>navia
>uxva npwipa

>navia

>uxva

AEPPOKUTT. MAEIOKUTTApWON, 1
NPWTEIVN, KP YAUKO(N

[oIKiAEl, EOTIAKEG NEPIOXES
UNEPEVIOXUONG NoU apopouV TN
(paia ouaia kal Twv dUo
nUIo@aipiwv, Bacika yayyAia,
EYK.OTEAEXOC Kal napeykepaAida

Mepiayyeiakn PAEyHoOvR, PAEYHOV
(palac ouoiac, 6avaToc VEUPWVWV
Kal YAOIGKWV KUTTApwV & 11k
EVKAEIOTA OWUATIA



Reference

* E-class Amtoptiwpevnc AldackaAiag
* Goldman-Cecil Medicine (25" Edition)

* [Guideline] Tunkel AR, Hartman BJ, Kaplan SL,
Kaufman BA, Roos KL, Scheld WM, et al. Practice
guidelines for the management of bacterial
meningitis. Clin Infect Dis. 2004 Nov 1. 39(9):1267-

84.



EYXAPI2ZTQ



THANK YOU
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