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MENENJIT
Tanim

Menenjit, beyni ve omuriligi kaplayan meningeal zarlarin iltihaplanmasidir.
Cogu zaman bakteri veya viriisler etkendir, mantar veya parazitler de menenjite

neden olabilir.

Virus menenjiti daha siktir ve genellikle daha hafif seyirlidir.
Bakteriyel menenjit genellikle daha siddetlidir ve uzun siireli komplikasyonlara
veya olime neden olabilir.

Meninges

Dura mater
Arachnoid mater
Pia mater
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MENENJIT
Semptom ve Bulgular
Ense sertligi
Kernig isareti pozitifligi
Brudzinski isareti pozitifligi
Fontanel siskinligi
Azalan biling seviyesi

Konviilsif status epileptikus

Ense sertligi




MENENJIT
Semptom ve Bulgular

0 Ozellikle asagidaki dzelliklerden herhangi biri mevcutsa, atesi ve
solmayan dokiintiisi olan herhangi bir cocukta meningokok

hastaligi diisiiniin:
d Genel durumu koti goriinen bir cocuk
d Capi 2 mm'den buyuk lezyonlar (purpura)

O Kapiller dolum siiresinin =23 saniye olmasi

b "’

Meningococcal rash




COCUKLARDA MENENJIT
Hala Sorun

Purpura fulminans in a child due to Neisseria meningitidis | Tnfection (2012) 40:717-718

H. Ozdemir - T. Kendirli - E. Ciftci -
E. Ince




MENENJIT
Tanli

a !Vlenenjit tanisi lomber ponksiyon (spinal tap) ile alinan BOS
incelemesi ile konulur.

Prof. Thoma
Tiefe:0,100mm
Depth.
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MENENJIT
BOS Bulgulari

Basing
(mmH,0)

Lokosit sayisi
(mm?)

Protein
(mg/dL)

Glukoz (mg/dL)

Normal

50-80

<5, >%75 lenfosit

20-45

>50 (serum
glukozunun %75'i)

Akut bakteriyel
menenjit

100-300

100-10,000
(genellikle 300-
2,000) PNL

100-500

<40 (serum
glukozunun
%50'sinden az)

Viral menenijit
meningoensefalit

<1,000, lenfosit

Genellikle N,
<40

Tuberkiloz menenjit

10-500, baslangicta
PMN, sonra lenfosit

100-3,000

<50




BAKTERIYEL MENENJIT
Beyin Omurilik Sivisi: Kurtarilmis Bolge!

1. Antikordan yoksun

Meninges
Dura mater

Arachnoid mater

2. Kompleman aktivitesi yetersiz SRS /-

Tedavi edilmeyen bakteriyel menenjit olumciul bir enfeksiyondur



BAKTERIYEL MENENJIT
Beyin Omurilik Sivisi: Antibiyotik Gecgisi Zor Bolge!

Antibiyotiklerin BOS’a gecisini kolaylastiran ozellikler

. Diusiik molekiiler agirhk
. Basit kimyasal yapi

. Yagda ¢oziinebilme

. Proteine az baglanma

. Az iyonize olma




BAKTERIYEL MENENJIT
Beyin Omurilik Sivisi: Kan-Beyin Bariyeri Onemi

Beta laktam antibiyotiklerin BOS’'na gecisi
Kan-Beyin Bariyeri normalse %0.5-2
Kan-Beyin Bariyeri bozulmussa %20-55

Bakterinin en etkili oldurulmesi icin ulasilmasi gereken BOS
antibiyotik konsantrasyonu
Beta laktam antibiyotilerde MBC'nun 10-30 kati

Vankomisin‘de MBC'nun 5-10 kati




COCUKLARDA MENENJIT
Kilavuz

Practice Guidelines for the Management
of Bacterial Meningitis

Allan R. Tunkel,' Barry J. Hartman,? Sheldon L. Kaplan,® Bruce A. Kaufman,’ Karen L. Roos,® W. Michael Scheld,’
and Richard J. Whitley’

Clinical Infectious Diseases 2004;39:1267-84

CPS PosITION STATEMENT

Guidelines for the management of

suspected and confirmed bacterial

meningitis in Canadian children older than g::jfa‘;?c
one month of age Society

Nicole Le Saux; Canadian Paediatric Society, Infectious Diseases and Immunization Francais en page 147

Committee

Paediatr Child Health Vol 19 No 3 March 2014
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Kilavuz

2016

ESCMID guideline: diagnosis and treatment of acute bacterial meningitis

D. van de Beek', C. Cabellosz, 0. Dzupova3, S. Esposito4, M. Kleins, A T. Kloek', S. L. Leib&, B. Mourvillier_", C. Ostergaarda,
P. Pagliano?, H. W. Pfister’, R. C. Read'?, O. Resat SipahiII and M. C. Brouwer', for the ESCMID Study Group for Infections of the

Brain (ESGIB)
I) Department of Neurology, Academic Medical Center, Amsterdam, The Netherlands, 2) Department of Infectious Diseases, Hospital Universitari de Bellvitge,

Barcelona, Spain, 3) Department of Infectious Diseases, Charles University, Third Faculty of Medicine, Prague, Czech Republic, 4) Pediatric Highly Intensive Care
Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Universita degli Studi di Milano, Milan, ltaly, 5) Department of Neurology, Klinikum
GroBhadem, Munich, Germany, 6) Institute for Infectious Diseases, University of Bern, Bern, Switzerland, 7) Department of Intensive Care Medicine, Groupe

Hospitalier Bichat-Claude Bernard, Paris, France, 8) Department of Clinical Microbiology, Copenhagen University Hospital Hvidovre, Hvidovre,
Denmark, 9) Department of Infectious Diseases, “D. Cotugno” Hospital, Naples, Italy, 10) Department of Infectious Diseases, Southampton General Hospital,

Southampton, United Kingdom and | ) Department of Infectious Diseases and Clinical Microbiology, Ege University, lzmir, Turkey

Clin Microbiol Infect 2016; 22: S37-S562
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Kilavuz

Management of Bacterial Meningitis in Children and Young People - 2 mseeerr e QL8

Meningitis | Takebloads for Blacd gaa (bicarb, basa defic
i ingiti i i i ideli istri in Wi y ULE, Cart, Mg+ POs, Clotting, CRP, Blood
Incorporates NICE Bacterial Meningitis and Meningococcal Septicaemia Guideline CG102. Distributed in partnership with NICE Research EDTA) for PCR, X-mateh. Take Throet swebs i
Edition 24 Foundation pricritias blood gas, lactsts, glusoss, slectolytss,
Meningococcal | Symptoms and signs of bacterial meningitis?
Disease Algorithm VES*
www.meningitis.org

EMD Conftraindications to Lumbar Puncture
Endorsed by = Clirical or radiclogical signs of raised intracranial prassurs
Check airway, breathing and circulation; gain vascular 8ccess 9 L

Shock
v ch H :.-\ﬂ;:convulsione urtil stabilissd

T aly
- Clotting study results (f obtained) outside the noma engs
NO ' - Platalat court bekow 100 w 10¥L
: : - - on Anticoagulant tharspy
Partorm diagnostic tests 1 Correct any dehydration m Local SLMOH infection at LP sits
¥ = Fespiaitory insufficiency.
NO Parfoum Ly Fimchng Parform dalayed LP in children with suspected bacterisl meningitis
]_" [ Do not await CSF results belors starting antibiotics when contreindications no longer present

Empiric al_\liniotic_:s for susp_ec_lecl menir_|g_it_is YEE' I E¥3 Contraindications to Caftriaxons
W Cafotanime + emgr Amqwc\llln (_Jrﬁmpl_clllln <3 monins 0M? Prematurs neonatss with comectsd gestational age < 41 weeks and
ean raplace Cafotaims with Cafiriacns if no i other necnates =1 manth ok, particularly those with jsundics,
confraindication £ YES | hypoalbuminasmia, o acidosis; o r=osiving concomitant b

Signs of raised intracranial pressure (RIGF) or shock? Fsacikatrics and Child Heakh

10 Lumbar

DO NOT DELAY ANTIBIOTIGS — P Empiric with intravencus calcium.
- T IV Ceftrinones unlsss comrelndlcslsd M3
if recently overseas, or prolonged or multiple antibiotic exposure within last 2 manths. ]q— DO NOT DELAY ANTIBIOTICS
* E4 Indications for CT scan in children with suspectsd bactarial

meningitis
| NO CT sean cannot relisbly detect raissd inracrenisl This should
1 y raissd intraersnisl pressure. This shoul
LP resuits availabie? ' be asssasad cliically
ves§ Parform a CT scan ta detsct ather intracranial pathologiss if GOS <8 or

- foal neurclogissl signa in th abesnca of an stplenation for the dlinical
Lumbar puncturs suggests meningitis? et

uin necnates (<28 daye okl), = 20 cellsful min okder children > 5 cella/ul or > 4 neutrophilil Do not delay trestment o undertake a GT scan.
{if lower call count, atill consider bacterial meningitie if other symptoms and signs suggest the diagnosis especially in necnates). Clinically stabilise the child before CT scanning.

Consult a i ist, or
YES
NIGE Fever in undsr

55 guidsline CG160 ® Consider TB meningitis If raissd CSFWCC and risk factors for TB. If TB meningitis in differsntial diagnosis — LR CI
WWWw.nice.org.uk/ refer to NIGE TB NGE3 for appropriate antibiotic traatment Threatened or sctusl loss of aiway patency (0. GCS <8, reeponas to
qguidanca/cg160 pein onk). . - i
= Need for any form of assisted ventilation e.g. bag-mask ventilation.
* ® Clinical cbservation of increased work of breathing
= Hypoventilation or Apnosa

Steroids: Dexamethasone 0,15 mg/hkg to amex dose of 10 mg, qds x 4 days for children = 2 months old IF < 12h from first antibictics and LP shows: ® Featuras of respiratory failurs, including
= frankly purulent GSF = GSF WGG > 1000/l mraised GSF WGG and protein = 1 g/L mbacteria on Gram stain - Imeguler respiration (s.g. Cheyne—Stckes breathing)
Sterokda should not be used in developing counties. - Hypowia (saturation <84% in &ir, PaOz < 13 kPa of 97.5mmHg),
If TB meningitis in the differential diagnosis, refer to NICE NG32 before administering stamids. hypercapnosa PaCo: = 6 kPaor 45 mmHg)

‘ = Continuing shock following 40mlfg of reeuscitation fluid

= Congider Herpes simplex mening phalitis. If HEV i differsntial disgnosis give Aciclov.

= Signa of raised intracranial pressurs
= Impaired mental status
Raduced or i tevsl or focal Signs? sua Perform CT Scan - GCS drop of = 3, or score <0, or flustuation in conecious level
g - Maribund state
NO ‘ u Cantrol of intractsble sefzures

. . ; . . . . . = Need for Stabilisation for brain imaging or for transter to PICLL
= Full-volume maintenance fluide: anteral feeds if tolerated or isotonic IV fluids e.g. 0.9% Saline or 0.9% Saline with 5% Glucose Should be undertaken by a health professional with expertise in

B Do not restrict fluids unless thers ia evidence of increased anti-dustic hormone sscretion or RIGR < paediatric airway management, Consult PIGU. (Ses M01)
® Monitor fluid administration, urine output, slectrolytas and blood glucoes
B Saa Meningococeal Dissass Algorithm to reat ssizums.

5 Repeat LP in neonates after starting treatment if:
Antibiotics for confirmed meningitis b persistant of re-amergent fever, new clinical findings (especially
= Meningococcus: IV Cafriaxons for 7 days ngwolagjce]ﬂﬂmmge] danenoranng elinical condition, ar parsstently
e . i abnarmal inflarmetory mark:
= H infiusnzas: I\."I(:reﬁneofona icrf;ﬂ dB;@ - = Close monitaring for signe of Raised IGF, Shock & rapsated review
=3 psumanize: IV Ceftrimons for 14 days, Go to Meningococcal Dissass Algorithm if signs am found and consult a pasdiatric intensivist, anasethetist, or intenaivist
Vaneomych if resistant steain, mFerioem disloyed | P ifna lnger conirainciosiad 8 Long-term management: Bfors discharga consider need for after

5 . di potential long-term effects with nts, heari
u Group B Strap: IV Cefotasime for = 14 days u If LP contraindicated, perform delayed LP when no longer contraindications. "c::a H;:rjjuildran ,,mosr;?,a,;:rwoig daps:sa, f:r":gg:b:f"m
® i monocytoganas: W Amawicillin ar Am picilin for implant assessment ASAR Use MRF discharge chechlist
21 days in total, plus W Gentarnicin for at least + . Providle "Your Guide” and
the firet 7 daye YES e

P
[ ¥ B 1 E— dirsct to meningitie support jisations we.
= Gram-negative bacill; IV Gefotanim for { Specific identified? ) for unconfirmad o v o Axile et dnschefgaee

= 21 days (unlees altemative directed by local * nescecl, Pasdistrician 1o review chlld with results of their hearing teet 4-6
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Kilavuz

A systematic review of clinical guidelines
on the management of acute, community-
acquired CNS infections

Louise Sigﬂ'id' '™, Chelsea Perfect’” Amanda P‘.:::::u_jek:.', Kajsa-Stina Longuere”, Sam Lipwo rth* Eli Harriss®,

James Lee! Alex Salam® Gail Carson', Herman Goossens’ and Peter Ho rb';,-"

BMC Medicine (2019) 17:170




BAKTERIYEL MENENJIT
Tedavi

Antibiyotik tedavisi Destek tedavisi
ve izlem

Deksametazon
tedavisi




BAKTERIYEL MENENJIT
Antibiyotik Tedavisi

1. Ampirik (Baslangic¢) antibiyotik tedavisi

2. Etkene 0zgu tedavi




BAKTERIYEL MENENJIT
Ampirik Antibiyotik Tedavisinde Genel Ilkeler

1. Yas grubuna gore etkenleri bilmek

2. Tahmin edilen etkenin bolgesel diren¢c durumunu bilmek




BAKTERIYEL MENENJIT
Etkenler

3 AY-5 YAS

0 = 3 AY Streptococcus pneumoniae
Neisseria meningitides

B grubu streptokoklar Haemophilus influenzae b

Listeria monocytogenes
Escherichia coli
Klebsiella pneumoniae
Enteroccus spp.

Streptococcus pneumoniae
Neisseria meningitidis
Haemophilus influenzae b

> 5 YAS

Streptococcus pneumoniae
Neisseria meningitidis

DIGERLERI

Staphylococcus aureus
Salmonella spp.
Brucella spp.

M. tuberculosis



BAKTERIYEL MENENJIT
Etkenler

Cocuklarda Akut Bakteriyel Menenjit

Halil Ozdemir, Anil Tapisiz, Ergin Ciftci, Erdal ince, Ulker Dogru

Ankara Universitesi Tip Fakultesi, (

Ozet

Amac: Bu calismada son 9 yil iginde takip ettiimiz
akut bak ne lanmizin klinik ve labo-
ratuvar ozellikleri ile etken dagibmlarinin degerlendiril-

nigtir.
Gereg ve ntemler: Akut bakteriyel menenjit tanis
ile izlenen 44 hastanin bilgileri retrospektif olarak
a taramasi ile degerlendirildi.
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BAKTERIYEL MENENJIT
Etkenler

Multicenter Hospital-Based Prospective Surveillance Study of  March/April 2020 Volume 5 Issue 2 00060-20
Bz-acterial Agents Causing M.enin.gitis apd .S_.er_oprevalence. of mSpheré’

Different Serogroups of Neisseria meningitidis, Haemophilus

influenzae Type b, and Streptococcus pneumoniae during 2015

to 2018 in Turkey

Mehmet Ceyhan,® Yasemin Ozsurekci,® \"'Sevgen Tanir Basaranoglu,® Nezahat Gurler,” Enes Sali,© Melike Keser Emiroglu,®
Fatma Nur Oz Nursen Belet,” Murat Duman,? Emel Ulusoy," Zafer Kurugol,' Hasan Tezer/) Aslinur Ozkaya Parlakay,*

Ener Cagri Dinleyici,' Umit Celik,™ Solmaz Celebi," Ahmet Faik Oner,° Mehmet Ali Solmaz,” Adem Karbuz,® Nevin Hatipoglu,”
llker Devrim,® llknur Caglar,® Sefika Elmas Bozdemir,' Emine Kocabas," Ozlem Ozgur Gundeslioglu,* Murat Sutcu,”

Ozge Metin Akcan,” Necdet Kuyucu,” Fesih Aktar,* Soner Sertan Kara,Y Havva Ozlem Altay Akisoglu,? Nilden Tuygun,?
Zeynep Diyar Tamburaci Uslu,”® Eda Karadag Oncel, ¢ Cihangul Bayhan,?® Ali Bulent Cengiz?

- Neisseria meningitidis —i— Streptococcus pneumoniae Haemophilusinfluenzae type b

Introduction Introduction
of PCV7 of PCV13
vaccine vaccine

il

Introduction
of Hib
vaccine

/ \ r—
2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 2015-2016 2017-2018
YEARS




BAKTERIYEL MENENJIT
Erken Tani ve Tedavinin Onemi

Semptomlarin suresinin uzun olusu hastalik prognozunu olumsuz etkiler

BOS sterilizasyonunun gecikmesi hastalik prognozunu olumsuz etkiler

Antibiyotik tedavisi mumkiun olan en kisa surede baslanmahdir




BAKTERIYEL MENENJIT SUPHESI

Fokal norolojik bulgu
Papil 6demi

Immiin yetmezlik

Hayir Tanisal LP yapilmasinda gecikme

Kan kiltura al
Lomber ponksiyon yap

Antibiyotik ve deksametazon basla

BOS bulgulari bakteriyel menenjit ile uyumlu mu? I mm

Ciddi bilin¢g bozuklugu (Glasgow <10)

Tedaviye devam et

Evet

Kan kiultura al

Antibiyotik ve Deksametazon basla

BT bulgularinda KIBAS var mi?

Lomber ponksiyon yap




ANTIBIYOTIK
Ampisilin
Sefotaksim
Seftriakson
Kloramfenikol
Vankomisin
Rifampin
Penisilin G
Meropenem
Sefepim

Amikasin

Antibiyotik Dozlari
TOPLAM GUNLUK DOZ mg/kg (doz sayisi)

0-7 GUN
150 (3)
100-150 (2-3)
25 (1)
20-30 (2-3)

150 000 U (2-3)

15-20 (2)

8-28 GUN
200 (3-4)
150-200 (3-4)
25-50 (1-2)
30-45 (3-4)
10-20 (2)

200 000 U (3-4)

BAKTERIYEL MENENJIT

> 28 GUN
300 (4)
225-300 (3-4)
100 (1-2)
75-100 (4)
60 (4)
10-20 (1-2)
300 000 U (4-6)
120 (3)
150 (3)

20-30 (3)



BAKTERIYEL MENENJIT
Etkenler

3 AY-5 YAS

0 = 3 AY Streptococcus pneumoniae
Neisseria meningitides

B grubu streptokoklar Haemophilus influenzae b

Listeria monocytogenes
Escherichia coli
Klebsiella pneumoniae
Enteroccus spp.

Streptococcus pneumoniae
Neisseria meningitidis
Haemophilus influenzae b

> 5 YAS

Streptococcus pneumoniae
Neisseria meningitidis

DIGERLERI

Staphylococcus aureus
Salmonella spp.
Brucella spp.

M. tuberculosis



BAKTERIYEL MENENJIT
0-3 Ayda Antibiyotik Tedavisi

Ampisilin + Aminoglikozid

n Ampisilin + Sefotaksim/Seftriakson

TABLE 4.1. Empiric antibiotic in-hospital treatment for community-acquired bacterial meningitis [3]

Standard treatment

Reduced Streptococcus pneumoniae S. pneumoniae
Patient group antimicrobial sensitivity to penicillin susceptible to penicillin Intravenous dose™

Neonates <| month old Amoxicillin/ampicillin/penicillin plus Age <| week: cefotaxime 50 mg/kg q8h; ampicillin/amoxicillin
cefotaxime, or amoxicillin/ampicillin 50 mg/kg q8h; gentamicin 2.5 mg/kg ql2h
plus an aminoglycoside Age |—-4 weeks: ampicillin 50 mg/kg géh; cefotaxime
50mg/kg q6—8h; gentamicin 2.5 mg/kg q8h; tobramycin
2.5 mg/kg q8h; amikacin 10 mg/kg q8h
Age | month to |8 years Cefotaxime or ceftriaxone plus Cefotaxime or ceftriaxone Vancomycin [0—15 mg/kg qéh to achieve serum trough
vancomycin or rifampicin concentrations of 15-20 pg/mL; rifampicin 10 mg/kg ql2h
up to 600 mg/day; cefotaxime 75 mglkg q6—8h; ceftriaxone
50 mg/kg ql2h (maximum 2 g ql2h)




Table 7 Empirical treatment recommendations for suspected bacterial meningitis

nitial treatment recommendations®

CMG 3rd-generation
cephalosporin
(ceftriaxone™ or
cefotaxime)

EFNS P, A

Eurcpe

ESCMID P A

Europ

DS A

Denmark

5'_} F LY

France

DGN: BM A

Germany

HPSC P=2m,A

reland

NVN PA

MNetherlands

MHSSE? P

Spain

NICE UK P>3m

UKJSS UK A

N - -

SIGN P>3m

Scotland

DSA USA/ P A

Globa

AEPED P

Spain

MSF Global P >3m, A

NNF NS

Norway

3rd generation-cephalosporin
(ceftriaxone” or cefotaxime) plus a
penicillin (amoxicillin, ampicillin or

nar illiny

N, A = 50 years, or if risk factor for L.

monacytogenes

A if risk of L. monogytogenes

P, A if suspected L. monocytogenes®

T=

N, P < 2 months

N, A

N, P < 3months

A > 60years

N, P £ 3months

N, P < 3months

N, P = 3 months

NS

Aminoglycoside
(gentamicin) plus a
penidillin {amoxici

3

ampicillin)

inor

Add:
glycopeptide
{(vancomycin)

Add: corticosteroids
(before or with first
dose of antibiotics)

N, P <2 months

N, P =3 months

Older
children and
adults®*

%
'

f S.
pneumoniae
A

e N

f trave
outside of
the UK
Pending
travel history

e

res

Yes upto 4h post
antibiotics

v

res

/

Yes
Yes

Yes up to 24 h post
antibiotics

v

res

/

Yes

Yes upto12h
post-antibiotics

Yes up to 12 h post
antibiotics

Yes up to 24 h post
antibiotics

P", infants if Hib, A

res

Wi

Yas '

res




BAKTERIYEL MENENJIT
Etkenler

3 AY-5 YAS

0 = 3 AY Streptococcus pneumoniae
Neisseria meningitides

B grubu streptokoklar Haemophilus influenzae b

Listeria monocytogenes
Escherichia coli
Klebsiella pneumoniae
Enteroccus spp.

Streptococcus pneumoniae
Neisseria meningitidis
Haemophilus influenzae b

> 5 YAS

DIGERLERI

Staphylococcus aureus
Salmonella spp.
Brucella spp.

Streptococcus pneumoniae M. tuberculosis

Neisseria meningitidis



BAKTERIYEL MENENJIT
Antibiyotik Tedavisi
Penisilin

H. influenzae ampisilin direnci

Penisilin/ampisilin + Kloramfenikol

Pnomokoklarda penisilin direnci
H. influenzae kloramfenikol direnci

Sefotaksim/seftriakson

Pnomokoklarda sefalosporin direnci

Sefotaksim/seftriakson+Vankomisin £ RIF




BAKTERIYEL MENENJIT
Antibiyotik Duyarhligi: S. pneumoniae

Tum dunyada pnomokoklarda penisilin ve sefalosporin direnci
giderek artiyor

MIC degerlerine gore diren¢c durumu

Duyarlh Direncli

Penisilin <0.06 ng/mL =0.12 ng/mL
Sefalosporin <0.5 ng/mL =2.0 ng/mL




BAKTERIYEL MENENJIT
Antibiyotik Duyarhligi: S. pneumoniae

Invaziv S. pneumoniae izolatlarinda antibiyotik direnci

Toplam 93 S. pneumoniae izolati incelenmis

Orta Direng Yilksek Diren¢ Toplam
Penisilin %31 %8 %39

Sefotaksim %10 %4 %14

TURKIYE

Yalcin I, Gurler N, Alhan E, et al.
Serotype distribution and antibiotic susceptibility of invasive

Streptococcus pneumoniae disease isolates from children
in Turkey, 2001-2004

Eur J Pediatr 2006; 165: 654-657



BAKTERIYEL MENENJIT
Antibiyotik Duyarhligi: S. pneumoniae

Antimicrobial Original Research Paper _ _ Journal of Chemotherapy 2015 voL. 27 NO. 2
Invasive pneumococci before the introduction

of pneumococcal conjugate vaccine in Turkey:
antimicrobial susceptibility, serotype
distribution, and molecular identification of
macrolide resistance

Hatice Uludag Altun®2, Giilsen Hascelik?, Deniz Giir*, Ozgen Koseoglu Eser®

Table 1 MIC5,, MICg,, MIC range, and resistance percentage of invasive pneumococcal isolates (n=182).

Antibiotics MICsy (mg/l) MICgy (mg/l) MIC range (mg/l) Intermediate resistance (%) Resistance (%)

Penicillin (PEN) (CSF), n=32 =0.06 1 =0.06-2 16 (50)
PEN (non-CSF) n=150 =0.06 0.5 =0.06-2

Erythromycin (ERY) =0.25 1 =0.25-8+ ke 22 (12.1)
Clindamycin (CD) =0.25 <0.25 =0.25-8+ 14 (7.7)
Ceftriaxone (CRO) =0.25 0.5 =0.25-1

Levofloxacin (LEV) 1 1 =0.25-84 2(1.1)
Vancomycin (VAN) =0.25 =0.25

MIC: minimal inhibitory concentration.




BAKTERIYEL MENENJIT
Antibiyotik Duyarhligi: S. pneumoniae

Nasopharyngeal carriage of Streptococcus pneumoniae
in healthy Turkish children after the addition of PCV7
to the national vaccine schedule

Halil Ozdemir - Ergin Ciftci - Riza Durmaz - Haluk Giiriz + Ahmet Derya Aysev

Adem Karbuz - Refik Gikdemir « Biilent Acar « Selin Nar Otgiin - Mustafa Ertek -
Serdal Kenan Kése - Erdal Ince

Eur J Pediatr (2014) 173:313-320

Antibiotics Administration route S (%)

HLR (%)

Penicillin Oral

Parenteral

Parenteral for meningitis
Ceftriaxone Parenteral

Parenteral for meningitis

224
1.2
73
3.3

17.8




BAKTERIYEL MENENJIT
Antibiyotik Duyarhligi: S. pneumoniae

Central Asian and European
Surveillance of Antimicrobial Resistance




m <% Fig. 2.9 Percentage of invasive penicillin non-wild type S. pneumoniae isolates in the WHO European
02" Region (EARS-Net and CAESAR), by country or area, 2019
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Level B data: the data provide an indication of the resistance patterns present in clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvements are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. See section 5.2 for more information about levels of evidence, which are only provided for CAESAR countries and areas.

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands,
Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and the United Kingdom.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, North Macedonia, the Republic of Moldova, the Russian Federation, Serbia,
Switzerland, Tajikistan, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosovo'. Data for Serbia and Kosovo' were combined for this map.

1 All references to Kosovo in this document should be understood to be in the context of the United Nations Security Council resolution 1244 (1999).

Data sources: 2019 data from the Central Asian and European Surveillance of Antimicrobial Resistance (CAESAR, ©WHO 2020) and 2019 data from the European Antimicrobial Resistance Surveillance Network
(EARS-Net, ©ECDC 2020). Data for Slovenia were obtained from the Slovenian National Institute of Public Health.

Map production: Public Health Information and Geographic Information Systems (GIS), World Health Organization.

©WHO 2020. All rights reserved.



Table 6.74 Resistance levels for S. pneumoniae among blood and CSF isolates in Turkey in 2019

S. pneumoniae

Antibiotic (group)
Fenicillin®
Cefotaxime/ceftriaxone
Levofloxacin/ moxifloxacin

Erythromycin/clarithromycin/azithromycin
Multidrug resistance®

MNA = not applicable.

** |Less than 70% of isolates were tested for this antibiotic (group), and the percentage resistance should be interpreted with caution.

2 The percentage IR to penicillin is based on penicillin or, if not available, on oxacillin. For meningitis, the percentage IR should be interpreted as the
percentage R. For non-meningitis indications, the percentage IR should be interpreted as the percentage of penicillin non-wild type. For this report,
the term penicillin non-wild type refers to 5. pneumaoniae isolates reported by the local laboratories as | or B to penicillin, assuming MICs to penicillin
above those of the wild-type, i.e.= 0.06 mg/L. The analysis is based on the qualitative susceptibility categories 5, 1 and R as guantitative susceptibility
information was missing for a large proportion of the data. For laboratories using EUCAST, this approach correctly defines all penicillin non-wild ty pe
(i.e_I/R) 5. pneumaniae isolates. However, for laboratories using the CLSI methodology, isolates within the S category for benzylpenicillin might be
non-wild type since the penicillin susceptibility breakpoint for non-meningitis cases is set as < 2 mg/L. Due to this limitation, the actual percentage
of penicillin non-wild type 5. pneumaomniae might be higher than reported in this table.

Multidrug resistance is defined as combined penicillin non-wild type and resistance (R) to macrolides (erythromycin, clarithromycin and/or

azithromycin). Isolates with missing data on one or more of the groups are excluded from the analysis of multidrug resistance.




BAKTERIYEL MENENJIT

Antibiyotik Tedavisi

Microorganism

Standard treatment

Alternatives Duration

Streptococcus pneumoniae
Penicillin susceptible (MIC <0.1 yg/mL)
Penicillin resistant (MIC >0.1 pg/mL),
third-generation cephalosporin susceptible
(MIC <2 pg/mL)
Cephalosporin resistant (MIC =2 pg/mL)

Neisseria meningitidis
Penicillin susceptible (MIC <0.1 yg/mL)
Penicillin resistant (MIC =0.] pg/mL)
Listeria monocytogenes
Haemophilus influenzae
B-Lactamase negative
B-Lactamase positive

B-Lactamase negative ampicillin resistant

Staphylococcus aureus
Methicillin sensitive

Methicillin resistant

Vancomycin resistant (MIC >2.0 pg/mL)

Penicillin or amoxicillin/ampicillin
Ceftriaxone or cefotaxime

Vancomycin plus rifampicin, or
vancomycin plus ceftriaxone or
cefotaxime, or rifampicin plus
ceftriaxone or cefotaxime®

Penicillin or amoxicillin/ampicillin

Ceftriaxone or cefotaxime

Amaoxicillin or ampicillin, penicillin G

Amoxicillin or ampicillin
Ceftriaxone or cefotaxim
Ceftriaxone or cefotaxime
plus meropenem
Flucloxacillin, nafcillin, oxacillin

Vancomycin'

Linezolid'

ment should include vancomycin or rifampicin. However, some
experts advise the use of ceftriaxone or cefotaxime as empiric
treatment instead of vancomycin or rifampicin when true resis-
tance to third-generation cephalosporin (minimum inhibitory

concentration (MIC) >2 mg/L) is not to be expected. When risk

Ceftriaxone, cefotaxime, 7 days
chloramphenicol
Cefipime, meropenem, 7 days

ciprofloxacin or chloramphenicol
trimethoprim-sulfamethoxazole,
moxifloxacin,” meropenem, linezolid

At least 2| days

Ceftriaxone, cefotaxime or chloramphenicol 7—10 days
Cefepime, ciprofloxacin, chloramphenicol 7—10 days
Ciprofloxacin 7—10 days

Vancomycin, linezolid, rifampicin,” At least 14 days
fosfomycin,” daptomycint'

Trimethoprim/sulfamethoxazole, linezolid,
rifampicin,® fosfomycin,® daptomycin

Rifampicin,® fosfomycin,® daptomycin®

At least 14 days

At least 14 days




BAKTERIYEL MENENJIT
Vankomisin veya Rifampisin Tedavisi

There is uncertainty regarding the benefit of adding vanco-
mycin or rifampicin to a third-generation cephalosporin in
pneumococcal meningitis patients in the setting of decreased
susceptibility rates of pneumococci. We systematically evalu-
ated the literature for studies of the efficacy of vancomycin and
rifampicin in infections caused by pneumococci resistant to
third-generation cephalosporins, but only animal studies were
identified [86—88]. These showed that ceftriaxone combined
with either vancomycin or rifampicin resulted in a higher rate of
CSF sterilization after 24 hours compared to monotherapy with
ceftriaxone. Another animal study showed the superiority of
ceftriaxone combined with either rifampicin or rifampicin and
vancomycin compared to ceftriaxone combined with vanco-

mycin. Although there is no clinical evidence for adding van-

comycin or rifampicin in the setting of lower pneumococcal

susceptibility rates, the committee advises addition of vanco-
mycin or rifampicin to third-generation cephalosporins based
on in vitro susceptibility patterns [89]. The advised duration of
treatment is 10—14 days [3,40,90].




BAKTERIYEL MENENJIT
Vankomisin veya Rifampisin Tedavisi

Neler kazandirir?
a. Sefalosporin direncli pnomokok menenjitinde tedavinin etkinligi artar

Neler kaybettirir?
a. Gereksiz ilag verilmesi
b. Ekonomik yuk

c. Direng sorunu

Erken vankomisin verilenlerde isitme kaybi daha sik!

Vankomisin sefalosporinden en az 2 saat sonra verilmeli

Buckingham SC, et al.

Early vancomycin therapy and adverse outcome
in children with pneumococcal meningitis
Pediatrics 2006; 117: 1688-1694



BAKTERIYEL MENENJIT
= 3 Aylhik Cocuklarda Antibiyotik Tedavisi

Bakteriyel Menenjit Suphesi

Lomber Ponksiyon

Seftriakson/Sefotaksim + Deksametazon

£ : ' 0‘ m*?i-‘"
2 3 '..' f ™ u— ‘

Gram (+) diplokok Etken yok Gram ( ) kokobasil Gram (-) d|plokok

Sefalosporin + Vankomisin Sefalosporin + Vankomisin Sefalosporin Sefalosporin
Deksametazon Deksametazon Deksametazon

’f""




BAKTERIYEL MENENJIT
= 3 Avlik Cocuklarda Antibivotik Tedavisi

Bakteriyel Menenjit Suphesi

Lomber Ponksiyon

Seftriakson/Sefotaksim + Deksametazon

GRAM BOYAMA

KULTUR

S. pneumoniae Etken yok H. influenzae N. meningitidis
Penisilin duyarh
Penisilin/sefalosporin Sefalosporin+ Vankomisin Sefalosporin
Deksametazon
Vankomisin kesilir Deksametazon Deksametazon
Penisilin direngli, SS MIC'i
SS duyarh: Sefalosporin
SS direncli: SS + Vankomisin
Ozel durumlarda Rifampin

Penisilin
Ampisilin
Sefalosporin

Vankomisin kesilir Vankomisin kesilir




BAKTERIYEL MENENJIT
Etkene Ozgu Tedavi: S. pneumoniae

Sefalosporin direncli pnomokok menenjitinde rifampin kullanimi
A. 24-48 saatte klinik kotulesme
B. 24-48 saat sonra BOS’da bakteri goriulmesi veya kulturde ureme

C. Sefalosporin MIC = 2 ung/mL

Seftriakson/sefotaksim + Vankomisin + Rifampin

Deksametazon kullanihhyorsa Vankomisin yerine Rifampin kullanilabilir

Vankomisin tek basina kullanilmamahdir
Rifampin tek basina kullanilmamahdir
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Role of Rifampin in Reducing Inflammation and Neuronal Damage in Childhood Bacterial
Meningitis: A Pilot Randomized Controlled Trial.

Uppal L1 Singhi S, Singhi P, Agaarwal B.

[ Author information

Abstract

BACKGROUND: Treatment of acute bacterial meningitis in children with bactericidal antibiotics causes cell wall lysis and a surge in
inflammatory cascade, which in turn contributes to neuronal damage and morbidity. Pretreament with a non-bacteriolytic antibiotic,
such as rifampin, has been shown to attenuate the inflammatory response in experimental models of bacterial meningitis. In a pilot
study in children with bacterial meningitis we have studied markers of inflammatory response and neuronal damage in two groups of
children with bacterial meningitis, one group received rifampin pretreatment with ceftriaxone, other group received ceftriaxone alone.

PATIENTS AND METHODS: Forty children with bacterial meningitis who were 3 months to 12 years of age were randomly assigned to
receive either a single dose rifampin (20 mg/kg) thirty minutes before ceftriaxone or ceftriaxone alone was given. The primary outcome
variables were cerebrospinal fluid (CSF)concentrations of tumor necrosis factor alpha (TNFa), S100B and neuron-specific enolase
(NSE) on day 1 and day 5, secondary outcome variables were the values of TNFa and interleukin & (IL6) in serum on day 1 and day
5. and hearing and neurologic sequelae at 3 months after recovery from the illness.

RESULTS: Children in rifampin pretreatment group had significantly lower CSF TNFa concentrations [Median({IQR):15.5 (7.2-22.0)
pg/ml versus 53.0 (9.0- 87.5) pg/ml - p= 0.019] and S100B [Median (IQR) - 145.0 (54.7 - 450.0) pa/ml versus 447.5 (221.0- 804.6)
pg/ml; p= 0.033] on day 1, and S100B [Median(IQR) - 109.7 (64.0-287.0) pa/ml versus 322 (106.7-578.0) pa/ml : p =0.048] and NSE
[Median(IQR) : 8.6 (5-14.75) ng/ml versus 18.2 (7.0-28.75) ng/ml ; p= 0.035] on day 5 when compared with ceftriaxone alone group.
The rifampin treated group also had reduced morbidity and neurologic sequelae: however, these were not statistically significant.

CONCLUSIONS: Pretreatment with single dose rifampin 30 minutes before ceftriaxone administration reduced the CSF concentrations
of markers of inflammation and neuronal damage in children with bacterial meningitis.



BAKTERIYEL MENENJIT

m U=

Tedavi Etkinliginin Izlemi

LOMBER PONKSIYON KONTROLU
. 24-48 saat icinde klinik durumda kotulesme varsa

. Deksametazon kullanihyor ise
. Penisilin/Sefalosporin direncli pnomokok menenjiti varsa

. Altta yatan bir risk faktoru varsa

Patojenin eradike olup olmadigini denetlemek icin LP distiiniilmeli



BAKTERIYEL MENENJIT
Antibiyotik Tedavi Suresi

N. meningitidis : 7 gun

H. influenzae tipb :7-10 gun

S. pneumoniae : 10-14 gun

S. agalactiae (GBS) :14-21 gun

Gram (-) basil : En az 21 gun veya ilk negatif kiiltiir sonrasi 2 hafta (rangisi uzunsa)
L. monocytogenes :En az 21 gun

S. aureus (MRSA dahil) : En az 14 gun




BAKTERIYEL MENENJIT

Alternatif Tedavi Yaklasimlari

Microorganism

Standard treatment

Alternatives

Duration

Streptococcus pneumoniae
Penicillin susceptible (MIC <0.1 pg/mL)
Penicillin resistant (MIC >0.1 pg/mL),
third-generation cephalosporin susceptible
(MIC <2 pg/mlL)
Cephalosporin resistant (MIC =2 pg/mL)

Neisseria meningitidis
Penicillin susceptible (MIC <0.1 pg/mL)
Penicillin resistant (MIC =0.1 pg/mL)
Listeria monocytogenes
Haemophilus influenzae
B-Lactamase negative
B-Lactamase positive

B-Lactamase negative ampicillin resistant

Staphylococcus aureus
Methicillin sensitive

Methicillin resistant

Vancomycin resistant (MIC >2.0 pg/mL)

Penicillin or amoxicillin/ampicillin
Ceftriaxone or cefotaxime

Vancomycin plus rifampicin, or
vancomycin plus ceftriaxone or
cefotaxime, or rifampicin plus
ceftriaxone or cefotaxime®

Penicillin or amoxicillin/ampicillin

Ceftriaxone or cefotaxime

Amoxicillin or ampicillin, penicillin G°

Amoxicillin or ampicillin
Ceftriaxone or cefotaxim
Ceftriaxone or cefotaxime
plus meropenem
Flucloxacillin, nafcillin, oxacillin

Vancomycin'

Linezolid'

Ceftriaxone, cefotaxime, chloramphenicol
Cefepime, meropenem, moxifloxacin®

. . . by .
Vancomycin plus moxifloxacin,” linezolid

Ceftriaxone, cefotaxime,
chloramphenicol

Cefipime, meropenem,
ciprofloxacin or chloramphenicol

trimethoprim-sulfamethoxazole,
moxifloxacin,” meropenem, linezolid

Ceftriaxone, cefotaxime or chloramphenicol
Cefepime, ciprofloxacin, chloramphenicol
Ciprofloxacin

Vancomycin, linezolid, rifampicin,”
fosfomycin,” daptomycint'

Trimethoprim/sulfamethoxazole, linezolid,
rifampicin,® fosfomycin,® daptomycin

Rifampicin,® fosfomycin,® daptomycin®

10— 14 days
10— 14 days

10—14 days

7 days
7 days

At least 2| days

7—10 days
7—10 days
7—10 days

At least 14 days
At least 14 days

At least 14 days




BAKTERIYEL MENENJIT
Tedavinin Sonlandiriimasi

Komplike olmayan H. influenzae tip b, N. meningitidis ve S. pneumoniae
menenjitlerinde tedavi sonunda lomber ponksiyon kontroli yapmak gerekli

degildir.

Tedavi sonunda lomber ponksiyon tekrarlanmasi gerekenler:
Yenidogan bebekler

Gram negatif basil menenjitleri

48-72 saat sonunda uygulanan tedaviye yanit vermemis hastalar
Tedavinin sonlandirilma kriterleri:

BOS glukozunun normale donmesi

Polimorfoniikleer Iokositlerin goriillmemesi

BOS kiiltiuriinde iireme olmamasi




BAKTERIYEL MENENJIT
Tedavi

Antibiyotik tedavisi Destek tedavisi
ve izlem

Deksametazon
tedavisi




BAKTERIYEL MENENJIT
Deksametazon Tedavisi

Faydalan

. Isitme kaybini azaltmak
. Norolojik sekeli azaltmak
Mortaliteyi azaltmak

Zararlari

. BOS antibiyotik gecisini azaltabilir
. Klinik izlemi guclestirir, yalanci iyilik hali yaratir

Antibiyotik tedavisinden once veya es zamanh verilir
Antibiyotik tedavisi sonrasi ilk 4 saat icinde baslanabilir.

DOZ
0.15 mg/kg/doz, gunde 4 doz, 2 veya 4 glin




Table 7 Empirical treatment recommendations for suspected bacterial meningitis

nitial treatment recommendations®

CMG 3rd-generation 3rd generation-cephalosporin Aminoglycoside Add: Add: corticosteroids
cephalosporin (ceftriaxone” or cefotaxime) plus a (gentamicin) plus a glycopeptide (before or with first
(ceftriaxone” or penicillin (amoxicillin, ampicillin or penicillin (amoxicillin or (vancomycin) dose of antibiotics)
cefotaxime) penicillin) ampicillin)
EFNS P, A E Older
Europe children and
adults**
ESCMID P A N, A > 50 years, or if risk factor for L. N L Yes' up to 4h post
Europ monacytogenes antibiotics
DS A A if risk of L. monogytogenes
Denmark
SPILF P A P, A if suspected L. monocytogenes® f S.
France pneumoniae
DGN: BM A A AFF
Germany
HPSC P>2m, A N, P < 2 months N, P <2 months **,"" Yes up to 24 h post
reland antibiotics
NVN P, A N, A
Netherlands
w o it ~
MHS5E P
Spain
NICE UK P>3m N, P < 3 months f trave Yes  upto 12h
outside of post-antibiotics
the UK
UKJSS UK A A =60 years Pending Yes up to 12 h post
travel history | antibictics
- # -~ -~ V7 =1
SIGN P>3m N, P < 3 months Yes up to 24 h post
Scotland antibiotics
DSA USA/ P A N, A > 50years N P, A
Globa
AEPED p N, P <3 months e
Spain
MSF Global P >3m, A N, P < 3 months N, P =3 months

NNF NS NS
Norway




BAKTERIYEL MENENJIT
Tedavi

Antibiyotik tedavisi Destek tedavisi
ve izlem

Deksametazon
tedavisi




BAKTERIYEL MENENJIT
Hastanin Izlenmesi

Kan basinci
Nabiz sayisi
Solunum sayisi

Viicut sicakhgi

Bas cevresi olcumu
Norolojik muayene




BAKTERIYEL MENENJIT
Sivi Tedavisi

Baslangicta agizdan beslenmemelidir

Dolasim yetmezliginin diizeltilmesi
Sivi kaybi olan hastalarda sivi aciginin diizeltilmesi

Ilk giin 800-1000 mL/m2/giin

Ardindan 1500-1700 mL/m2/glin
(Uygunsuz ADH salinimi bulgusu olmayan hastalarda)

Pediatr Clin N Am 2005; 52: 795-810
Cochrane Database Syst Rev 2005; 3: CD004786



BAKTERIYEL MENENJIT
Kafa Ici Basing Artisi Tedavisi

Sivi kisitlamasi

Bas 30 derecelik agi yapacak sekilde kaldirilmasi
Mannitol (0.1-1 mg/kg)

Furosemid (1 mg/kg)

Mekanik ventilasyon ile solunumsal alkaloz olusturulmasi

Pediatr Clin N Am 2005; 52: 795-810



BAKTERIYEL MENENJIT
Yaygin Damar Ici Pihtilasmasi Tedavisi

Taze donmus plazma
Taze tam kan
Trombosit

Tromboz bulgusu varsa heparin



BAKTERIYEL MENENJIT
Konvulzyon Tedavisi

Diazepam (0.1-0.2 mg/kg/doz)
Fenitoin (15-20 mg/kg yukleme, 5 mg/kg/gun idame)

Fenobarbital
Midazolam

Pediatr Clin N Am 2005; 52: 795-810



BAKTERIYEL MENENJIT
Kafa Ici Komplikasyonlarin Tedavisi

Subdural effuzyon
Epidural apse

Beyin apsesi

Hidrosefali
Venoz sinus trombozu

Serebral veya serebellar herniasyon



BAKTERIYEL MENENJIT
Tedavinin Sonlandirilmasi

Komplike olmayan H. influenzae tip b, N. meningitidis ve S. pneumoniae
menenjitlerinde tedavi sonunda lomber ponksiyon kontroli yapmak gerekli

degildir.

Tedavi sonunda lomber ponksiyon tekrarlanmasi gerekenler:
Yenidogan bebekler

Gram negatif basil menenjitleri

48-72 saat sonunda uygulanan tedaviye yanit vermemis hastalar
Tedavinin sonlandirilma kriterleri:

BOS glukozunun normale donmesi

Polimorfoniikleer Iokositlerin goriillmemesi

BOS kiiltiuriinde iireme olmamasi

Pediatr Clin N Am 2005; 52: 795-810



BAKTERIYEL MENENJIT
Sekeller ve Izlem

Isitme kaybi
S. pneumoniae
H. influenzae
N. meningitidis
Mental retardasyon

Epilepsi

Gorme kaybi

Davranis problemleri
Motor islev bozukluklari
Hidrosefali




BAKTERIYEL MENENJIT
Temas Edenlerin Korunmasi H. influenzae tip b

Ailede 48 aydan kiiciik cocuk yoksa profilaksi gerekli degildir.

Ailede 48 aydan kiiciik ve yasina gore H. influenzae tip b asi semasini
tamamlamamis ¢ocuk varsa, butun aile uyeleri

Hastaya tani konulmasindan onceki 5-7 gun iginde hasta ile giinde en az 4
saat zaman geciren kisiler

Son iki ayda =2 invaziv H. influenzae tip b hastaligi goriilen kres/anaokulu
temashlan

Ampisilin veya kloramfenikol ile tedavi edilmis ise hasta da hastaneden
citkmadan once kemoprofilaksi almahlidir.

Rifampin 20 mg/kg/giin (en fazla 600 mg), glinde bir kez, 4 giin

Pediatr Clin N Am 2005; 52: 795-810



BAKTERIYEL MENENJIT
Temas Edenlerin Korunmasi N. meningitidis

Hasta ile yakin temasi olan tum kisilere yasindan ve asilama durumundan
bagimsiz olarak kemoprofilaksi onerilmektedir.

Ayni evde yasayanlar

Ayni kres/anaokuluna gidenler (son 7 guin iginde)

Hastanin solunum salgilar ile dogrudan temas eden (agizdan agiza
solunum, solunum salgilarini aspire etme, entubasyon yapma gibi)
saghk calisanlan

Penisilin ile tedavi edilen menenjitli hasta da hastaneden ¢cikmadan once
profilaksi almahdir.

Rifampin 10 mg/kg/doz, her 12 saatte bir, 2 giin
Seftriakson 125 (= 15 yas) 250 mg (> 15 yas) IM tek doz
Siprofloksasin 500 mg (> 18 yas) tek doz

Pediatr Clin N Am 2005; 52: 795-810






