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SSS Enfeksiyonlari

Menenjit

Ensefalit
Menengoensefalit
Beyin absesi
Subdural ampiyem
Epidural abse

Etkene gore:

Bakteriyel
Viral
Fungal

Diger: Riketsia, spiroket,
protozoa...

Sureye gore:

Akut
Subakut
Kronik



e Bakteriyel menenjit erken tani ve tedavi
gerektiren tibbi bir acill!!

 Tum tedavi olanaklarina ragmen halen 6nemli
bir mortalite ve morbidite nedeni

— Mortalite: %5-40
— Morbidite: %19-30

* Yas
* Cografi lokalizasyon
* Etken organizma



Insidans:

* Az gelismis Ulkelerde daha sik
— Malavi 20 /100000 (2012)
— UK 1,4 /100000 (2004-2011)

* En yuksek insidans 1 yas alti ve 45-64 yas arasi

* |lac direnci 8nemli bir sorun (acil tedaviye
direnc)

* Erken ampirik tedavi!!!l

Kim KS. Acute bacterial meningitis in infants and children. Lancet Infect Dis 2010;10(1):32-42
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Age Immunization status Likely pathogens
< 1 month Mot applicable Group B Streptococcus, Escherichia coll,
Listeria monocytogenes (neonatal pathogens)
1 - 3 months Mot applicable or one dose of primary immunization Meonatal pathogens plus Strepfococcus pneumoniae,
Neisseria meningitidis, Haemophilus influenzae type b
3 - 6 months MNone 5. pneumoniae, N. meningitids, H. influenzae type b

More than two doses of primary immunization
(with H. influenzae type b-outer membrane

protein vaccine)
= 7 months - 5 years None
Primary immunization completed

5. pneumoniae N. meningitidis

5. pneumoniae, N. meningitids, H. influenzae type b
5. pneumonia (non-pneumococcal conjugate
vaccine serotypes), N. meningitidis

> b - 50 years Primary immunization completed 5. pneumoniae, N. meningitidis
= 50 years Primary immunization completed 5. pneumoniae, N. meningitids, Listeria monocytogenes
* N.meningitis.......... serotipler birlikte salginlara yol acar

 S.pneumonia........cok gencg ve ¢ok yasllarda sik

* H.influenza........... en sik tip B. 2006 sonrasi sikhgi azaldi

* S.aureus............... farkli patogenez

— Kafa travmasi/Cerrahi girisim

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin

Pharmacother. 2015 Feb;16(2):187-203.



Bakteriyel menenijit klinik:

* Ates/ bas agrisi / degisen mental durum
* Farkli yas gruplarinda degisken

— Infantlarda: ates, koti emme, huzursuzluk, kusma

— Cocuklarda: kusma, fotofobi, bas agrisi, meningeal
irritasyon bulgulari

— Yetiskinler: cok az kismi klasik triad

Kim KS. Acute bacterial meningitis in infants and children. Lancet Infect Dis 2010;10(1):32-42



* |spanya’ da

* 15-64 yas ve 64 yas Uzeri 635 hasta

* 64 yas Uzeri hastalarda
— Ense sertligi
— Cilt dokuntasu
— Mental degisiklik

Domingo P, Pomar V, de Benito N, et al. The spectrum of acute bacterial meningitis in elderly patients.
BMC Infect Dis 2013;13(1):108



o «

2009-2012

Ates yuksekligi %87,5 bakteriyel-aseptik ayriminda
Bas agrist %80,5 yetersiz

Ense sertligi %69,8

Degisen mental durum %27,7-44,9
Cilt dokuntiusi %1,8-4,4 bakteriyel-aseptik ayriminda daha

basaril
Kerning belirtisi %31,3-40,9
Lokalize nérolojik bulgular %1,8-5,5
Kusma, huzursuzluk, zayif emme Her ikisinde de gorulur

Fouad R, Khairy M, Fathalah W, et al. Role of clinical presentations and routine CSF analysis in the rapid diagnosis of
acute bacterial meningitis in cases of negative gram stained smears. J Trop Med 2014;2014:213762



Tani:

* Fizik muayene
e BOS kulturi (GO/d Standart) « Organizma igin
 BT?

Yeni baslangicli nobet
KiBAS bulgulari

Sok

Immiinsupresyon

SSS hastalik oykusi

Yer kaplayan lezyon bulgusu

_/

* AB duyarhhigi igin

— MUTLAKA GORUNTULEME

*Kim KS. Acute bacterial meningitis in infants and children. Lancet Infect Dis 2010;10(1):32-42
*Shin SH, Kim KS. Treatment of bacterial meningitis: an update. Expert Opin Pharmacother 2012;13(15):2189-206
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* Yeni Belirtecler:

Biomarker Sensitivity (%) spedficity (%)
THF 50 - 100 81 - 100
IL- 15 60 - 97 92 - 100
IL-6 B0 - 96 51 - 98
IL.-8 81 - 100 76 - 92
IL-12 96 75
Procactonin 88 - 100 B4 - 96
Lactate 88 - 96 98 - 100
Lipocalin 2 81 93
Neutrophil gelatinase-assocated lipocalin 74 100
S100E a1 82
Heparin-binding protein 100 99
Soluble triggening receptor expression on myekoid cels 73 7

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin

Pharmacother. 2015 Feb;16(2):187-203.



e 2010-2015 yillari arasi SSS enfeksiyonlarinda
tedavi literaturleri

— Neden olan etkenin tespiti

— Uygun ampirik tedavi

— Asinin etkisi

— |lac direnci olan etkenlerin tespiti
— Adjuvan tedavinin yararlari

— Noronal hasarin tespiti

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.



e Tedavide ana etken:

Bakterisidal ajanin
— Kan beyin bariyerine penetrasyonu
— BOS’ ta etkin seviyede bulunmasi

* Antibiyotik direnci giderek artmasina karsin
yeni ila¢ gelisimi sinirli
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* Amac: yakin temas olanlarda meningokokal ve
Hib menenijit riskini azaltmak

Organism Risk factors

Streptococcus pneumaoniae Cerebrospinal fluid leak

* P.menenijit risk faktorleri: T e

Cochlear implant
HIV infection

- Ya§ Immunodeficiency
Mephrotic syndrome

— Diisiik sosyoekonomik durum i, simusts
) Fracture of cribrir".c-.rm F:-Ia'_e
_ Slga ra IQImI/maI’UZIyet MNeisseria meningitids igg?ep::\leamen: deficienclies

Freshmen living in dormitories
— A Dutbreaks
Yakln donemde haStaIIk Haemophilus influenzae type b Asplenia
A d | Sickle cell disease
—_ HIV infection
ynl 0 ayl pay a§ma Otitis, sinusitis
. Listeria monocytogensas Immunodeficiency or suppression
— Endemik alanlara seyahat HIV infection
Meonates
. = 50 years of age
- ASp|enI Diabetes mellitus
Pregnancy
Liver disease
Malignancy

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.



' Kemoproflaksi:

* Yakin Temas:
J Ev halki
dCinsel temas
(JSeyahat

d Bakicilar

A Saglikcilar

— Sekresyonla direkt temas

— Meningokok tanisi alanlarla temas

* 14 giin icinde temas varsa PROFLAKSI yapilmali



=

h Kemoproflaksi:

Asllama:
— Asili olmayan ev halki
— Yakin temaslilar

Engellenebilecek bir meningokok subgrubuna ait menenjit
ise

Saglik¢cilara meningokok asisi 6nerilmiyor!!!
<5 yas ve asplenili cocuklara glinliik penisilin!!!

Shin SH, Kim KS. Treatment of bacterial meningitis: an update. Expert Opin Pharmacother 2012;13(15):2189-206
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moproflaksi:

Organism Regimen Dose Duration
H. influenzae type b Rifampin* 20 mg/kg once daily (max 600 mg) 4 qays
The dose for infants younger than 1 month is not established
N. meningitidis Rifampin* < 1 month, 5 mg/kg orally every 12 h 2 days
2 1 month, 10 mg/q (max 600 ma), orally every 12 h
Ceflriaxone < 15 years 125 mg iv. or im. Single dose
2 15 years 250 mg 1.v. or 1.m.
Ciprofloxacin 2 1 months, 20 mg/kg (max 500 mg) orally Single dose
Azithromycin 10 mg/kg (max 500 mg) Single dose

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.



Ampirik Tedavi:

e Hizli/Gecikmemeli

* Hastanin Oykusi |
3. Kusak Sefalosporinler

* Bilinen Hastaliklar . Seftriakson
: . : « Sefotaksim

* Risk Faktorlers Vankomisin

* BOS Boyamasi

* Toplumdaki AB Direnci Her zaman IV tedavi

*Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.
*Shin SH, Kim KS. Treatment of bacterial meningitis: an update. Expert Opin Pharmacother 2012;13(15):2189-206



Tedavi Zamanlamasi:

* 3 saaticinde AB baslanmamasi major-bagimsiz
risk faktoru

e Gecikmede ana etken---- sevkler

* Tanida gecikmelerde
— CT/ LP
— Net bulgular olmayisi

Auburtin M, Wolff M, Charpentier J, et al. Detrimental role of delayed antibiotic administration and penicillin
nonsusceptible strains in adult intensive care unit patients with pneumococcal meningitis: the PNEUMOREA
prospective multicenter study. Crit Care Med 2006;34(11):2758-65



Tedavi Suresi:

* S. Pneumonia 10-14 gun
* H.Influenza 7-10 glin
* N.menengitis 5-7 gun

* Diger Grup B Strep. 14-21 gln
* Gram (-) basiller 14-21 glin

*Kim KS. Acute bacterial meningitis in infants and children. Lancet Infect Dis 2010;10(1):32-42

**Prasad K, Karlupia N, Kumar A. Treatment of bacterial meningitis: an overview of Cochrane systematic reviews.
Respir Med 2009;103(7):945-50



Hastane Oncesi Tedavi:
e Suphelilll

v’ LP yapilmayacaksa erken tedavi
v’ Meningokok enf ve transfer 90 dk. Uzun olacaksa

*Kim KS. Acute bacterial meningitis in infants and children. Lancet Infect Dis 2010;10(1):32-42
**Shin SH, Kim KS. Treatment of bacterial meningitis: an update. Expert Opin Pharmacother 2012;13(15):2189-206
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Tedavi:

Age Antimicrobial treatment (dosage)

< 1 month Ampicillin (50 - 75 mg/kg every & - 8 h) plus gentamicin (2.5 mg/kg every 12 h)
(or cefotaxime, 50 mg/kg every 6 - 8 h, can be used in the setting of suspected Gram-negative
bacilli}

1 = 3 months Ampicillin (75 mg/kg every 6 h) plus cefotaxime (50 mg/kg every 6 = 8 h) or ceftriaxone (50 mg/

3 months - 5 years

& - 50 years

= 50 years of
immunocompromised

kg every 12 h)

(or vancomycin, 20 mg/kg every 6 h, can be added in the setting of suspected pneumococcal
meningitis, e.q., positive Gram stain)

Cefotaxime (50 - 75 mg/kg every 6 - 8 h, max. dose 12 g/day) or ceftriaxone (50 maglkg every
12 h, max. dose 4 g/day) plus vancomycin (20 mg/kg every 6 - B h, max. dose 2 g/day)

{or rifampin, 10 mg/kg every 12 h, max dose 600 mg/day, can be added in the setting of
administration of dexamethasone)

Cefotaxime (50 - 75 mg/kg every 6 - 8 h, max. dose 12 g/day) or ceftriaxone (50 maglkg every
12 h, max. dose 4 g/day, 2 g every 12 h, max dose 4 g/day for adults)

plus vancomycin (20 mgkg every 8 - 12 h, max. dose 2 gfday)

(or rifampin, 10 mg/kg every 12 h, max. dose 600 mg/day, can be added in the setting of
administration of dexamethasone)

Cefotaxime (50 mg/kg every 6 - 8 h, max. dose 12 gfday) or ceftriaxone (50 mgfkg every 12 h,
max. dose 4 giday, 2 g every 12 h, max dose 4 g/day for adults)

plus vancomycin (20 mgkg every 8, max. dose 2 g/day)

plus ampicillin {50 = 100 mg/kg every & h, max. dose 12 g/day)

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.
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* Yeni antibiyotikler:

* Antibiyotik direncli patojenlerin insidansi .
— Penisilin
* Eritromisin
* Trimetoprin
— Sefalosporin

» Vankomisin

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.



Sefepim:

* 4. jenerasyon
* Gram +/-

* Menenijitte kullanim izni yok ancak randomize
kontrolli calismalarda sefotaksime esdeger ve
guvenli!!!l

* Yiksek dozlarda status eplepticus!!!!

e seftobiprol ve seftarolin

Stucki A, Cottagnoud M, Acosta F, et al. Evaluation of ceftobiprole activity against a variety of gram-negative
pathogens, including Escherichia coli, Haemophilus influenzae (beta-lactamase positive and beta-lactamase
negative), and Klebsiella pneumoniae, in a rabbit meningitis model. Antimicrob Agents Chemother 2012;56(2):921-5



Meropenem:

e Klinik acidan 6nemli patojenlere karsi bakterisidal
etkili

* Genis spektrumlu
* Imipeneme gdre daha az ndbet riski
* Hastane kaynakli menenjitte vankomisinle beraber

* Toplum kaynakli menenjitte penisilin allerjisinde
baslangi¢ tedavisi

Nau R, Djukic M, Spreer A, et al. Bacterial meningitis: new therapeutic approaches. Exp Rev Anti Infect Ther
2013;11(10):1079-95.
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Daptomisin:

* Gram + etkinlik

* Vankomisine alternatif

* Daha az SSS penetrasyonu !!!

* Inflamatuvar reaksiyonu azaltmada
* Kortikal hasari dnlemede

* Noropsikolojik defektleri azaltmada

*Gerber P, Stucki A, Acosta F, et al. Daptomycin is more efficacious than vancomycin against a

methicillinsusceptible Staphylococcus aureus in experimental meningitis. J Antimicrob Chemother 2006;57(4):720-3
**Cottagnoud P, Pfister M, Acosta F, et al. Daptomycin is highly efficacious against penicillin-resistant and penicillin-
and quinolone-resistant pneumococci in experimental meningitis. AntimicrobAgents Chemother 2004;48(10):3928-33



Linezolid:

* Gram (+) ve atipik organizmalar

* Vankomisin direncli SSS enfeksiyonlarinin
tedavisinde BASARILI !!]

 MRSA enfekiyonlarinin tedavisinde
vankomisine gore BASARILI!!!
— optik néropati
— periferal néropat|
— kemik iligi supresyonu

Marshall SH, Donskey CJ, Hutton-Thomas R, et al. Gene Dosage and Linezolid Resistance in Enterococcus faecium
and Enterococcus faecalis. Antimicrob Agents Chemother 2002:46(10):3334-6



Telavancin:

 Gram + bakterilere karsi bakterisidal etkili bir
vankomisin tlrevi

* Direncli pndmokokal menenjitte bakterilerin
ortadan kaldirilmasinda

seftriakson+vankomisin kombinasyonuna gore
daha etkili

Stucki A, Gerber P, Acosta F, et al. Efficacy of Telavancin against Penicillin-Resistant Pneumococci and
Staphylococcus aureus in a Rabbit Meningitis Model and Determination of Kinetic Parameters. Antimicrob Agents
Chemother 2006;50(2):770-3



Moksifloksasin:

* Mukemmel SSS penetrasyonu
* Gram pozitif bakterilere karsi yuksek aktivite
* E.coli ve L.monocytogenes'e karsi iyi bir aktivite

* S.pneumonia menenjitte seftriakson +vankomisin
kombinasyonlarina es deger
— Hepatotoksisite
— Dermatolojik yan etkiler

Alffenaar JWC, van Altena R, Bokkerink HJ, et al. Pharmacokinetics of Moxifloxacin in Cerebrospinal Fluid and
Plasma in Patients with Tuberculous Meningitis. Clin Infect Dis 2009;49(7):1080-2



Tigesiklin:

e Glisisiklin sinifi semisentetik tetrasiklin turevi

 Cogu gram + ve - bakteriye karsi genis
spektrumlu etkisi var

* Ancak BOS gecisi yok
e Sinirli olgu raporlari var.

Tan YC, Gill AK, Kim KS. Treatment strategies for central nervous system infections: an update. Expert Opin
Pharmacother. 2015 Feb;16(2):187-203.
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Adjuvan Tedavi:

* Deksametazon:
—Sag kalim suresi?

* Gliserol tedavisi:
— Mortalite Uzerine etkisi yok
—Sagirligi azaltir

* Melatonin, Hipotermi, Vitamin B6:???

*Shin SH, Kim KS. Treatment of bacterial meningitis: an update. Expert Opin Pharmacother 2012;13(15):2189-206
*Ajdukiewicz KM, Cartwright KE, Scarborough M, et al. Glycerol adjuvant therapy in adults with bacterial meningitis
in a high HIV seroprevalence setting in Malawi: a double-blind, randomised controlled trial. Lancet Infect Dis
2011;11(4):293-300



* SSS enfeksiyonlarinda

— Erken tani
* Ampirik tedavi
—Uygun AB secimi

» Meningokok/Hib Menenijit proflaksisi
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TESEKKURLER!!!



