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Menenjit Tanimi

Menenjit; ¢esitli mikroorganizmalarin neden oldugu,
meninkslerin akut ve kronik seyirli inflamatuvar hastaligidir.
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TURK KLINIK MIKROBIYOLOJIVE
INFEKSIYON HASTALIKLARI DERNEG




Menenjitler
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. Subakut/Kronik
Akut menenji .
ut menenjit Menenjit
o Saatler-giinler i¢cinde  Haftalar-aylar-yillar i¢cinde
ortaya ¢ikar ortaya ¢ikar
 En sik etken viriisler  Daha sinsi

« Ates daha diisiik

aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
[ [} KL'MI iNFEKSIYON HASTALIKLARI DERNEG



Akut Menenjitler

Infeksiydz etkenler Infeksiyon disi nedenler

* Viriisler « Timérler
. i e Ilaclar
Bakte-r”er « Antimikrobiyaller (TMP-SMX..)
« Parazitler . NSAI
« Muromonab-CD3 (OKT3)
* Diger infeksiyoz sendromlar * Azathioprin

Karbamazepin

« Parameningeyal infeksiyon Immunoglobulin

odagi

. , )  Ranitidin....
« Infektif endokardit > Sl el
« Viral postinfeksiy6z sendromlar - SLE, sarkoidoz, Behget sendromu

 \Vogt-Koyanagi-Harada sendromu
» Girisimler
* Diger

* Nobet, migren, kanama

e As1 sonrasi

aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
KLlMIK INFEKSIYON HASTALIKLARI DERNEG



Akut Bakteriyel Menenjit

» Tiim diinyada tahmini ~ 2820000 olgu /y1l (1990°da 2500000)T
— ~ 318 000 oliim (1990°da 403000)4

e <5 yas alt1 ¢cocuklarda yillik ~ 180 000 6liim

e Insidans, olgu-fatalite hiz1 iilke, bolge, yas grubu ve altta yatan
hastaliga gore degismekte

* Ernskinde ~%?25 fatalite hiz1
* Eriskinde %21-28 norolojik sekel
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IN AL TURK KLINIK MIKROBIYOLOUI VE
. . .. Lancet Neurol 2018; 17: 1061-82
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Incidence of meningitis (per 100000)
M 0to <20 [J120t0 <140
I 20t0 <40 [ 140to <160
4010 <60 B 160 to <180
[ 60to <80 B 180 to <200
[J8oto<ico M 200t0<220
[]100t0 <120

N

."5
S TS
N

Canbbean

- ’_-.

--‘._*.,P.Q

- [ N d
e | |- Q p,
ATG VCT Barbados Comoros Marshall Isl Kiri
West Africa Eastern
Mediterranean S
3 . Sol | rsf\
‘ » =7 - omon
Dominica Grenada Maldives Mauritius 5 dzha‘ S
Vanuat Samoa“
1 K .M
LCA 170 TLS Seychelles| RE=aEhtet § Singapore Balkan Peninsula Fiji =~ - Tonga ¢

Figure 1: Age-standardised incidence of meningitis per 100 000 population by location for both sexes, 2016

Son 10-20 yilda ABD ve Avrupa’da insidans
100000°de 0,7-0,9
Afrika’da ise 100000’de 10-40.

Lancet Neurol 2018; 17: 1061-82




Changes in invasive pneumococcal disease
incidence in the era of the conjugate vaccine
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Changes in invasive pneumococcal disease (IPD) incidence by
serotype group among children aged <5 years (A) and adults aged
=265 years (B), 1998 to 2007.

= Seven-valent pneumococcal conjugate vaccine (PCV7) was
introduced in the United States for routine use amonag young children
and infants in the second half of 2000.

From: Pifishvifli T, Lexau C, Farfey MM, et al. Sustained reductions in
invasive pneumecoccal disease in the era of conjugate vaccine. ] Infect
Dis 2010; 201:32. By permission of the Infectious Diseases Society of
America. Copyright @ 2013 Oxford University Press.



Menenjit Epidemiyolojisinde Asilarin EtKisi
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2 Annual iIncidence of pneumococcal, meningococcal and Hoomopliilus infleensraoe bactertal meningitis per 100 000
population in Bahrain over the years 1990-2013. Arrows indicate dates of Introduction of specific vaccines into the national

programme of immunization (red arrows « varfous stages of introduction of pneumococcal conjugate vaccne; green armrow
Introduction of #H. iaflecnrsa conjugate vaccine; blue arrows - vartous stages of iIntroduction of meningococcal vaccine)

Saed N, et al.Eastern Mediterranean Health Journal 2016;2(3)
INAiLC TURK KLINIK MIKROBIYOLOJI VE
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Meningitis trends for different bacteria in the United States, 1997 to
2010

o —@— Pneumococcal meningitis
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Year

Case estimation based on total number of cases per 100,000 people by International
Classification of Diseases code (320.0, 320.1, 320.3, 320.82, and 036) from hospital
discharges across the United States with the nationwide inpatient sample Healthcare Cost
and Utilization Project net database.

PCV7: 7-valent pneumococcal conjugate vaccine: MCV4: quadrivalent meningococcal conjugate
vaccine,

Original figure modified for this publication. Castefblanco RL, Lee M, Hasbun RB. Epidemiclogy of
bacterial meningitis in the USA from 1997 to 2010:; a population-based observational study. Lancet
Infect Dis 2014; 14:813, Illustration used with the permission of Elsevier Inc. All rights reserved,
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Bakteriyel Menenjit Etkenleri

<1ay

1-23 ay

2- 50 yas

>50 yas

Bagisikligi baskilanmis hasta

Kafa kaide kinigi

Kafa travmasi

aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
[ [} KLIMIK iNFEKSIYON HASTALIKLARI DERNEG

« S. agalactiae, E. coli, . monocyiogenes, Klebsiella spp,
Enterokoklar

 S. pneumoniae, N. meningitidis, S agalactiae, H.influenzae, E.
coli

 N. meningitidis, S. pneumoniae

e S. pneumoniae (%30-70), N. meningitidis (%10-35),
L. monocytogenes, aerobik Gr(-) bakteriler

« S. pneumoniae, N. meningitidis, L. monocytogenes, aerobik
Gr(-) bakteriler (Pseudomonas dahil)

« S. pneumonia, H. influenzae, AGBH streptokok

« S. aureus, S. epidermidis, Pseudomonas dahil aerobik Gr(-)
bakteriler



Sik Gorulen Etkenlerde Nedenler

Streptococcus
pheumoniae

Neisseria
meningitidis
Haemophilus
influenzae

Listeria
monocytogenes

Staphylococcus
aureus

KN Stafilokoklar

Gram negatifler

Nazofarinks,kafa
kirigindan gecis
Komsu infeksiyon
Uzak infeksiyon

Nazofarinks

Nazofarinks, lokal
infeksiyon

GIS, plasenta

Deri, bakteriyemi,
yabanci cisim

Yabanci cisim

Cesitli

Tuam yaslar

Tam yaslar

Tam yaslar

Yenidogan,
ileri yaslar

Her yas

Her yas

Yenidogan,
ileri yas

invazif pnémokok infeksiyonlarin
yatkinlk saglayan kosullar
cribriform plate kirigi

Koklear implant

Otore (BOS) baziller kafa kirigi,
kulakta ossicle defekti

Nadiren kompleman yetersizligi

Humoral immunitede bozukluk

Hlcresel immunite defektleri,
glukokortikoid kullanimi, gebelik,
karaciger hastaliklari, alkolizm,
malignansi

Endokardit, cerrahi ve yabanci
cisim, selilit, deklbit Ulseri

Cerrahi, yabanci cisim

ilerlemis hastaliklar, beyin cerrahi,
ventrikller drenaj, dissemine
strongyloidiasis




Host immune defects predisposing to meningitis

Host problem

Organism favored

Frequency of
defect actually
leading to
infection

Absence of opsonizing
antibody

Streptococcus
opneumeaoniae

Haemophilus influenzae

Commaon in all age
groups

Commaon in very young
children

Asplenia: surgical or 5. prieumoniae Rare

functional Neisseria meningitidis Very rare

Complement deficiency N. meningitidis Very rare

Glucocorticoid excess Listeria menocytogenes | Rare
Cryptococcus Rare
neocformans

HIV infection

C. neoformans

5. pneumaoniae

About 5 percent
eventually get
cryptococcal meningitis

Commaon presenting
illness

L. monocytogenes Rare
Bacteremiafendocarditis Staphylococcus aureus; | Rare
various gram-negative
rods
Basilar skull fracture 5. pneumonige; other Very rare

upper respiratory tract
flora

HIV: human immunodeficiency virus.




Saglik Bakimi Ile 1liskili Menenjit

* %0,3-1,5

* Nedenler
— Kraniyotomi
— Ventrikiiler ya da lomber sant
— Kafa travmasi

* En sik etkenler
— Gram-negatif basiller
— Streptokok
— S. aureus
— Koagiilaz negatif stafilokoklar



TABLE 2.3. Causative organisms of adult bacterial meningitis

Country Denmark [25] Turkey [26] United Kingdom [27] Czech Republic [28] Netherlands [4] Total
Observation period 1998-2012 1994-2003 1997-2002 1997-2004 2006-2012

Neisseria meningitidis 42 25 550 75 171 1089 (27%)
Streptococcus pneumoniae 92 457 525 82 1001 2157 (53%)
Haemophilus influenzae 3 2 48 3 56 112 (3%)
Listeria monocytogenes 5 6 48 21 74 154 (4%)
Other 30 68 124 35 291 548 (13%)
Total 172 784 1295 216 1593 4060

van de Beek et al. ESCMID guideline: diagnosis and treatment of acute bacterial meningitis 2016 CMI, 22, S37-S62

IN AL TURK KLINIK MIKROBIYOLOUI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Meningokoksit Menenjit - Vaka Sayisi, Morbidite ve Mortalite Hizlarinin Yillara Gére Dagilimi

YILLAR
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

Kesin Vaka Morbidite Hizi
485 0,75
587 0,90
592 0,90
658 0,99
608 0,90
216 0,32
183 0,26
123 0,18
57 0,08
51 0,07
20 0,03
23 0,03
22 0,03
14 0,02
21 0,03

0,04
http://www.thsk.qg

Olim Mortalite Hizi
58 0,0902
58 0,0890
27 0,0409
35 0,0524
26 0,0385
17 0,0248
15 0,0216
14 0,0200
11 0,0155
5 0,0069
2 0,0027
3 0,0040
4 0,0053
3 0,0039
0 0,0000
3 0,0

039
ov.tr/component/k2/353-

istatiksel-veriler/bulasici-hastaliklar-daire-

baskanligi-istatiksel-veriler.html, 2016



http://www.thsk.gov.tr/component/k2/353-istatiksel-veriler/bulasici-hastaliklar-daire-baskanligi-istatiksel-veriler.html

Deaths Incidence DALYs

Global, regional, and national burden of meningitis, 2016 counts Percentage changein 2016 counts Percentage change 2016 counts Percentage change in
1990-2016: a systematic analysis for the Global Burden age-standardised inage-standardised age-standardised rates,
of Disease Study 2016 rates, 1990-2016 rates, 1990-2016 1990-2016
GBD 2016 Meningitis Collaborators™ {corltln Ud fmm erIDm page}
Samoa 3 437 102 -4.6 268 -40-6
(2ta6) (-62.9t0-19.4) (86t0122) (93to12) (1710 425) (-61.1to-14.4)
Solomon Islands 19 -279 319 -7-8 1474 -221
(12t030) (-52.61052) (775ta378) (H1.8t0-3.4) (956 to 2262) (~48.9t014.6)
Tonga 9 -249 72 67 572 -226
(6t012) (465t036) (62ta84) (H13t0-17) (387to 829) (491t017.7)
Vanuatu 11 -18-8 156 34 846 -89
(Fto17) (47.2t0163) (124t0183) (-81to15) (528t01349) (-30.4t036.0)
o o | Morth Africa and Middla 14706 -48-7 205410 -15.5 1152435 -51.5
Lancet Neurol 2018; 17: 1061-82 East (1104110 21129) (63.0t0-263) (174410t0244754)  (10.4t0-12.2)  (858927101677016)  (-662t0-26.1)
Afghanistan 7302 -31.0 22785 -22-0 575559 -363
(4522 t0 12624) (555 t0167) (191820 27 754) (-26-4t0-17.6) (343317t01031288)  (-62.4to25.0)
Algeria 368 =86 13062 -16-3 27630 -607
(248 t0557) (727to-29.9) {11049 t0 15677) (223to-100) (19210t039243) (753t0-304)
Bahrain 6 =542 316 -1-8 565 =501
(5to9) (663t0323) (267 to373) (-7-2to 4.2) (449t0731) (-61-9to-28.5)
Eg}"pt 1121 <61 77985 -10-9 88118 =591
(687 to 1825) (714t0-311) (22189 t035040) 195to-1.4) (578880 144620) (729t0-333)
Iran 875 -533 21523 -13.5 58229 -62.0
(637 to1354) (-68.0t0-25.0) (183441025 420) (-205t0-63) (41929 to 87 211) (759t0-332)
Iraq 1549 382 21154 -11.5 119895 -45.3
(B65 to 2485) 60-6t00-1) {17 881t0 26 099) (167 to-5.8) (66 553 t0 196760) (-67-4t02.8)
Jordan 1 -46-1 1760 -0.8 5133 -43-6
(42t073) (-61.1t0-207) (1416 to 2199) 9.9t 7-4) (4087 to 6561) (585 t0-16.3)
Kuwait 12 -333 47 24 1398 -317
(9to15) (545 t0-13.) (799 to 1110 (-3.0107.9) (10920 1707) (43-4to-18.4)
Lebanon 31 37 1326 28 2393 -LE-0
(20to55) (773t0-351) (1125 to 1562) (-4.8t0105) (1736 t0 3505) (715t0-29.4)
Libya 43 -47-9 1557 -23 3241 -52.2
(31t068) (-63-0to-25.2) (1312 to 1870) (-9-4t05.4) (2423t 4549) (-66.0t0-25.4)
Morocco 536 657 93 -16-6 46013 -677
(7610 1152) (-807t0-308) (8055 to11094) (22-2t0-105) (29075 to 90201) (-82.4t0-313)
Oman 20 -L2.7 1246 -14 1825 -£91
(15t0 29) (-69-5t0-30:2) {1044 t01495) (-6-8t047) (1423t02414) (713to-32.0)
Palestine 51 -615 2296 01 4429 -66-6
(34t077) (-76-4t0-205) {19230 2809) (5-9t07-6) (3027 to 6547) (-82.0t0-29.5)
Qatar 6 -34-0 484 72 778 -30-0
(4t08) (645 to 6.1) (414t0562) (18t0132) (611t0983) (557 t00-2)
Saudi Arabia 113 -56-3 7517 131 9309 595
71to147) (-67-2t0-38.9) (6249 to 8920) 79to185) (7327 to 11648) (-69:3to-43.0)
Sudan 1104 656 22315 =50 90855 -66-4
(554 to 2192) {—?8-1 to —46-@} {19044 to 26916) [—11-6 to2.2) (46 038to 175 454) (793 to —438}
Syria 256 -60.5 5201 -15.2 18910 -665
(193 to 347) (72.0 to-40.5) (437910 6248) (220t0-07) (1445010 25756) (78:3t0-44.2)
Tunisia 89 -61-8 2795 -81 6111 -63-
e T T o= B B £ 2 e o) ) B o Ao e oL B
Turkey 443 -91.5 28783 387 40557 -911

(33710 610) (-95-8to-687) {23890t034399) (-441t0-33.7) (32330 to 51230} (-95-4t0-68.5)




Patogenez
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aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
KLlMIK INFEKSIYON HASTALIKLARI DERNEG




Olgu-1

19Y, E, yurtta kaliyor
Ates, bilin¢ bozuklugu

Bir giin once Acil Servise ates (39°C), bas agrisi, bulanti
nedeni ile basvurmus, bazi ilaclar verilmis

Durumu kotiilesince ailesi tarafindan tekrar hastaneye
getirilmis

Ates 39,5°C, biling kapali, ense sertligi, sadece agrili
uyaranlara yanit var.

Beyaz kiire: 25 000/mm?
GOz dibi: Papil 6demi




Akut Bakteriyel Menenjit; Klinik Bulgular

* Bas agrisi> %385

.« Ates >0580 Hastalarin %21-51"inde
Iki semptom >%95
Uciinden biri yoksa
menenjit olasiligr <%]1

* Meningusmus>%080
* Mental degisiklik>75
e Bulanti>%35

e Nobet: %15-%30

» Fokal norolojik bulgu>10-35 (Listeria menejitlerinde fazla)
« Papil 6demi <%5

 Dokiintii (N. meningitidis; %25-64)

« Artrit: %7 (N. meningitidis)

Etken, yas, altta yatan hastaliga gore degisen bulgular

I\ A1l TURK KLINIK MIKROBIYOLOUI VE van de Beek D, et al. N Engl ] Med. 2004;351:1849-1859.
KLlMI INFEKSIYON HASTALIKLARI DERNEGI _
Pace D, Pollard AJ.. Vaccine 2012; 30 Suppl 2:B3.



https://www.uptodate.com/contents/clinical-features-and-diagnosis-of-acute-bacterial-meningitis-in-adults/abstract/15

Oyku-Tedavi Onces1 Degerlendirme
Ciddi ilag allerjisi
Menenjitli biri ile temas
Yakinda bir infeksiyon(siniis, kulak, solunum)
Yakinda antibiyotik kullanimi
Seyahat oykiisi
IV ilac kullanimi
[lerleyici bir dokiintii
Kafa travma Oykiisi
Otore, rinore
HIV infeksiyonu, risk faktorleri

Immiinokompromize bir durum varlig



Kernig’s sign. Patient

Sy : . Ly
6. supine, with hip flexed
T e '- _ 90°. Knee cannot be fully
] ) {s. . . —— wip 2
¢ _\;./N\J / - extended.
7”1 Y g
4 —
\ &b 49
\ |
‘\ »
2o/ A
. P}

Neck rigidity (Brudzinski’s

neck sign). Passive flexion§'\_ /j,/./\ naae Ll

. “"-—..,..'"".
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of neck causes flexion of % - R~ )
both legs and thighs. TR e

http://clinicalgate.com/infections-of-the-central-nervous-system/

Kernig, Brudzinski duyarlilik %5-11
Ense sertligi %30
Jolt accentuation duyarlilik %21-90, 0zgiilliik %%43-84)

m C a - S . . .
KLIMIK REEENON HASTAL K AR DERNES Nakao JH et al. Am J Emerg Med 2014; 32:24.


https://www.uptodate.com/contents/clinical-features-and-diagnosis-of-acute-bacterial-meningitis-in-adults/abstract/18

Meningokok Menenjitl

Meningokok menenjitlerinin %3 7’sinde dokiintii olmayabilir



TABLE 3.2. Presenting clinical characteristics of adults with bacterial meningitis

Country Netherlands [41] France [42] Spain [43] Iceland [44] Denmark [25]
Observation period 1998-2002 2001-2004 1996-2010 1975—- 1994 1989-2010
No. of patients 696 60 295 119 172
Headache 87% 87% — — 58%
Nausea/vomiting 74% — 45% — —

Neck stiffness 83% — 69% 82% 65%

Rash 26% — 20% 52% —

Fever (>38.0°C) 7% 93% 95% 97% 87%
Altered mental status 69% 30% 54% 66% 68%

Coma 14% — 7% 13% 16%

Focal neurologic deficits 34% 23% 15% — 21%

Triad of fever, neck stiffness and altered mental status 44% — 41% 51% 45%

Bakteriyel menen;jit tanisi klasik bulgularin yoklugunda
dislanamaz

Tanisal bir algoritma kullanilmasi 6nerilmemektedir
Tedavi karar1 klinik bir karardir

van de Beek et al. ESCMID guideline: diagnosis and treatment of acute bacterial meningitis 2016 CMI, 22, S37-S62



Ayirici: Tam
* Viral mengjit
» Tiiberkiiloz menenjit
e Norobruselloz
« Fungal menenjit
e Norosifiliz
* Lyme hastalig1
e Tlac iliskili menenjit
* Mollaret menenjiti,
« Karsinomatdz menenjit

« Inflamatuvar hastaliklarla iliskili menenjit (sistemik lupus eritematozus,
sarkoidoz, Behget hastalig1, Sjogren hastaligi, ailevi Akdeniz atesi)

« Serebral abse ve subaraknoid kanama, néroleptik malign sendrom,
posterior fossa timorii

INAiLZ TURK KLINIK MIKROBIYOLOJI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



L aboratuvar Testlerl

Periferik kan tam kan sayimi
— lokositoz, sola kayma,
— lokopeni, trombositopeni; kotii prognoz

Koagiilasyon testleri
Biyokimyasal testler
Hiponatremi (%30, hafif).



Tani

+ Oykii+Klinik bulgular E=2 > Klinik izlenim
olusturmak

 Altin standart: Beyinomurilik sivisi incelemesi

Cerebrospinal
Filum fluid

~ terminale

J(,_,ﬂ,\l/ Lumbar cistern
(12 L3 L4 L5,
Lumbar vertebrae

KLlMl TURK KLINIK MIKROBIYOLOJIVE
% |l I I
Bl o kR e http://www.mdguidelines.com/lumbar-puncture



Time from admission to start of antibiotic treatment in patients admitted during 2005-2009 and

P<

Delayed treatment

001 ** P < .05%*

5

2010-2012.
Early treatment

P=Ns* P <.01%*
60% 60% -
50% 50% -
40% 40% -
30% 30% -
20% 20% -
10% 10% -

0% 0%
@\‘Q @qf\
Q)é’\o Q)é\o
] 2005-2009

2010-2012

Martin Glimaker et al. Clin Infect Dis. 2015;60:1162-1169

Clinical Infectious Diseases



Olgu-1

Papil 6demi

mevcut  Yaklasim ne olmali?
CT:?




Lomber Ponksiyon Kontrendikasyonlari

Mutlak kontrendikasyon Gegici kontrendikasyon

» Papil 6demi « Kardiyopulmoner

« Kafaici basing artisi fonksiyonlarda kotiilesme,
bulgulari sok,

» Fokal norolojik bulgu * Koagiilasyon sorunu

* Tekrarlayan nobet - I$R>t'4’_ 10

* GKS<12 ) OOrglrrT:]rT?ij;[/:?/ZlIS;;a diisme

* LP yapilacak bolgenin
Infeksiyonu, spinal epidural
apse,

* Epileptik nébet

IN AL TURK KLINIK MIKROBIYOLOUI VE
KLIMIK i\eeisivon HasTatik ar oernesi Glimaker M, et al. Clin Infect Dis. 2015:60:1162-11609.



Ne Zaman Goruntuleme?

Kafaici basing artisi
bulgular:
 Dilate ya da nonreaktif

pupil,
GOz hareketlerinde
anormallik,

* Fokal norolojik bulgular,

« Uyku hall,

e Bradikardi,
 Hipertansiyon,

e Solunum problemlert,

* Glasgow koma skalasi<10.

Diger

>00 yas,

Yeni ortaya ¢ikan ndbet (son bir
haftada nobet)

Immiinsiipresyon yaratan bir
durum

Papil 6demi

Daha once SSS bulgularinin
olmasi (inme, fokal infeksiyon ),
Bilingte degisim, fasiyal paralizi,
sabit bakis, konusma bozuklugu
veya iki soruya yanit vermede ya

da iki sOylenen seyi algilamada
sorun gorme alani bozukluklari

. . . L. . - - . .
KLIMIK R#esivon HasTal kLA pEres Tunkel AR Clin,Infeq-i 2004:38:1267 84

al norolojik defisit gibi



2773 hastanin %781 CT yapilmis; %24 anormal bulgular; kitle
etkisi %5

Risk faktorii olmayan 96 hastada %3’linde anormal bulgular;
1’inde hafif kitle etkisi; hicbirinde herniasyon gelismemis

Tanida 1ki saat, tedavide bir saat gecikme
Her bir saat gecikme mortalitede %13 artis riski

CT endikasyonu olarak bilin¢te bozulma kaldirilmis;tedavi 1,2
saat erken baslanmis, mortalitede azalma

Hasbun R, et al. N Engl J Med 2001; 345:1727.
Glimaker M, et al. Clin Infect Dis 2015; 60:1162.



Glasgow Coma Scale (GCS)

Score

Eye opening

Spontaneous
Response to verbal command
Response to pain

No eye opening

R W

=

Best verbal response

Oriented

Confused

Inappropriate words
Incomprehensible sounds

Mo verbal response

| R T B SN ) |

=

2016 Birlesik Krallik rehberi GKS>12
olanlarda goruntuleme olmadan LP
yapilabilecegini onermekte

Best motor response

Obeys commands

Localizing response to pain
Withdrawal response to pain
Flexion to pain

Extension to pain

Mo motor response

| I 'S I N ) A = 1]

Total

The GCS is scored between 3 and 15, 3 being the worst and 15 the best.
It is composed of three parameters: best eye response (E), best verbal
response (V), and best motor response (M). The components of the GCS
should be recorded individually; for example, E2V3M4 results in a GCS

score of 9. A score of 13 or higher correlates with mild brain injury, a

score of 9@ to 12 correlates with moderate injury, and a score of 8 or less

represents severe brain injury.




Beyin Omurilik Sivis1 Bulgular:

Goriinim Basing Hiicre tipi Protein Glukoz BOS glukoz
cm BOS g/L mg/L /serum gluko

Normal Berrak 10-20 <5 Lenfosit <0,4 20-45 >0,65
Bakteri Bulanik, T >100 Notrofil  T71 J N
purilan
Viral Berrak Normal >1000 Lenfosit Hafif Normal  Normalya
ya da yiksek vyada da hafif
hafif 0,5-1  hafif disik
yliksek disuk
Tiber- Berrak- T71 >500 Lenfosit TT J w
kiloz bulanik
Fungal Berrak- 7T 5-100 Lenfosit T7T \ d
bulanik

aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
[ [} KL'MIK iNFEKSIYON HASTALIKLARI DERNEG



Typical cerebrospinal fluid findings in central nervous system infections*

Glucose (mg/dL)

Protein (mg/dL)

Total white blood cell count
(cells/ microl)

100 to 100 to
<101 10 to 402 50 to 3005 =>1000 3 to 100
500¢ 1000
More Bacterial Bactenal Bacternial Viral meningitis Bacterial Bacterial or | Early
CoOmmon meningitis | meningitis meningitis | nervous system meningitis | viral bacterial
Lyme disease meningitis meningitis
(neuroborreliosis) TB Viral
Neurosyphilis meningitis meningitis
TE meningitis 2 Neurosyphilis
TB meningitis
Less TB Neurosyphilis Some Encephalitis | Encephalitis
common meningitis Some viral cases of
Fungal infections mumps
meningitis | (such as and LCMV
mumps and
LCMV)

TB: tuberculosis; LCMV: Ivmphocytic choriomeningitis virus.
= It is important to note that the spectrum of cerebrospinal fluid values in bacterial meningitis is so wide that the

absence of one or more of these findings is of little value. Refer to the UpToDate topic reviews on bacterial meningitis
for additional details.

1 <0.6 mmol/L.

A0.6 to 2.2 mmaol/L.

<« 1to 5 afL.
g 0.5 to 3 g/L.

¥ Cerebrospinal fluid protein concentrations may be higher in some patients with tuberculous meningitis;

concentrations =500 mag/dL are an indication of blood-brain barrier disruption or increased intracerebral production of
immunoglobulins, and extremely high concentrations, in the range of 2 to 6 g/dL, may be found in association with
subarachnoid block.




Diger Testler-1

« Gram boyama %60-90 pozitif
— Antibiyotik kullanimi %40-60
— Bakteri yogunlugu; >10 °> kob/mm?3 ise %97 +
— Bakterinin cinsi ;

L. monocytogenes; %25-35, H. influenzae;%50, meningokok;
%70-90, pnomokok menenjitinde %90

 Kiiltiir (Altin standart) %70-85 pozitif
« Kan kiiltiiri %350

INAiLZ TURK KLINIK MIKROBIYOLOJI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Diger Testler-2

Molekiiler tetkikler (bazi viriislerde altin standart)
—Bakteriyel PCR

— sensivitesi %100,

— spesifitesi %98,

— negatif prediktif deger %100
—Tiberkiilloz PCR

— sensivitesi %60-90

— spesifitesi %99

— negatif prediktif deger %99.7
Hizli antijen testleri: Rutin onerilmez.
Pnomokok immunokromatografik test?
Tam kan sayimi (16kositoz)



When inclusion of NAT is

Preferred testing method

Etiolo Availability *
L vy indicated (5)1
Bacteria
Commaon pathogens (eg, Yesl Gram stain positive, culture Gram stain and culture
Streptococcus pneumaoniae, negative; prior antibacterial
Haemophilus influenzae) therapy
Fastidious organisms Yes When clinically suspected Serology, NAT +/- culture
(Mycoplasma spp, Tropheryma
spp, Brucella spp)
Mycobacterium tuberculosis® | Yes When clinically suspected AFB stain, culture, and NAT
Prior antibiotic therapy® Yagl Rarely Culture prior to antibacterial
therapy
Viruses
Adenoviruses Yes Rarely Testing of alternative sites (eg,
respiratory) +/- CSF
Arboviruses Limited When clinically suspected Serology and NAT
Cytomegalovirus (CMV) Yagl When clinically suspected NAT, preferably quantitative
Epstein Barr Virus (EBV) Yes When clinically suspected Serology and NAT, preferably

Enteroviruses
Human herpesvirus 6 (HHV-6)

Herpes simplex virus (HSV)

Widespread?2
Yesl

Widespread?®

When clinically suspected
When clinically suspected

When clinically suspected

quantitative

NAT

NAT, preferably quantitative
NAT

Influenza Yes Rarely Testing of alternative sites (eq,
respiratory) +/- C5F
Lymphocytic choriomeningitis | Limited Rarely Serology
virus
Mumps Limited Rarely Viral culture, serology, and NAT
Parechoviruses? Yagl Primarily in young children (<5 NAT
years old)
Varicella-zoster virus Yesl When clinically suspected NAT
West Nile virus * Yes Rarely (unless immunodeficient) | Serology
Rickettsia® Limited Occasionally Serology
Spirochetes
Leptospira Limited Rarely Serology
Borrelia burgdorferi (the agent | Yes Yes Serology, NAT
of Lyme disease)
Treponema pallidum (syphilis) Limited MNo Serology, CSF VDRL
Fungal
Cryptococcus spp Yagl Mo Antigen detection, culture
Other fungi (eqg, Coccidioides Limited Rarely Culture, serology
spp)
Parasites Limited Rarely Serology, histologic exam, NAT

for select pathogens




Bakteriyel-Viral Menenjit Ayirimi

* BOS bulgular skorlama
« BOS laktat (N: 10.80-18.90 mg/dl ), bakteriyelde> 35 mg/dl
veya < 4.0 mmol/L

« C-reaktif protein

T Negatif ongorusu yuksek
* Prokalsitonin

IN AL TURK KLINIK MIKROBIYOLOUI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Bakteriyel Etiyolojiyi Diisiindiirenler

« BOS glukozu < 34 mg/dL

« BOS: Serum glukoz orani< 0.23
« BOS proteini > 220 mg/dL

« BOS lokosit sayis1i> 2000/mm3

e BOS notrofil sayis1 > 1180 /mm?3

%12 bulgular olmayabilir




Tedavinin Temel Ilkeleri

 Tedavi acildir
* Hastanin durumu degerlendirilir

* Olas1 etkenlere ve kisinin altta yatan kosullarina
yonelik olarak en ge¢ 30’ i¢inde tedaviye baslanir

« Hastaneye sevk edilmesi gecikiyorsa(>1 saat) tedavisi
baslanip gonderilir

* BT gerekiyor veya LP yapilamiyorsa once tam kan
sayimi, kan kulturt yapilir, tedavi baslanir.

McGill F, et al. Journal of Infection (2016) 72, 405-e438

INAiLZ TURK KLINIK MIKROBIYOLOJI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Antimikrobiyal Secimi

* Olas1 patojenler1 kapsamali
« Bakterisidal olmal1
 BOS’a gecisi 1y1 olmali
— Diisiik molekiil agirlikli
— Lipitte ¢oziinen,
— Proteine az baglanan
— Fizyolojik pH’da diisiik ¢oziintirliik

IN AL TURK KLINIK MIKROBIYOLOUI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Antimikrobiyallerin BOS’a Gegisi

Orta-lyi Gecis
Penisilinler (inflamasyonda)

3. ve 4. kusak sefalosporinler Kotii Gegis
Kloramfenikol 1. ve 2. kusak sefalosp.
Karbapenem(meropenem) Klindamisin
Rifampisin Aminoglikozdler
Ko-trimoksazol Tetrasiklinler
Metronidazol Makrolidler
Vankomisin(inflamasyon

varliginda)

Moksifloksasin,gatifloksasin
Linezolid

IN AL TURK KLINIK MIKROBIYOLOUI VE
KLlMI INFEKSIYON HASTALIKLARI DERNEGI



Recommended intravenous dosages of antimicrobial therapy for adults
with bacterial meningitis who have normal renal and hepatic function

Antimicrobial agent

Dose (adult)

Amikacin

Ampicillin

Aztreonam

Cefepime

Cefotaxime
Ceftazidime
Ceftriaxone
Chloramphenicol
Ciprofloxacin
Gentamicin
Meropenem
Moxifloxacin

Mafaillin

Oxacillin

Penicillin G potassium
Rifampin

Tobramycin
Trimethoprim-sulfamethoxazole (cotrimoxazole)

Vancomycin

5 ma/kg every 8 hours®

2 g every 4 hours

2 g every 6 to 8 hours

2 g every 8 hours

2 gevery 4 to 6 hours

2 g every 8 hours

2 g every 12 hours

1to 1.5 g every & hoursT
400 mg every 8 to 12 hours
1.7 ma/kg every 8 hours™®

2 g every 8 hours

400 mg every 24 hours?

2 g IV every 4 hours

2 g IV every 4 hours

4 million units every 4 hours
600 mg every 24 hours®
1.7 ma/kg every 8 hours®

5 mg/kg every & to 12 hours®#

15 to 20 mag/kg every 8 to 12 hours*®




Bakteriyel Menenjit Ampirik Tedavi Yaklasim

<1ay e Ampisilin+ Sefotaksim veya Aminoglikozid
1-23 ay e Uciinci kusak sefalosporin + Vankomisin?
2- 50 yas e Uciincii kusak sefalosporin + Vankomisin?
>50 yas e Ampisilin +Uciinci kusak sefalosporin + Vankomisin?
Bagisikhg baskilanmis hasta e Vankomisin+ Ampisilin + Sefepim veya
Meropenem
Kafa kaide kinigi e Vankomisin + Ucilincii kusak sefalosporin
Kafa travmasi e Vankomisin+ Seftazidim veya Sefepim veya Meropenem

Tedavi baslandiktan sonra en erken surede LP
B0 KLIMIK RSN dietnan erves: Y@pIImahdir



Olgu-1
CT: Hafif 6dem

L.P. ile BOS alind1

Yaygin 1okosit(notrofil hakim)
Bos glukozu<10 mg/ml
BOS proteini : 320 mg/dI

Gram boyama: Gram negatif
diplokok

Neisseria meningitidis in cerebrospinal fluid

Gram stain of cerebrospinal fluid (x1000) shows inflammatory cells
and kidney-shaped, gram-negative diplococci (arrows). Neisseria
meningitidis grew from this specimen.

Courtesy of Harriet Provine.

* Hasta yonetimi nasil
olmali?




Gram Boyama Sonucuna Gore Antimikrobiyal Tedavi

* S. pneumoniae : Seftriakson veya sefotaksim,,
Gra m. boyamada pnomokok direnci yiiksek olan bolgelerde
diplokok vankomisin eklenir.

e Meningokok; seftriakson veya sefotaksim

Gram negatif diplokok

Gram pozitif basil ya da W Listeria infeksiyonu; ampisilin veya penisilin
e +gentamisin

kokobasil gérinimu

e Pseudomonas tiirleri ve ESBL riski de goz

Gram negatif basil 6nine alinarak seftazidim veya sefepim veya
meropenem+ gentamisin kullanihir

aEan iIN AL TURK KLINIK MIKROBIYOLOJi VE
[ [} KLIMIK iNFEKSIYON HASTALIKLARI DERNEG



Neisseria meningitidis in cerebrospinal fluid

Gram stain of cerebrospinal fluid (x1000) shows inflammatory cells
and kidney-shaped, gram-negative diplococci (arrows). Neisseria
meningitidis grew from this specimen.

Courtesy of Harriet Provine.



Listeria monocytogenes in cerebrospinal fluid

Gram stain of cerebrospinal fluid (x1000) shows inflammatory cells
and small, gram-positive rods and coccobacilli. Culture of this
specimen revealed moderate sized, beta-hemolytic colonies
composed of small, motile gram-positive rods, confirmed to be
Listeria monocytogenes.

Courtesy of Harriet Provine. | I I oate



Haemophilus influenzae in cerebrospinal fluid

Gram stain of cerebrospinal fluid (x1000) shows inflammatory cells
and small, pleomorphic, gram-negative coccobacilli. Haemophilus
influenzae grew from this specimen.

Courtesy of Harriet Provine. LIDloDate



Streptococcus pneumoniae in cerebrospinal fluid

Gram stain of cerebrospinal fluid (x1000) shows inflammatory cells
and gram-positive diplococci. Streptococcus pneumoniae grew
from this specimen.

Courtesy of Harriet Provine.



Etkene Gore Tedavi

Betalaktamaz negatif: Ampisilin

Betalaktamaz pozitifse: Seftriakson
veya sefotaksim

H. influenzae

_ . Penisilin MIC <0.1 ug/mL; Penisilin
Neisseria Penisilin MIC 0.1-1.0 pg/mL:
meningitidis Seftriakson veya sefotaksim,

Penisilin MIC <0.06 pg/mL; Penisilin, amp.

Penisilin MIC >0.12 ng/mL

« Seftriakson veya sefotaksim, MIC <1.0
ug/mL: CRO;CTX

« Seftriakson veya sefotaksim MIC >1.0

ug/mL; Vankomisin+CRO veya CTX,
E KL'MIK TURK KLINIK MIKROBIYOLOJI VE Vankomisin+rifampisin

INFEKSIYON HASTALIKLARI DERNEGI

Pnomokok




Microorganism

Standard treatment

Alternatives

Duration

Streptococcus pneumoniae
Penicillin susceptible (MIC <0.1 pg/mL)
Penicillin resistant (MIC >0.1 pg/mlL),
third-generation cephalosporin susceptible
(MIC <2 pg/mL)
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 amoxicillinampicillin
Ceftriaxone or cefomxime

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

Penicillin or amoxicillinampicillin

Ceftriaxone or cefotaxime

Amoxicillin or ampicillin, penicillin G

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

Vancomycin®

Linezolid’

Ceftriaxone, cefotaxime, chloramphenicol
. . . b
Cefepime, meropenem, moxifloxacin

- . . b e "
Vancomycin plus moxifloxacin,” linezolid

Ceftriaxone, cefotaxime,
chloramphenicol

Cefipime, meropenem,
ciprofloxacin or chloramphenicol

trimethoprim-sulfamethoxazole,
moxiﬂoxacin,b meropenem, linezolid

Ceftriaxone, cefotaxime or chloramphenicol
Cefepime, ciprofloxacin, chloramphenicol
Ciprofloxacin

Vancomycin, linezolid, rifampicin,”
fosfomycin,® daptomycin®

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

van de Beek et al. ESCMID guideline: diagnosis and treatment of acute bacterial meningitis 2016 CMI, 22, S37-S62




KLIMI

Tedavi Sureleri

Etken Tedavi Suresi
N.meningitidis 7 gun
H.influenzae tip b 7-10 glin
S.pneumoniae 10-14 gln
Grup B streptokok 14-21 gin
L.monocytogenes 14-21glin*
Gram negatif basil 21 glin

TURK KLINIK MIKROBIYOLOJIVE
INFEKSIYON HASTALIKLARI DERNEGI

Kulturde ureme olmazsa antibiyotik tedavisi 2
haftaya tamamlanmalidir.




Dekzametazon Kullanimi

Authors' conclusions:
Corticosteroids significantly reduced hearing loss and neurological sequelae, but did not reduce

overall mortality. Data support the use of corticosteroids in patients with bacterial meningitis in
high-income countries. We found no beneficial effect in low-income countries

Brouwer MC, Mcintyre P, Prasad K, van de Beek D. Corticosteroids for acute bacterial meningiti

Cochrane Database of Systematic Reviews 2015, Issue 9. Art. No.: CD004405. DOI: =
10.1002/14651858.CD004405.pub>. ~

Gelismis iilkelerde H. influenzae menejitinde isitme kaybini azaltiyor
Pnémokok menenjitinde mortalitede hafif azalma, norolojik sekelde azalma.

[k antibiyotik dozuyla birlikte ya da hemen 6ncesinde (1020 dakika 6nce)
verilmesi onerilmektedir .

Dozu her alt1 saatte bir 0,15 mg/kg (10 mg) olarak 2—4 giindiir.

Deksametazon; antibiyotik tedavisinin ilk dozu ile birlikte veya
Ilk dozdan sonraki ilk 4 saat i¢cerisinde baslanilmahdir
JESCMID) (Birlesik Krallik reberi 12 saate dek?)

INAT LINIK MIKROBIYOLO
KLlMIK INFEKSIYON HASTALIKLARI DERNEGI



Management algorithm for adults with suspected bacterial meningitis

Suspicion for bacterial meningitis

v

Immunocompromise, history of CNS disease, new onset seizure,
papilledema, altered consciousness, or focal neurologic deficit

Mo l l Yas

Blood cultures and Blood cultures STAT
lumbar puncture STAT l
Dexamethasonae® + empiric Dexamethasone* + empiric
antimicrobial therapy 14 antimicrobial therapy 1
CSF findings Perform CT scan
consistent with -5 of the head
bacterial meningitis +
[
Mo Yes Contraindication for
lumbar puncture
Consider Positive CSF No l Yes
alternative diagnosis Gram stain l l
|
MNo Yes Perform lumbar | | Continue therapy
puncture for bacterial
Continue dexamethasone* Continue dexamethasone* meningitis3
+ empiric antimicrobial therapy T + targeted antimicrobial therapy % ar
consider
alternative
diagnosis

"STAT" indicates that the intervention should be done emergently.

CNS: central nervous system; CSF: cerebrospinal fluid; CT: computed tomography.



Destek Tedavileri

Hastalar ¢ok 1y1 monitorize edilmeli, gerekirse yogun bakimda
1zlenmelidir

— Hizh seyir, kardiyovaskiiler yetmezlik, solunum yetmezligi, asit-baz

dengesizligi, sepsis, kontrolsiiz nobet,mental durumda bozulma.

Temel destek tedaviler; yeterli oksijen desteginin saglanmasi,
hipoglisemi ve hiponatreminin énlenmesi, damar i¢i siv1
verilmesi (idame), gerekirse antikonviilsan tedavi, serebral kan
akiminda dalgalanmaya yol agacak durumlar1 engelleme

» Kafa i1¢1 basing artisim1 azaltma:
— Yatak basin1 30°  yiikseltmek,
— PaCO, basincin1 27-30 mmHg arasinda tutabilmek
— Mannitol gibi hiperozmolar ajan kullanimi
— Steroid kullanimi
— Albiimin

KLiMiKTU@@M%"E%LJMrbImmt’ tiyopental, diergotamin, kan basincini azaltmak.

INFEKSIYON HASTALIKLARI DERNEGI



Lomber Ponksiyon Tekrari

* Uygun tedaviden 48 saat sonra diizelme goriilmemesi

* Direncgli bakterilerde 6rnegin pnomokok ozellikle
deksametazon almigsa, beklenilen yanit yoksa

* Sekiz giinden uzun siiren ates (baska nedenle aciklanamayan)



Prognoz

* Bakteriyel menenjitlerde 6ltim %25-35
 Erken tedavi ile bile %5-10

e Ileri yas

 Altta yatan kosullar

* Hipotansiyon, biling degisikligi K5t prognoz
e Nobet 1le basvurma

* Antibiyotik tedavisinde gec¢ kalma

« Trombositopeni, 16kopeni

Etken pnomokok, Listeria

INAiLZ TURK KLINIK MIKROBIYOLOJI VE
KLlMIK INFEKSIYON HASTALIKLARI DERNEGI



Risk Degerlendirme

Hipotansiyon- nobet- biling degisimi

Diistik risk (klinik risk faktori yok) %9 kotii prognoz
Orta risk (bir klinik risk faktorii) %33 kotii prognoz
Yiiksek risk (2 ya da 3 risk faktorii) %56 adverse seyir



Komplikasyonlar

e Isitme kaybi (en sik pnémokok)

» Beyin apsesi,subdural ampiyem , beyin 6demi

» Hidrosefali: En sik tiiberkiiloz menenjitte gozlenir.
e Kalic1 bilissel bozukluk

* Nobetler, fokal norolojik defisit

« Meningokok menenjitinde ekstremite kayiplari.

TABLE 4.5. Common complications of bacterial meningitis in adults [|17-123]

Complication Frequency Ancillary investigations Treatment

Seizures 17% Cranial CT or MRI; EEG if not clinically evident Antiepileptic drugs

Hydrocephalus 3-5% Cranial CT or MRI External ventricular drain if clinically relevant

Ischaemic stroke 14-25% Cranial CT or MRI No specific treatment

Haemorrhagic stroke 3% Cranial CT or MRI Consider neurosurgical intervention

Subdural empyema 3% Cranial CT or MRI Consider neurosurgical intervention

Brain abscess 2% Cranial CT or MRI Consider neurosurgical intervention

Sinus thrombosis 1% Cranial CT or MRI No proven therapy

Severe sepsis 15% Evaluation of other foci of infection According to guidelines for the management of sepsis [|24]
(e.g. pneumonia, endocarditis) including fluid replacement, |CU admission and monitoring

Hearing loss 17-22% Otoacoustic emission/hearing evaluation Cochlear implant

CT, computed tomography; ICU, intensive care unit; MRI, magnetic resonance imaging.

van de Beek et al. ESCMID guideline: diagnosis and treatment of acute bacterial meningitis 2016 CMI, 22, S37-S62



Primer Korunma

Rutin ¢ocukluk ¢ag1 ve risk grubu asilamasi
 Streptococcus pneumoniae

* Neisseria meningitidis

« H. influenzae tip b



Sekonder Korunma

H. influenzae tip b menenijiti

Yakin temasl ev i¢1 temasli ya da indeks olgu ile birlikte yasayan ya da indeks
olgunun hastaneye yatisindan onceki yedi giinde en az bes gliniinde >4 saatten
fazla temas edenler

* Evde yasma uygun olarak tam olarak asilanmamis <4 yas bir temas eden varsa
veya da splenektomili, ya da bagisikligi baskilanmis <18 yas biri varsa (
cocukluk ¢ag1 as1 durumuna bakilmaksizin), as1 durumuna bakmaksizin <6 ay

bebek varsa, tiim ev halkina indeks olgu dahil profilaksi 6nerilir.

* Kires ve giinliikk bakimevi temashlar::

— Indeks olguyla haftada 25 saat veya iistiinde temas eden <2 yas asisiz ya
da asilar1 tamamlanmamis ¢ocuk varsa profilaksi onerilir. Eger 60 giin
i¢inde 1ki veya daha fazla olgu olup asilanmamais ya da asis1

tamamlanmamis ¢ocuklar varsa iki yas lstiindekilere de profilaksi yapilir.

Rifampin; 20mg/kg/gin

(maksimum 600 mg), dort gliin




Meningokok menenijiti Solunum izolasyonu*

Sekonder Korunma

Yakin temas; hastaya bir metreden yakin mesafede >8 saatten fazla bulunmak
veya semptomlar basladiktan onceki bir hafta icinde ve hastaya 24 saat uygun
antibiyotik tedavisi alincaya dek gecen siirede, hastanin oral sekresyonlarina
(6plisme, agizdan agiza entiibasyon, endotrakeal aspirasyon gibi) temas etmek
olarak tanimlanur.

« Kemoprofilaksi uygulanmasi gerekenler:

Ev halki, oda arkadaslari, yatakhane arkadaslari,
Kres temaslilari

Askeri kislada beraber kaldiklar1 kisiler

Sekiz saat ve fazlasi bir ucak yolculugunda indeks hastanin solunum sekresyonlari
ile dogrudan temasi olanlar veya bitisiginde oturan kisiler,

Indeks hastanin oral sekresyonlarina dogrudan maruz kalanlar ( 6piisme, agizdan
agiza entiibasyon, endotrakeal aspirasyon, endotrakeal tiip yonetimi gibi).

Rifampin; 12 saat arayla maksimum 600 mg, iki glin

Seftriakson; 15 yas altinda 125 mg, Gstlinde 250 mg tek doz I.M.
Siprofloksasin; 500 mg. Oral, tek doz.




Asilama

* Meningokok A,C, W135,Y asis1 bir doz
» Etkene gére meningokok B asisi iki ya da 3 doz



Aseptik Menenit
Genellikle lenfositik hiicre artisi ile karekterize ve baslangic

degerlendirmede etkenin belirlenemedigi, rutin boyama ve
kiltir negatif olan menenjit

Viral menenjitler

« Enteroviriisler (echo, coxsackie, enterovirus 70,71

* Herpes viriisleri (HSV-2, VZV, CMV, EBV, HHV 6-8
» Lenfositik koriomeninjit viriisii

« HIV
« Adenovirus dusunulmel
 Parainfluenza virus tip 2 ve 3

« Kizamik, kabakulak

» Arbovirusler (Bat1 Nil viriisii,..)

Biling bulanikhgi varsa alternatif tani




Aseptik Menenjit-Viral Etkenler

Adenovirus

Arboviruses

Coxsackievirus tip A ve B
Cytomegalovirus

Echovirus ler
Encephalomyocarditis virus
Epstein-Barr virus

Herpes simplex type |
Herpes simplex type 2

Human immunodeficiency
Virus

Influenza A ve B

Lymphocytic
choriomeningitis virus

Measles

Mumps
Parainfluenza
Poliovirus

Rotavirus

Rubella

Vaccinia
Varicella-zoster virus



Aseptik Menenjit-Bakteriyel
Etkenler

Actinomyces spp
Bacterial endocarditis
Borrelia burgdorferi

Borrelia recurrentis
(relapsing fever)

Brucella spp

Chlamydia spp

Leptospira spp
Mycobacterium tuberculosis

Mycoplasma hominis

Mycoplasma pneumoniae
Nocardia spp

Parameningeyal bakteriyal
infeksiyon (epidural,
subdural abse)

Kismen tedavi edilmis
menenjit

Rickettsia spp

Spirillum minor (fare isirigi
hst)

Treponema pallidum



Aseptik Menenjit

Fungal etkenler

Aspergillus spp
Blastomyces dermatitidis
Candida spp

Coccidioides immitis
Cryptococcus neoformans
Histoplasma capsulatum
Sporothrix schenckii

Parazitler

Angiostrongylus
cantonensis

Taenia solium (cysticercosis)
Toxoplasma gondii
Trichenella spiralis



Aseptik Menenjit-Enfeksiyon Disi
Nedenler

Anti-CD3 monoclonal
antibody

Azathioprine

|lbuprofen

Other NSAIDs

Pyridium (phenazopyridine)

Trimethoprim-
sulfamethoxazole

Malignasiler
Otoimmun hastaliklar

Epidermoid kist Asilama
sonrasi



Aseptik Menenjitler: Tan1 Yaklasimi

Iyi bir 6ykii
— seyahat, temas oykiisii(kene, kemirici, hayvan temasi), riskli cinsel
davranis, tiiberkiiloz temas1 benzer semptomlari ve dokiintiiler1 olan
kisilerle temas, menenjitle iliskili olabilecek nonsteroid antiinflamatuar
ilaglar, intravenoz immunoglobulin, TMP/SMX kullanimi

Diffliz makiiler egzantem ve orta derecede hasta bir kiside primer HIV,
sifiliz ve enteroviral infeksiyonlar akla gelmelidir.

— Bu dokiintiiler bazen meningokok infeksiyonlar1 ve Kayalik Daglar benekli atesinde de
gortlebilir.

Parotit varliginda kabakulak menenjiti,
Vezikiiler ve iilseratif genital lezyonlarin varliginda HSV-2 infeksiyonu

Orofaringeyal kandidiyaz ve servikal lenfadenopati varlig: primer HIV
Infeksiyonu,

Asimetrik flask paralizisinde Bat1 Nil Viriisii arastirilmalidir.



Ayirici Tani

Sifilitik menenjit (birinci, iIkinci evre),

Lyme hastaligi,

Kene kaynakli hastaliklar (kayalik daglar benekli atesi,
ehrlichiosis gibi),

Fungal infeksiyonlar (kriptokok ve coccidioidomycosis),
Tiiberkiiloz menenjiti,

Diger bakteri infeksiyonlar1 (epidural, subdural apse, sinis,
kulak infeksiyonlari),bakteriyel endokardit, kismen tedavi
edilmis baktert menenjiti

Parazit menenjitleri ( 6r. Giineydogu Asya ve Pasifikte
endemik olan BOS’ta eozinofil varlig: ile karekterize
Angiostrongylus cantonensis infeksiyonlari)



Tam1 Yaklasimi

Enteroviriis PCR; %86-100 duyarlilik, %92-100 6zgiilliik (%80-85’inden
sorumlu)

HSV, VZV i¢in PCR,

Serum ve BOS’ta VDRL,

HIV antikor, PCR testleri,

Serolojik testler; Lyme serolojisi, kabakulak, kizamik, LCMV.

Viral kiiltiir,

Bogaz, nazofarenks, diski kiiltiirii (BOS PCR negatif enteroviriisler i¢in)

Gerekirse aseptik menenjit ayirici tanisinda yer alan diger kosullar i¢in
testler yapilir;

— tiiberkiiloz kiiltiirii, mantar kiiltiirti, infeksiy6z olmayan nedenler gibi.
BOS ornekleri saklanmalidir.



Tedavi

Destek tedavi

Etkene yonelik

Enteroviriislerde agir infeksiyonlarda plekonaril

HSV kuskusunda asiklovir tedavisi (10 mg/kg intravenoz, her
8 saatte bir) uygulanabilir.

Yasli, Immunokompromize ve daha 6nce antibiyotik baslanmis
hastalarda 48 saat antibiyotik verilip degerlendirilir

Bakteriyel etken agisindan risk degerlendirmesi,gerekirse
antibiyotik

Allan R Tunkel. Aseptik meningitis UpToDate , 2019



Korunma

Viral etkenlerde tedavi segenekleri cok dar oldugu 1¢in korunma biiytik
onem kazanir.

Rutin uygulanan kizamik, kizamik¢ik, kabakulak, polio, influenza,
sucicegl, tetanoz asilari
Risk varliginda kuduz, Japon ensefaliti, kene kaynakli ensefalit asilari .

Basit hijyenik 6nlemler 6rnegin el yikama, giivenli gida, su tiiketimi;
enterovirus infeksiyonlar1 ya da Listeria gibi infeksiyonlara kars1 korunma.

Insekt kontrolii (sivrisinek ve kenelere kars1 korunma ) de bu vektorler
araciligi ile bulasabilecek infeksiyonlara karsi korunma saglayacaktir (Bat1
Nil viriisii, kene kaynakli ensefalit, Lyme ensefaliti gibi).

Primer immiin yetmezligi olanlarda IV immunoglobulinle tedavi
enteroviral menenjitleri engelleyecektir.



Tekrarlayan Menenjit

Mollaret menenjiti: Tekrarlayan benign lenfositik
menenjitin bir formu

2-5 giin siiren ates, meningusmus, spontan diizelme
>3 atak
En sik etken HSV-2



o TESEKKURLER




