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Santral Sinir Sistemi (SSS) Infeksiyonlar

» SSS infeksiyonlarnnin tanisinda sendromik panelin yeri ve dnemi

» Sendromik Panel
» >1'den fazla patojenin genomik materyalinin PCR ile saptanmasi

» belli bir sendroma neden olan en sik patojenlerin testinin 1 panele sigdinimasi (Fox AS el
al. 2021)

» Potansiyel faydalari
1. Etkeni kisa sUrede belirleyerek dogru tedaviye baslama

2. Etkeni kisa sUrede belirleyerek veya infeksiyoz etiyolojiyi dislayarak gereksiz genis
spektrumlu antimikrobiyal maruziyetini dnleme

» Rehberler ne oneriyore



Santral Sinir Sistemi (SSS) Infeksiyonlar

» Fox AS el al. 2021 Syndromic testing for the diagnosis of infectious diseases: the
right test if used for the right patient
"Infeksiyon hastaliklarinin tanisi icin sendromik testler: Dogru hasta icin
kullanildiginda dogru test”

» "Bu molekUler testlerin mevcut olmasi ve enfeksiyonlarin teshisinde énemli bir rol
oynamasi, bunlarin mutlaka kullanilacagi veya kullaniimasi gerektigi anlamina
gelmiyor”

» "Antimikrobiyal yonetimine benzer sekilde, tanisal test yonetimi de klinik sonuclari
optimize ederek ve komplikasyonlari en aza indirerek hasta ydonetimine rehberlik
etmek icin tUm laboratuvar testlerinin uygun sekilde kullaniimasini ifade eder”

» Ulkemiz kosullarinda kullanimi, yaran?



Katillmclilara sorular

» SSS infeksiyonlarnin tanisinda sendromik panel merkezinizde kullaniliyor mu?
Bu teste ulasabiliyor musunuze

» Sizce SSS infekiyonlarinin tanisinda sendromik panel mutlaka kullaniimalimidire

» SSS infeksiyonlarinin tanisinda geleneksel yontemler yeterlidir?
Gram, kUltUr, antijen, seroloji ve tekli PCR (low-plex/ in-house)
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49 yas, kadin hasta

5 gundur suren sol ayakta gucsuzluk, ayakta duramama > Acil

1 aydir halsizlik, 6ksuruk, balgam —> toraks BT: PCP ile uyumlu
GD orta, koopere-oriente, ense sertligi yok = kraniyal BT
ates 39.1°C

pupiller anizokorik R>L, sag goz tam pitotik
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serebeller testler bozuk
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» Anti-HIV (+), tekrari (+)

» Lokosit 4200 hc/uL » Empirik

» lenfosit %6.1 (300 hc/ul) B ;
> CD4 %15 (30 he/ul) Sn(;”m'.lgObWC”
eAdVig

» anti-toksoplazma IgG (+)
anti-CMV IgG (+)
anti-VZV 1gG (+)



HIV/AIDS

hastasinda SSS

INnfeksiyonu
Aviricl Tanisi

» toksoplazma, kriptokok
» ftUberkUloz, nokardiq, listeria
» stafilokok, streptokok

» HSV1/2, VIV, CMV, HHV-6,
EBV, JC (PML), HIV

» lenfoma

Emergency Evaluation and Management of Encephalitis and Myelitis in Adults Bradshaw, Venkatesan

Thalamus/basal ganglia
Infectious: respiratory viruses

(Influenza, parainfluenza,

Infectious: Neisseria meningitidis,
Streptococius pneumoniae

Listeria monocytogenes

Gram-negative bacilli adenovirus, RSV), arboviruses, CJO
Coagulase negative Staphylococd (MCC in adults), Mycobacterium
Stophylococcus oureus tuberculosis, toxoplasmosis,

Haemophilus influenza, syphilis,
HSV-2, enteroviruses

cryptococcus

Immune-mediated: NMDA, CRMPS,

lmmmfdmod: ANNAL, neurexin 3a, LGI1, GADES,
::umw:mdosh. IgG-4 RD, GFAP, APLS, Sjogren

Cerebellum
Infectious: VZV, EBV, PML,
Influenza

Infectious: HSV-1, HHVE/7, D,
Mycodocterium tuberculosis

Immune-mediated: NMDA, LGI-1,
AMPA, GABA; amphiphysin,

Immune-mediated: PCA-1, PCA-2,
ANNAL, CRMPS, Ma2; Susac

GAD-65, N-type and P/Q-type
voltage- gated calcium channels,
PCA-Tr, mGluR1 , septin-S
*Post-infectious: EBV, Influenza A/

:'“mm' Usterio 8, mumps, VZV, rotavirus,
mlumuogenes echovirus, M. pneumonice
Mycobacterium tuberculosis

Treponema pallidum

Brucello Longitudinally extensive myelitis
Tropherymo whipplei Infectious: Syphilis, brucella, S.
Blostomyces dermatitidis Pneumoniae, M. pneumoniae, M.

HSV1/2, VZV, HIV, PML, EV71,
Arboviruses, Aspergillus

tuberculosis, VIV, EBV, WNV, EV-71,
EV-DE8, hepatitis C, HTLV-1, rabies,
Gnathostoma spinigerum

Central cord
Infectious: Syphilis, Lyme,
EBV, HSV, V2V

Immune-mediated: MS, NMO,
Behget's, Neurosarcoldosis
(basal meninges), ANNA-1,
ANNA-2, Ma2, CLIPPERS, GQ1b

Immune-mediated: NMO, MOG, NS,
SLE

Immune-mediated:
(Fisher/Bickerstaff), Susac NMOSD
Rorsal columns
Infectious: syphilis, VZV, malaria,
PML

Antetor horn

Infectious: WNV, EV 71, EVD6S;
Coxsackievirus A16, B2, B4, A9,
echovirus, poliovirus, V2V, Zika,
Lyme

Immune-mediated: MS, NMOSD

Infectious: HSV-2, HSV-1, C\MmV,
syphilis, Mycobocterium
tuberculosis, schistosomiasis, fungal

Immune mediated: NMOSD

Immune mediated:
Neurosarcoidosis



Escherichia coli K1 Saptanamadi

Haemophilus influenzae Saptanamadi
Listeria monocytogenes Saptanamadi
Neisseria meningitidis Saptanamadi
Streptococcus agalactiae Saptanamadi
Streptococcus pneumoniae Saptanamadi
WBC 33 /UI— Cytomegalovirus (CMV) SAPTANDI

% PMNL % 19.7 Film array menejit/ensefalit paneli CMV ya da HHV 6 igin late
PMNL 6 /UL degerlendirilmesi onerilir

HIV-RNA 119,051 68,359

CMV-DNA 2,830,029 >3,000,000
VZV-DNA <250 -
EBV-DNA <250

7% MNL % 80.3 Enterovirus Saptanamadi
MNL 24 / IJI_ Herpes simplex virus 1 (HSV-1) Saptanamadi
Herpes simplex virus 2 (HSV-2 Saptanamadi

RBC 1305 /L pes simplex virus 2 (H5V-2) P
Human herpesvirus 6 (HHV-6) Saptanamadi
Glukoz 41 mg/ dL Human parechovirus Saptanamad:i

Protein 953 mg/dL Varicella zoster virus (VZV) SAPTANDI > Cln’ri—r.e’rroyirol tedavi ve
gansiklovir baslandi

Dr. sahika'ya bildirildi.

Cryptococcus neoformans/gattii Saptanamadi

» 13. gunde ponsa kanadi
18. gUnde eksitus




Case Definitions, Diagnostic Algorithms, and
Priorities in Encephalitis: Consensus Statement
of the International Encephalitis Consortium

A. Venkatesan,' A. R. Tunkel 2 K. C. Bloch,>* A. S. Lauring,’ J. Sejvar.? A. Bitnun,” J-P. Stahl,® A. Mailles,” M. Drebot,"

C. E. Rupprecht,” J. Yoder,” J. R. Cope,”” M. R. Wilson,”' R. J. Whitley,">"*"""® J, Sullivan,” J. Granerod,” C. Jones,”"*
K. Eastwood,” K. N. Ward,?®% D. N. Durrheim,”% M. V. Solbrig,” L. Guo-Dong,? and C. A. Glaser;” on behalf of the
International Encephalitis Consortium

Clinical Infectious Diseases 2013;57(8):1114—28




Table 2. Diagnostic Algorithm for Initial Evaluation of Encephalitis in Adults®

ROUTINE STUDIES
CSF

Collect at least 20 cc fluid, if possible; freeze at least 5-10 cc fluid, if possible H SV 1 /2 PC R (f _l
Opening pressure, WBC count with differential, RBC count, protein, glucose - |
Gram stain and bacterial culture

HSV-1/2 PCR (if test available, consider HSV CSF IgG and IgM in addition) VZV DC R (S e n S ti

VZV PCR (sensitivity may be low; if test available, consider VZV CSF IgG and IgM in ad
Enterovirus PCR

Cryptococcal antigen and/or India Ink staining E nte r'()Vl rU S PC q
Oligoclonal bands and IgG index
Cryptococcal ant

VDRL
SERUM
Routine blood cultures
HIV serology (consider RNA)
Treponemal testing (RPR, specific treponemal test)

miolioNs C SE (1] a0 COLE Qnvale -l - M 10-14 d [ater iorpaired antinog C ale

NEUROPHYSIOLOGY
EEG
OTHER TISSUES/FLUIDS

When clinical features of extra-CNS involvement are present, we recommend additional testing (eg, biopsy of skin lesions;
bronchoalveolar lavage and/or endobronchial biopsy in those with pneumonia/pulmonary lesions; throat swab PCR/culture in those with
upper respiratory illness; stool culture in those with diarrhea); also see below




Journal of Infection (2012) 64, 347—373

HIV (all patients)

-If positive:

- CSF PCR for EBV + CMV
- CSF TB staining + culture

- CSF + blood culture for Listeria
monocytogenes

- CSF India ink staining +/or
cryptococcal antigen for
Cryptococcus neoformans

- CSF PCR + serology for
Toxoplasma gondii

- CSF + serum antibody for
syphilis

on Association

British Infectu

www.elsevierhealth.com/journals/jinf

Management of suspected viral encephalitis in
adults — Association of British Neurologists and
British Infection Association National Guidelines

T. Solomon 2®*!_ B.D. Michael -*"Y, P.E. Smith ™, F. Sanderson %",
N.W.S. Davies ©°, I.J. Hart P, M. Holland 9, A. Easton ™", C. Buckley 5,
R. Kneen?'t, N.J. Beeching P, On behalf of the National Encephalitis
Guidelines Development and Stakeholder Groups

Consider:
- CSF PCR for HHVG + 7

- CSF PCR for JC/BK virus
-CSF for Coccidioides +
Histoplasma

What virological investigations should be
performed ?

Recommendations

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

CSF PCR
1. All patients HSV-1, HSV-2, VZV
Enterovirus, parechovirus
2. If indicated EBV/CMV (especially if immunocompromised)
HHV 6,7 (especially if immunocompromised, or children)
Adenovirus, influenza A &B, rotavirus (children)
Measles, mumps
Erythrovirus B19
Chlamydia
3. Special circumstances Rabies, West Nile virus, tick-borne encephalitis virus (if
appropriate exposure)

e All patients with suspected encephalitis should have
a CSF PCR test for HSV (1 and 2), VZV and enteroviruses,
as this will identify 90% of cases due to known viral
pathogens (B, Il)

e Further testing should be directed towards specific path-
ogens as guided by the clinical features, such as occupa-
tion, travel history and animal or insect contact (B, Ill)



Guidelines on the management of infectious encephalitis in adults

Recommandations de prise en charge des encéphalites infectieuses de I’adulte

J.P. Stahl®*! P. Azouvi®, F. Bruneel ¢, T. De Brouckerd, X. Duval®, B. Fantin f N. Girard®,
J.L. Herrmann ", J. Honnorat!, M. Lecuit/-*, A. Mailles "',
L. Martinez-Almoyna™, P. Morand”, L. Piroth°, P. Tattevin ', The reviewing group”

Médecine et maladies infectieuses 47 (2017) 179-194

Grade A: herpes simplex virus (HSV), varicella zoster virus
(VZV), and enterovirus PCR tests are imperative.

Grade A: HSV, VZV, and enterovirus PCR results must be

available within 48 hours. The microbiologist must be contacted
within the first 48 hours.




ESCMID guideline: diagnosis and treatment of acute bacterial meningitis

D. van de Beek', C. Cabellos?, O. Dzupova3, S. Esposito", M. Klein®, A. T. Kloek', S. Leib®, B. Mourvillier’, C. Ostergaarda,
P. Pagliano’, H. W. Pfister’, R. C. Read'’, O. Resat Sipahi'' and M. C. Brouwer', for the ESCMID Study Group for Infections of the

Brain (ESGIB)

Clin Microbiol Infect 2016

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 20062012

Neisseria meningitidis 42 251 550 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 2] 74 154 (4%)
Other 30 68 124 35 291 548 (13%)
Total 172 784 1295 216 1593 4060




ESCMID guideline: diagnosis and treatment of acute bacterial meningitis

D. van de Beek', C. Cabellos’, O. Dzupova®, S. Esposito®, M. Klein®, A. T. Kloek', S. Leib®, B. Mourvillier’, C. Ostergaard®,
P. Pagliano®, H. W. Pfister®, R. C. Read'’, O. Resat Sipahi'' and M. C. Brouwer', for the ESCMID Study Group for Infections of the
Brain (ESGIB)

Diagnostic accuracy of laboratory techniques in

bacterial meningitis

Level 2 In patients with a negative CSF culture and CSF Gram stain, PCR has
additive value in the identification of the pathogen.

Recommendation

In patients with suspected bacterial meningitis, it is strongly
recommended to determine CSF leukocyte count, protein and
glucose concentration, and to perform CSF culture and Gram stain.

In patients with negative CSF cultures, the causative microorganisms
can be identified by PCR and potentially by
immunochromatographic antigen testing.

In patients with suspected bacterial meningitis, it is strongly
recommended to perform blood cultures before the first dose of
antibiotics is administered.

PCR'In bakteriyel meneniit tanisi koymadaki duyarhiligi
S. pneumonia 79-100%
N. meningitidis 91-100%
H. influenzae 67-100%

409 bakteriyel menenjit hastasinin %33’ Unun tanisi geleneksel

yontemlerle degil sadece PCR ile konulabilmis (Parent du
Chatelet | et al. 2005)

10992/1925 (%57) hastada invazif meningokokkal hastalik sadece
PCR ile teyit edilebilmis (Heinsbroek E et al. 2013)

46/188 (7%24)pediatrik meningokok hastaligr sadece PCR ile teyit
edilebilmis. Kultur pozifif olanlarin %5'inde PCR negatifl (Munoz-
Almagro C et al. 2009)

PCR ozellikle lumbar ponksiYon oncesinde antibiyotik alip
kUltorleri negatiflesen hastalarda yararli

Dezavantagjlari:

antimikrobiyal duyarlilik belirlenemiyor

bakteriyel menenijit olgularinin %5-26'sina S. pneumonia, N.
menin )iﬁdis, H. influenzae disi bakteriler neden olur (panelde
eldagll:

PCR henuz BOS kulturunun yerine almaz ama faydali bir ek test

European Monitoring Group on Meningococci (EMGM):
Meningokoktan suphelenildiginde PCR gerekli (essential) bir test
olarak kabul edilmektedir. (Fox AJ et al. 2007)



Meningitis Diagnostics Use Cases

Nucleic acid tests. Nucleic acid tests (NAT) such as laboratory-based PCR are highly sensitive but require
sophisticated laboratory infrastructure including biosafety cabinets to avoid contamination issues, as well as highly
skilled laboratory technicians. Other assays such as LAMP are less susceptible to contamination but still require a
modest laboratory environment and user training. Multiplex PCR panels have been developed for meningitis
pathogens and syndromic diseases using PCR kits for (3 species per tube), and array-based platforms (14-20
species per array); these platforms require the highest level of skill and laboratory infrastructure.'®'* At the other
end of the spectrum, point-of-care (POC) nucleic acid tests are fully automated and can be run in a near-patient
laboratory by clinic staff after moderate training, though POC meningitis assays are currently available only for

tuberculosis meningitis.**

Use Case 1: Epidemic/outbreak setting (Africa) — Identification of Nm serogroup at peripheral level (health

center or district hospital) for appropriate vaccine response

Use Case 2: Epidemic and endemic settings (worldwide) — Identification of bacterial meningitis/septicaemia at

peripheral level (health clinic or hospital) to initiate antibiotic treatment (yes/no) for case management

Use Case 3: Epidemic and endemic settings: Syndromic meningitis panel (minimum 10 pathogens) at hospital

level (district/regional hospital) for case management: stopping or changing antibiotics

World Health
Organization

Since many of the symptoms of meningitis are similar to other endemic diseases, it is critical to differentiate the
source of infection from other syndromic pathogens in order to determine the appropriate treatment regimen,
including as switch treatment or terminate inappropriate treatment. Given the complexity of the assay, it would
likely be implemented at hospitals with higher infrastructure. Ideally the test would differentiate pathogens such
as N.meningitidis, S.pneumoniae, H.influenzae type b, Salmonella, Listeria, Group B streptococci, echovirus,
coxsackievirus, varicella zoster virus, enterovirus, herpes simplex, Cryptococcus from CSF or venous whole blood.
The assay needs to be highly specific and sensitive to influence case management (stopping /changing
antibiotics).' The test happens at hospital level on samples from in-patients or on samples referred from a health
facility that is geographically close.

Use Case 1 - Differential detection of Nm serogroups; A (LFA/RDT)

Use Case 1 - Differential detection of Nm serogroups; B (LFA/RDT, LAT, EIA)

Use Case 2 -ldentification of bacterial meningitis (vs. viral or non-meningitis disease); A (LFA/RDT)

Use Case 2 - Identification of bacterial meningitis (vs. viral or non-meningitis disease); B (LFA/RDT, LAT, EIA,
POC-NAT)

Use Case 3 - Syndromic panel for detection and differentation of meningitis; A (LFA/RDT, LAT, POC-

NAT)

Use Case 3 - Syndromic panel for detection and differentation of meningitis; A (LFA/RDT, LAT, EIA, POC-NAT,
lab-NAT)
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Cerebrospinal
fluid (CSF) and
EDTA or citrated
blood sample
Cerebrospinal
fluid (CSF) and
blood (without
heparin)
Cerebrospinal
fluid (CSF) and
blood (without
heparin)

CSF, blood (without
heparin), throat
swabs, sputum and
stool

n/a

cerebrospinal
fluid (CSF)

cerebrospinal
fluid (CSF)

CSF

cerebrospinal
fluid (CSF)

CSF

Quantitative detection of bacteria: Streptococcus Group B, Listeria
monocytogenes, Escherichia coli

Quantitative detection of viruses: herpes simplex virus 1 and 2, varicella zoster
virus, enterovirus, mumps virus, human parechovirus

4 tubes: Quantitative detection of viruses: human cytomegalovirus, Epstein-Barr
virus, human adenovirus, herpes simplex virus 1 and 2, varicella zoster virus,
enterovirus, human parechovirus, human herpesvirus 6 and 7, human parvovirus
B19

Quantitative detection of viruses enterovirus, human parechovirus, human
adenovirus

detection of bacteria: Neisseria meningitidis, Haemophilus influenzae and
Streptococcus pneumoniae

Panel 1 (Viruses): Herpes simplex virus type 1, Herpes simplex virus type 2,
Varicella-zoster virus, Epstein-barr virus, Cytomegalovirus, Human herpesvirus 6,
Human herpesvirus 7; Panel 2 (Viruses): Parvovirus B19, Mumps virus,
Parechovirus, Adenovirus, Enterovirus; Panel 3 (Bacteria): Haemophilus influenza,
Streptococcus pneumoniae, Listeria monocytogenes, Neisseria meningitides,
Group B Streptococcus, E.coli K1

Panel 1 (Viruses): HSV 1, HSV 2, VZV (HHV3), EBV (HHV4), CMV (HHV5)(CE0086),
HHVG6; Panel 2 (Viruses): Enteroviruses; Panel 3 (Bacteria): Streptococcus
pneumoniae, Neisseria meningitides, Haemophilus influenza, Listeria
monocytogenes, Group B Streptococcus, (Streptococcus agalactiae)

detects 12 common bacterial pathogens for meningitis

Viruses: HSV 1/2, VZV, EBV, CMV, Human Herpesvirus 6/7/8, Human enterovirus,
Parechovirus, Mumps, Measles; Bacteria: Listeria monocytogenes,
Staphylococcus aureus, Streptococcus pneumoniae, Streptococcus agalactiae,
Neisseria meningitides, Borrrelia burgoferi/miyamatoi, Echerichia coli K1

BACTERIA: E.coli K1, H.influenza, L.monocytogenes, N.meningitides, Streptococcus
agalactiae, Streptococcus pneumoniae; VIRUSES: Cytomegalovirus (CMV), Enterovirus,
Herpes simplex virus 1 (HSV-1), Herpes simplex virus 2 (HSV-2), Human herpesvirus 6
(HHV-6), Human parechovirus, Varicella zoster virus (VZV)




The BioFire® FilmArray®
Meningitis/Encephalitis (ME) Panel

1 TEST. 14 PATHOGENS. 1 HOUR.




VIRAL ETKENLER BAKTERIYEL ETKENLER ZYBIO EXM3000

NUKLEIK ASIiT

Herpes Simpleks Virlsu 1 Listeria monocytogenes ; ‘s’i:-,"::i”"

Herpes Simpleks Virts 2 Neisseria meningitidis ,_ - Y oAkikA

Insan Herpesvirtst 6 Streptococcus pneumoniae 16 GRNEK
Sitomegalovirts (CMV) Haemophilus influenzae

Enterovirus Escherichia coli KT

Parekovirus Streptococcus agalactiae

. T REAKSIYON
Varisella Zoster Virus KURULUMU

Insan Herpesvirtsy 7 FUNGAL ETKENLER ST

Insan Herpesvirtsu 8 Cryptococcus gattii/neoformans

I pcr
I _| AMPLIFIKASYONU

Geleneksel Yontemlere Kiyasla Bioeksen Rakip A n HHE %0

Duyarllik 100 94,2
Ozgulluk 98,24 99,8
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Diagnostic test accuracy of the BioFire® FilmArray®

meningitis/encephalitis panel: a systematic review and meta-analysis

G.S. Tansarli 2, K.C. Chapin %" Clinical Microbiology and Infection 26 (2020)
FilmArray meningitis/encephalitis (ME) panel » duyarlilik= 20% (95% CIl 86-93%)
» SSS infeksiyonlarna sik neden olan » OzgUlluk= 97% (95% Cl 94-99%)

PatojenelEt » yanlis pozitif= 11.4% (4% kararlastirma sonrasi)

> yanls pozitif ve yanlis negatit olgular bildirildl » en sik yanlis pozitif S. pneumoniae, S. agalactiae

¢ tqnlsql te.st keSS » yanls negatif= 2.2% (1.5% kararlastirma sonrasi)
diagnostic fest accuracy
» en sik yanlis negatif HSV 1/2, enterovirus,

» ME paneliile referans standart yontemi Cryptococcus neoformans/gattii

kargllastiran caliS eI » yanlis negatif C. neoformans/gattii hastalar tedavi
» toplum kaynakli ME olgulari almis veya almakta olan antijen pozitif hastalar

» 13 calisma (3764 hasta) » BioFire ME paneli yuksek tanisal kesinlige sahip

Dr. Tansarli and Dr. Chapin report grants from BioFire Di-

agnostics, LLC, for work outside of this work.




Impact of the FilmArray meningitis/encephalitis panel on antimicrobial
duration among patients with suspected central nervous system
infection

https://doi.org/10.1016/j.diagmicrobio.2021.115394
[

Diagnostic Microbiology and Infectious Disease 100 (2021) 115394

Kellie ]. Goodlet™*, Elaine Tan?, Lindsey Knutson®, Michael D. Nailor”

Summary of controlled studies evaluating changes in antimicrobial duration with implementation of the FilmArray meningitis encephalitis multiplex PCR panel for patients with suspected central nervous system infection.

Author (Year)

Patient population

FAME group

Control group

Organism
positivity

Turnaround
time (hours)

Length of
stay (days)

Antibiotic
duration (days)

Acyclovir
duration (days”)

Broadhurst
(2020)

Dack (2019)

Evans (2019)

Hagen (2020)

Messacar (2020)

Mina (2019)

Moffa (2020)

Nabower (2019)

Posnakoglou
(2020)

Walker (2020)

Pediatric and adult patients with
suspected HSV encephalitis (U.S.)

Adult patients with suspected men-
ingitis and CSF pleocytosis (U.S.)

Pediatric and adult patients with
suspected meningoencephalitis
and receipt of > 1 acyclovir dose
(US.)

Pediatric patients with suspected
CNS infection and antibiotics or
acyclovir prescribed (Germany)

Pediatric patients (age >60 d) with
suspected CNS infection (U.S.)

Pediatric (age >3 mo) and adult
patients with CSF pleocytosis
>100 cells/uL and (-) CSF or blood
cultures (Israel)

Adult patients with suspected CNS
infection (U.S.)

Pediatric patients with CSF testing <
48 h from admission (U.S.)

Pediatric patients with CSF pleocyto-
sis (Greece)

Adult patients with CSF pleocytosis
and (+)FAME result (U.S.)

38 patients (-) for
HSV; 2/2017-3/
2019

47 patients; 8/2016-
8/2017

76 patients; 4/2017-
12/2017

46 patients; 6/2016-
2/2017

408 patients; 1/
2017-12/2017

8 patients (+) for
bacteria per
FAME; 6/2016-6/
2018

79 patients; 10/
2017-9/2018

223 patients; 7/
2016-7/2017

71 patients; 4/2018-
4/2019

91 patients; 6/2016-
9/2016

39 patients (-) for HSV;
5/2016-12/2016

50 patients; 8/2015-8/
2016

132 patients with > 1
viral PCR result; 4/
2016-12/2016

46 matched patients; 1/
2012-5/2016

4888 patients; 1/2007-
1/2017

23 patients; 1/2010-5/
2016

81 patients; 10/2016-9/
2017

348 patients; 7/2015-7
2017

71 patients; 4/2018-4/
2019 (randomized,
prospective)

72 patients; 6/2015-9/
2015

0% HSV (by design)

42.6% (18/20 viral, HSV
unknown) vs NR

25% (14/19 viral, 3 HSV)
vs 10.6% (9/14 viral, 1
HSV)

30.4% vs 10.9% (all viral,
0 HSV)

4.2%(11/17 viral, 0 HSV)
vs 4.7%(161/231 viral,
8 HSV)

100% (8/8 bacterial) vs
0% (by design)

11.4% vs 9.9% (all viral,
4/9 vs 3/8 HSV)

24.7% (38/55 viral, 1
HSV) vs 14.7% (46/51
viral, 2 HSV)

52.1% (27/37 viral, 0
HSV) vs 22.5% (11/16
viral, 0 HSV); P<
0.001

NR

NR

NR

62vs379;
P<0.01

4.1 vs 85-124%;
P<0.001

Bacterial: 2.2 vs 34;
HSV: 2.2 vs23.2

NR

24vs132;
P<0.001

NR

4vs4; P=0935

52vs6.1; P=0.59

5vs5; P=0.384

10vs 17; P=0.065

44vs6.6;P= 0.02

25vs2.8;P=0.049

5vs 8; P<0.001

8vs 8; P=0.623

NR 1.3 vs2.5;
P=0.03

3 vs 3 (antibiotic vs acyclovir
not differentiated); P = 0.572
19vs1.6; 13vs1.7;

P=0.28 P<0.01

4 vs 6;
P=0.023

1vs3; P<0.001

NR 3 vs 5 doses;
P=0.05

9.5 vs 15.2 (antibiotic vs acyclovir
not differentiated); P =0.007

5vs7;P<0.001 1vs3; P<0.001

18vs1.9;P=0.14 1vs3doses;P<

0.001
4vs7; P<0.001 3vs5; P<0.001

3vs5; P=0.156 2vs 3; P=0.396

CNS = central nervous system; CSF = cerebrospinal fluid; FAME = FilmArray meningitis encephalitis multiplex PCR panel; HSV = herpes simplex virus 1 or 2; NR = not reported.

2 Dependent on viral pathogen (HSV = median 85 hours).

b Unless otherwise specified.




Author (Year) Turnaround Length of Antibiotic Acyclovir
time (hours) stay (days) duration (days) duration (days®)
Broadhurst NR NR NR 1.3 vs 2.5;
(2020) P=0.03
Dack (2019) NR 4vs4; P=0.935 3 vs 3 (antibiotic vs acyclovir
not differentiated); P=0.572
Evans (2019) 6.2 vs 37.9; 5.2vs6.1; P=0.59 1.9 vs 1.6; 1.3vs1.7;
P<0.01 P=0.28 P <0.01
Hagen (2020) NR 5vs5; P=0.384 4vs 6; 1vs3; P<0.001
P=0.023
Messacar (2020) NR NR NR 3 vs 5 doses;
P=0.05
Mina (2019) NR 10vs 17; P=0.065 9.5 vs 15.2 (antibiotic vs acyclovir
not differentiated); P =0.007
Moffa (2020) 4.1 vs 85-1247; 4.4vs6.6; P= 0.02 5vs7; P<0.001 1vs3; P<0.001
P < 0.001
Nabower (2019) Bacterial: 2.2 vs 34; 25vs28;P=0049 18vs19;P=0.14 1vs3doses;P<
HSV: 22 vs23.2 0.001
Posnakoglou NR 5vs8; P<0.001 4vs7; P<0.001 3 vs 5; P <0.001
(2020)
Walker (2020) 2.4vs 132; 8vs8; P=0.623 3vs5; P=0.156 2vs3; P=0.396

P < 0.001

"BioFire FilmArray Meningitis
Encephalitis” paneli BOS kOIt0rU ile
birlikte kullanildiginda organizma
saptama duyarliigini %%0’lara
cikaryor

» gercek hayatta gereksiz antimikrobiyal
kullanimini azaltabillir mie

Sonuc¢ bildirimi cok daha hizli
> 2.2-6.2saate 24 veya daha uzun

Calismalarin yarisi antibiyotik
suresinde anlamli dUsus gostermis

8/10 calisma asiklovir sUresinde dUsuk
dUzey ama anlamli kisalma gdstermis

Pozitif sonuc antimikrobiyal
degistirmede negatif sonuca gore
daha eftkili

» negatif ciksa da antibiyotige devam
ediliyor € mudahale ediimeli




Impact of a Multiplex Polymerase Chain Reaction Panel
on Duration of Empiric Antibiotic Therapy in Suspected
Bacterial Meningitis

Justin J. Choi,’ Lars F. Westblade,’* Lee S. Gottesdiener,’ Kyle Liang,' Han A. Li,' Graham T. Wehmeyer,' Marshall J. Glesby,’ and Matthew S. Simon’

'Division of General Internal Medicine, Department of Medicine, Weill Cornell Medicine, New York, New York, USA, “Department of Pathology and Laboratory Medicine, Weill Cornell Medicine,
New York, New York, USA, ®Division of Infectious Diseases, Department of Medicine, Weill Comell Medicine, New York, New York, USA

Met inclusion criteria (n = 342)

Open Forum Infectious Diseases®2021

https://doi.org/10.1093/0fid/ofab467

Table 2. Antimicrobial Use and Hospitalization Outcomes

Pre-multiplex PCR ME Panel Post-multiplex PCR ME Panel

Clinical Outcome (n ="137) (n = 69) PValue
Duration of empiric antimicrobial therapy, hours, median (IQR) 34.7 (8.5-61.7) 12.3 (3.3-40.0) .01
Duration of total antimicrobial therapy in hospital, hours, median (IQR) 39.6 (10.3-86.0) 14.3 (4.3-64.9) .02
Time to targeted therapy, hours, median (IQR) 59.3 (36.5-74.6)° 702 (0.9-12.4)° <.001
Patients hospitalized, n (%) 126 (92.0) 63 (91.3) .87
Hospital length of stay, days, median (IQR) 4 (2-7) 3 (1-5) .03
In-hospital mortality, n (%) 32.2) 2 (29 1.00

! |

Included in analysis (n = 137) Included in analysis (n = 69)




Diagnostic challenges of central nervous system infection: extensive
multiplex panels versus stepwise guided approach

P. Vetter %", M. Schibler 2, J.L. Herrmann >4, D. Boutolleau >¢  Clinical Microbiology and Infection 26 (2020)

Main advantages and limitations of molecular multiplex assays such as the Fil-
mArray® ME panel

Advantages Limitations

Not fully comprehensive: does

Sealed format pecific epidemiology not
Low turnaround time

Multiple targets tested Too extensive for most clinical
simultaneously situations (i.e.
meningoencephalitis in non-
traveller immunocompetent

Potential decreased length of Ty
stay conventional singleplex assays

Decreased health costs by rapid - 19w e
herpes simplex virus and

cl U U
most targets
pecreased antimicrobial use Need for confirmation test for
(mainly acyclovir) some targets




Diagnostic challenges of central nervous system infection: extensive
multiplex panels versus stepwise guided approach

P. Vetter %", M. Schibler 2, J.L. Herrmann >4, D. Boutolleau >¢  Clinical Microbiology and Infection 26 (2020)

Suggested algorithm If patient immunocompromised, call ID specialist

HIV Serology
CSF cell count, glucose and protein level, aspect of the CSF

Suspec l' 1

CNSinf Purulent CSF r
LA Elevated number of white blood cells Clear CSF :peat it
High neutrophil count Elevated number of white blood cells ing)
‘ Low glucose High lymphocytes count 55
High protein Normal to low glucose
Normal to high protein

Gram stain Small bacterial panel: Small viral panel: Gram stain
Bacterial culture S. pneumoniae, N. meningitidis HSV-1, HSV-2, VSV, EV
v v v v

© © © O
! ! ! !

Call ID specialist and discuss Adapt clinical management = @ Bacterial/Mycobacterial culture
additional testing for bacteria accordingly Syphilis serology

depending on exposure/risk factors Borrelia serology
TBE PCR/serology

Discuss additional testing with ID specialist depending on exposure/risk factors/imaging/EEG
GenXpert TB, IGRA, CrAg, CMV, EBV, HHV-6, JCV, Rabies, LCMV, MeV, o e
Arboviruses PCR/serology (WNV, Toscana virus...), intrathecal antibody synthesis (HSV, VZV, MeV...) ...




Toplum Kokenli Santral Sinir Sistemi
Enfeksiyonlarinda Bakteriyel ve Viral Etiyolojinin
Molekiiler Yontemlerle Degerlendirilmesi

Mikrobiyol Bul 2017; 51(3): 277-285

doi: 10.5578/mb.57358

Hasip KAHRAMAN?, Alper TUNGER?, Sebnem SENOL3, Hérii GAZi*, Meltem AVCP, : .

Bahar ORMENS, Nesrin TURKER®, Sabri ATALAY”, Siikran KOSE/, Sercan ULUSOYZ, Melter (RS SUELCYel(eN oIS U elglely
o 8 08 iPAHI8 8 JLAY? - , : .

ELI;(L]JCS)% T:SE:U!(/:SLLSKQESBRQ& SIPAHI®, Tansu YAMAZHAN®, Zeynep GULAY?, Sema ALP > ’roplum kdkenli SSS |nfel<5|yonlor|

» bakteriyel ve viral etkenlerin bakteriyel kultor ve

Tablo I. PCR Yontemiyle [zole Edilen Etkenlerin Dagilimi

Bakteriyel menenijit olgulari
izole edilen etkenler
Streptococcus pneumoniae
Neisseria meningitidis
Haemophilus influenzae

Listeria monocytogenes
S.pneumoniae + N.meningitidis
S.pneumoniae + enterovirus
S.pneumoniae + EBV
N.meningitidis + enterovirtis
S.pneumoniae + HHV-6

Grup B streptokok + enteroviriis
Toplam

Viral menenjit/ensefalit olgulari
izole edilen etkenler
Enterovirlis

HSV-1

HSV-2

vzv

Enteroviriis + HSV-1
Enteroviriis + EBV

HSV-1 + EBV

Toplam

HSV: Herpes simpleks viriis; EBV: Ebstein Barr viris.

_a_aNNN_A_a_aNK

multipleks PCR yontemiyle arastinimasi
Nisan 2012 — Subat 2014
» SSS infeksiyonu bulgulari ile basvuran 92 hasta

Seeplex meningitis-B, -V1 ve -V2 panelleri
kullanilmis

/9 hasta: 41 hastada panelle etken gosterilmis

» bakteriyel menenjit dusunulen 46 hastanin:
konvansiyonel kUlturle 10 (%21.7)
? pndmokok, 1 H. influenzae
panel ile 27 (%58.6) hastada etken gdsterilmis

» viral menenjit/ ensefalit dusunUlen 33 hastanin:
panel ile 13'Unde etken saptanmis

Panel ile SSS infeksiyonlarinda etkeni
saptayabilme oranlart arfmis

» coklu etken saptamanin klinik anlamie
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Saglik Uygulama Tebligi’'nde 8 Subat 2022’de yayinlanan degisiklik tebligi ile Tibbi Mikrobiyoloji
Laboratuvari Molekiiler Mikrobiyoloji biriminde halen calisilan bazi testlerin SUT kodlari iptal
edilmistir. Bu nedenle bu SUT kodlarini iceren testler faturalandirilamayacaktir. Bu kalemlerin
calisilamamasi, 6zellikle Giglincli basamak saglik hizmeti sunan kurumlarda, tani ve tedavi stireglerinde
hastalarin aleyhine isleyecektir.

Konu olan testler;
o Solunum Sistemi Patojenleri Real Time PCR testi

o Menenjit-Ensefalit Etkenleri Real Time PCR testi

o Gastrointestinal Sistem Patojenleri Real Time PCR testi gibi birden fazla parametre igeren
sendromik testler ile,

« Breumocystisjirovedii Real Time SeRtesti Hem devam etmekte olan ihale siireglerine ait geri ddemelerin yapilabilmesi, hem de ileriye doniik

sorun yasanmamasi icin Mikrobiyoloji SUT Kodlarinin hizla diizenlenmesi, bu ¢alisma tamamlanincaya
* BKVirus Real Time PCR testi kadar, kaldirilan PCR multipleks, Real-time PCR 11 ve (izeri reaksiyon ve RT-PCR kodlarinin ACILEN

SUT 2B listesine tekrar eklenmesi gerekmektedir.

Adenovirus Real Time PCR testi

Enterovirus Real Time PCR testi gibi spesifik viral etkenlerin molekiiler tanisina yénelik testler
Antiviral direng tayini

Genotipik analiz gibi DNA dizi analizi vb. molekiiler mikrobiyolojik testlerdir



Clinical Metagenomic Sequencing
for Diagnosis of Meningitis and Encephalitis N Engl J Med 2019;380:2327-40.

BACKGROUND
Metagenomic next-generation sequencing (NGS) of cerebrospinal fluid (CSF) has
the potential to identify a broad range of pathogens in a single test.

METHODS

In a l-year, multicenter, prospective study, we investigated the usefulness of
metagenomic NGS of CSF for the diagnosis of infectious meningitis and encepha-
litis in hospitalized patients. All positive tests for pathogens on metagenomic NGS
were confirmed by orthogonal laboratory testing. Physician feedback was elicited

C Protocol for Metagenomic NGS Assay

Clinical Laboratory Sequencing

Isolate Construct

DNA and metagenomic
RNA NGS library

Receive
sample

UWILLE LU LUW LILTLD UL pPdllugclld 1l LOor. A Widl UL 0 UL 1D Uldgliuded 11duc sulcly

by metagenomic NGS had a likely clinical effect, with 7 of 13 guiding treatment.

CONCLUSIONS

Routine microbiologic testing is often insufficient to detect all neuroinvasive
pathogens. In this study, metagenomic NGS of CSF obtained from patients with
meningitis or encephalitis improved diagnosis of neurologic infections and pro-
vided actionable information in some cases. (Funded by the National Institutes of
Health and others; PDAID ClinicalTrials.gov number, NCT02910037.)

DOI: 10.1056/NEJM0al803396

A Established Diagnoses in the Study Patients

Metagenomic
NGS only (N=13)

Both (N=19)

Conventional
testing (N=26)

B 57 (27.9%) Infectious I 3 (1.5%) Toxic metabolic
B 17 (8.3%) Autoimmune 1 (0.5%) Vascular

7 (3.4%) Neoplastic 15 (7.4%) Other

3 (1.5%) Postinfectious Il 101 (49.5%) Unknown




Clinical Metagenomic Sequencing

for Diagnosis of Meningitis and Encephalitis

N Engl ] Med 2019;380:2327-40.
DOI: 10.1056/NEJMo0al803396

E Clinical Effect (13 cases diagnosed by metagenomic NGS only)

4
v

B 7 (54%) Enabled appropriate and targeted treatment

— N. farcinica — long-term treatment with oral moxifloxacin and
minocycline

— Candida tropicalis — treatment with high-dose fluconazole and liposomal
amphotericin B (started empirically for elevated 1,3-B8-D-glucan level)

—HEV — successful treatment with IV ribavirin after patient was
readmitted with liver failure and consideration of liver transplantation

E. aerogenes — narrowing of antibiotic therapy to IV cefepime

1 (8%) Helped to rule out coinfections; enabled patient to proceed with
chemotherapy (EBV-associated lymphoma)

B 1 (8%) Supported clinical decisions to narrow coverage (neisseria)

2 (15%) Had no effect, because patient already discharged from
hospital (enterovirus)

B 1 (8%) Had no effect, because clinical significance unclear (MW polyomavirus)

1 (8%) Provided reassurance to patient or surrogate (SLEV)

and oral trimethoprim—sulfamethoxazole

— Enterococcus faecalis — narrowing of antibiotic therapy to IV vancomycin;
discontinuation of meropenem

— S. mitis — narrowing of antibiotic therapy to IV cefepime; continuation
of antibiotics for 4 wk to treat CNS infection

_S. agalactiae — treatment with an additional 4 wk of therapy with IV
ceftriaxone and vancomycin




Mikrobiyolojik Tanida Sendromik Paneller

Ulkemiz Kosullarinda Ne Kadar Yararlie
Santral Sinir Sistemi (SSS) Infeksiyonlart

» SSS infeksiyonlannin tanisinda sendromik panelin yeri ayri

» Bu infeksiyonlarda dogru taniyi en kisa surede koymak mortalite ve morbiditeyi dnlemek
acisindan ¢cok onemli

» Panel yardimi ile gereksiz antimikrobiyal kullanimini azaltmak, hastanede kalis suresi
kisaltmak faydalh ama daha az dnemli

» Geleneksel standart yontemlerle birlikte kullaniimali

» Ulkemiz kosullarinda kullanimi, yaran?

» Yararh, kullaniimal
» Merkezi referans labda sunulabilir ama geri donus hizini (furnaround time) azaltmamali



22. TURK KLINIK MIKROBIYOLOJi VE KLimiK
INFEKSIYON HASTALIKLARI KONGRESI %

Mikrobiyolojik Tanida Sendromik Paneller Ulkkemiz
Kosullarinda Ne Kadar Yararlie

Santral Sinir Sistemi Infeksiyonlari

iLGINIZ iCiN TESEKKURLER!

DOC. DR. ULUHAN SILi

MARMARA UNIVERSITESI TIP FAKULTESI . T F k.. It -
INFEKSIYON HASTALIKLARI VE KLINIK MIKROBIYOLOJi AD Ip akuitesi
uluhan@hotmail.com '




