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Pozitif Kan Kaltlrd Siselerinden Direkt Gram
Boyamasi ve Antibiyogram: Ne Kadar Yararli?

*Sunum plani

* Olgular

* Pozitif kan kultiiru siselerinde hizli tanimlama ve antibiyogramin
neden gerektigi

* Pozitif kan kultiiru siselerinde hizli tanimlama ve antibiyogram
icin kullanilan testler ve karsilastiriimasi

* Pozitif kan kultiiru siselerinde hizli tanimlama ve antibiyogramin
klinik sonuclara etkisi

* Bu testlerin en etkili ne sekilde kullanilabilecegi



Olgu 1 . & “

AK, 78 yasinda erkek .

Yakinmalar: Bel agrisi, yuriirken zorlanma ¢ . bl
1 ay 6nce L4-L5 disk hernisi opr.
MR’da L-4-L5’te spondilodiskit ve apse
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Anaerob kan kiiltiirlerinde 6. giinde uyari "~k e

Kati besiyeri pasajlarinda lireme yok B s .

Siseden ve apseden Gram boyamasi: .
Gram pozitif, pleomorfik, kiime comaklar =

Tahminimiz: Cutibacterium ’, B o
(Propionibacterium ) acnes: Uygun tedavi
baslandi

MALDI-TOF tanimlama: Cutibacterium
(Propionibacterium ) acnes



Olgu 2

e SG, 37 yasinda kadin

* Yakinmalari: Ates, halsizlik, kilo kaybi
 Oykii: 6 aydir yakinmalari var
 FM’de: 2/6 sistolik tflirim

 3.gun kan kultirlerinde Gram-pozitif zincir
yapmis koklar

» Kati besiyeri pasajinda uireme yok

 Tahminimiz: Abiotrophia defectiva: SAM yerine
PG’ye gecildi (de-eskalasyon)

« MALDI-TOF tanimlama: Abiotrophia defectiva




Olgu 3

HU, 29 yasinda kadin

Yakinma: Ates ve dokuntu

Oz gecmisi: Atipik HUS, Renal transplantasyon ( 2015)

Siirekli kullandigi ilaglar: Eculizumab, Deltacortril, Mikofenolat mofetil, Takrolimus

FM: Viicut sicakhigi 38.5 C°derece, az sayida purpurik dokiinti

2.glin kan kultliriinde tireme uyarisi haberi: Gram negatif kokobasil??

Tahminimiz: Neisseria meningitidis: Uygun tedavi baslandi

MALDI-TOF tanimlama: Neisseria gonorrhoeae



Pozitif Kan Kalturd Siselerinden Bakterilerin Hizli Tanimlanmasi
Neden?

* Erken uygun antimikrobiyal tedavi sepsisli hastalarda mortaliteyi azaltir
* Uygun tedavideki her 1 saatlik gecikme sag kalimi %8’lik azaltiyor
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time from hypotension onset (hrs)

Kumar A.. Chest. 2009;136(5):1237-1248.

Kumar A. Crit Care Med. 2006;34(6):1589-1596.
Cosgrove SE. Clin Infect Dis. 2006;42(suppl 2):S82-5&9
Ferrer R. Crit Care Med 2014; 42:1749-1755



SUSCAPURIRY, A

Pozitif Kan Kultlrd Siselerinden Bakterilerin Hizli Tanimlanmasi

Neden?

* Asini antibiyotik kullanimi direncle iliskili

@000 1Kinolon kullanimi

' Kinolon kullaniminin

' azalmasiyla, idrardan izole

| edilmis E. coli suslarinda,
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| artisi olmug
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Toplumda kinolon kullanimi
arttiginda duyarlilik tekrar
azalmis.
Q”’“bﬁ

Gottesman BS. Clin Infect Dis 2009; 49:869-75



Hizli Bakteri Tanimlama Testlerinden Beklentiler

Sick patient

e Antimikrobik tedavinin

optimizasyonu S
* Hastada mortalite- *///‘li\,f——

morbiditenin azaltilmasini Giagmostic ( o
* Erken de-eskalasyonla
direncin azaltilmasi a F———

reached quickily

* Maliyetin azaltilmasi

O’Neill J. https://amr-review.org/sites/default/files/Paper-Rapid-Diagnostics-Stopping-Unnecessary-Prescription-Low-Res.pdf



Pozitif Kan Kulttri Siselerinden Bakterilerin Hizli Tanimlanmasi
Neden?

* Klinisyenlerin mikrobiyoloji raporlarina ilgisi

_~ Cabuk davranmak lazim!

guate clinical evolution ...
. Inadequate clinical evolution, modification of
clinical decisions and therapeutic modification ...
3. Revitalized interest: protocol, clinical trials,
publications, congresses, reports, ...

Sampling
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24 h 48 h 72 h 3-5 days time ?

Edwards et al. Arch Intern Med 1973; 132:678-82
Spencely et al. J Infect 1979; 1:23-26

Cunney et al. Int J Antimicrob Chemother 2080; 14:13-9

’ 7 ~ ’
José Ramon Pano-Pardo’nun slaydi R. Cantén (personal experience)




Mikrobiyolojik Sonuclarin Antimikrobiyal
Baslanmasi veya Kesilmesine Etkisi

* 509 kan dolasimi infeksiyonunda mikrobiyoloji raporlarinin
antimikrobiyal yonetimine etkisi
* Antibiyotiklerin ¢cogu flebotomi sirasinda ve Gram boyamasi sonuglari
alindiktan sonra baslanmis
* Antibiyogram sonuglari, antimikrobiyal yonetiminde en az etkisi olan bilgi

Munson EL. J Clin Microbiol 2003; 41: 495—-497.



Uremis Kan Kulturlerinin Klasik Degerlendirilmesi

Kan kailtard o Tanimlama ve De-
alinmasi ve inkiibasyon \S;Efmeer;? Hyar duyarlilik eskalasyon
Ampirik tedavi testleri Eskalasyon

- Y

>24 saat sff’ ;'{ m. >24 saat

Sonuglar en erken 48 saat, genelde 72-96 saatte
Gram boyamasi ve diger hizli tani testleri bu suireyi 24 saate diislirebilir

11



Uygun Ampirik Antimikrobik Secimini Etkileyen Faktoérler

Infeksiyon Hastaliklari ve Klinik
Mikrobiyoloji Uzmani

Erken ve uygun
antimikrobiyal
secimini




Pozitif Kan Kulttru Siselerinden Bakterilerin Hizli Tanimlanmasi

* Gram boyamasi
* PCR

* Multipleks PCR

* Nanopartikiil prob teknolojisi (niikleik asid ekstraksiyonu ve
PCR amplifikasyonu)

* Peptid niikleik asid floresan in situ hibridizasyon (PNA FISH)
 MALDI-TOF

13



Clinical Microbiology (Ot
Reviews CLINICAL MICROBIOLOGY BEST PRACTICES

j AMERICAN
i SOCIETY FOR

MICROBIOLOGY

Effectiveness of Practices To Increase Timeliness of Providing Targeted
Therapy for Inpatients with Bloodstream Infections: a Laboratory
Medicine Best Practices Systematic Review and Meta-analysis

* Kan dolasimi infeksiyonlarinin erken uygun tedavisini saglamak amaciyla
kullanilan hizli tani testlerinin etkinligini arastiran 16 ¢alismanin meta-analizi

e Kullanilan testler 12 calismada molekiiler, diger 4’ii Api, ViTEk vb.

 Gram boyamasi, tim ¢alismalarda pozitif kan kiltiirlerini dogrulamak i¢gin
kullanilmis bir rutin mikrobiyoloji testi olmasina karsin, sadece bir ¢calismada
klinik sonuclara etkisi arastiriimis

Buehler SS. Clin Microb Rev 2016; 29: 59-103.




Pozitif Kan Kaltird Siselerinden Bakterilerin Hizli Tanimlanmasi

* ideal test
* Kolay ulasilabilir
* Kolay yapilabilir
* Ucuz
* Hizl sonug¢lanan
* Dogru sonug veren
* Duyarl
e Ozgiil
* Klinik sonuglara olumlu etkili



Pozitif Kan Kultart Siselerinden Bakterilerin Hizli Tanimlanmasi

* Degerlendirmede deneyim ve beceri cok onemli

* Test basina maliyet
* Molekiiler (Verigene) 99 S
* PNA-FISH 57 S
 MALDI-TOF 2 S (Cihaz: 350.000 Euro)

* Gram boyamasi <0.5S$>

Walker T. J Clin Microb 2016; 54: 1789-96.



Bizim Icin Test Maliyeti Onemli mi?

KiSi BASINA DUSEN MiLLi GELIR

1 Katar 100889 G a3 ;
2 Liksemburg 7953 TURKIYE BRUT DIS BORC STOKU (MILYAR §)
3 Singapur 60799 500
4 Norveg 54397 250 433.1 438.0
5 Brunei 54114 1500 4019 3964 4051 H2.7
6 ABD 51704 400 -
7 Hong Kong 50936 - 3396
8 Isvigre 44864 so17 3037
9 San Marino 42724 300 280.8 %7 -
10  |Kanada 42317 249.9
250
11  |Awvustralya 41954 208.0
12 Avusturya 41508 200 1708
13 Hollanda 41527 1442 Ak
14 |irlanda 40716 150 4256
15 Isveg 40304 100
16 Kuveyt 39874
17 |izlanda 39718 50
13  |Almanya 33666 :
13 |Tayvan 38357 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2017 2017
20 |Belgika 37459 a 2 @
62 |Tirkiye 14812




Pozitif Kan Kaltira Siselerinden Bakterilerin Hizli Tanimlanmasi

__Gramboyamasi |~ Test siiresi <10 dk
Verigene®
FilmArray®
_ | Test suiresi 2h
MALDI-TOF MS
Kisa sureli ktltur +
MALDI-TOF MS

18



Pozitif Kan Kulturu Siselerinden Direkt Gram Boyamasi

* Toplam 8253 kan kultiiru siselerinden direkt yapilmis Gram boyama

sonugclari: Toplam hata orani %0.7 3'li Acinetobacter spp.
No. of Positive No. No. of Major No. of Mixed No. of Bacillus
Blood Culture Gram Stain Blood Cultures Misread Errors’ Cultures Species
Gram-positive cocci 5,885 22 (0.4) 61(0.1) 16 (0.3) —
Gram-positive rods 367 10 (2.7) 7 (1.9) 3(0.8) —
Gram-negative rods 1,959 251(1.3) 5 (0.36) 9 (0.5) 11 (0.6)
Gram-negative cocci 42 me 0 (0) 0 (0) —
Total 8,253 18 (0.2) 28 (0.3) 11 (0.1)

9’u Bacillus spp. ve
2’si Clostridium spp.

Rand KH. Am J Clin Pathol 2006;126:686-690



Bakterilerin Gram Morfolojilerine Detayli Bakis

Clostridicum spp. Gram-positive, -variable, or -nega- EBElood, intra-abdominal. wounds, Mormal gastrointestinal and genital
tive bacilli with or without abscesses tract microbiota
spores: bacilli may be large. slen-
der and short, or long: sometimes
form coils; often smaller thian
Racillus spp.

5. prewrmonide Gram-positive cocci in pairs, lancet Lower respiratory tract, blood., Duellung test may be used on se-
shapes. short chains CSF. sterile fluids lected clinical specimens.
Enferococcus spp. Gram-positive coccl in pairs, short Urine, wounds, blood, intra-ab- Mormal gastrointestinal tract micro-

chains: may resemble pneumo- dominal abscesses biota:; common cause of superin-
fections in patients treated with

coocl
expanded-spectmum cephalospo-
rins
Streplococcus spp. Round to oval gram-positive Ccooci., Blood, CSF, respiratory tract, May be difficult to distimguish from
occasionally elongated:; in pairs multiple other sources coryvnebactera and lactobacilli

andfor short to long chains; nutri-
tionally variant streptococct often
seen as highly pleomorphic,
gram-variable to gram-negative
coccobacilli with pointed ends
and spindle shapes

Aerococcus viri- Gram-positive cocci in pairs, tet- Blood, CSF
cferrs rads., clusters

Rothia macilagi- Large gram-positive coCci in pairs, Blood in compromised patients, Mormal oral microbiota
FLOSC tetrads peritoneal dialysates

Gram Stain. Clin Microb Procedures Handbook 3rd Ed. ASM Press 2010, : 3.2.1.1-3.2.1.21.



SHORT REPORT

Rapid identification of Staphylococcus aureus from BacT/
ALERT blood culture bottles by direct Gram stain
characteristics

D R Murdoch, R L Greenlees

* Direkt Gram boyamada stafilokoka benzeyen Gram-pozitif kok goriilen 150 kan
kiltlirli incelenmis

Staphylococcus aureus ve KNS'nin kan kulturu siselerinden
vapilmis direkt Gram boyamadaki goriinumleri

Botfle type  Organism Cell size Cluster characteristics
Anaerobic 5 aureus Small (<1 pm) Irreqularly clustered in large numbers (typically
200-300 cells)
Coogulase-negative  Large (=1 pm) Tetrads or small clusters up to 16 cells
staphylococe s
Aerobic 5 aureus Large (=1 pm) Very tight clusters (typically 8-32 celk). Individual | g
cells cannot be distinguished
Coogulase-negative  Variable [typically  Tetrads or small clusters up to 16 cells
staphylococe <] um)

Murdoch DR. J Clin Pathol 2004;57:199-201
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SHORT REPORT

Rapid identification of Staphylococcus aureus from BacT/

ALERT blood culture bottles by direct Gram stain
characteristics

D R Murdoch, R L Greenlees

* Bu olcutlerle S aureus’u diger stafilokoklarda '%89 Juyarhilik v.%98 6- gullukle
ayirt edebilmisler

 Test suiresi 10 dk

Table 2 Performance characteristics of Gram stain compared with culture for idenfification of Staphylococcus aureus from
BacT /ALERT blood culture botiles

Mo. Gram stains positive for § aureus/ Mo. Gram stains negative for § aureus/
Blood culture  Mo. cultures positive for 5 aureus No. cultures negdtive for 5§ aureust

Microscopist* bottle type (% sensitivity) (% specificity) PPV (%) NPV (%)

Technologist All 59/66 (89) 82/84 (98) 59/61 (97) 82/89 (92)
Aarcbic 26/31 (84) 49/50 (98) 26/ 27 (96) 49/54 (91)
Ancerobic 33/35 (94) 33/34 (97) 33/34 (97) 33/35 (94)

Microbiclogist All 58/66 (88) 77/84(92) 58/45 (89) 77/85 (91)
Aarobic 24/31 (77) 47 /50 (94) 24/ 27 (89) 47/54 (87)
Anosrobic 34/35 (97) 30/34 (88) 34/38 (89) 30/31 (97)

“Technologist experienced with the criteria; clinical microbiclogist recently taught the criteria; Tincludes coogulase negative staphylococci and micrococeus
spacies.
NPV, negative predictive value; PPV, positive predictive value.

Murdoch DR. J Clin Pathol 2004;57:199-201



Bakterilerin Gram Morfolojilerine Detayli Bakis

Crrganisms) Gram stain morphology=

Freguent sources Comments

Enterobacteriaceas Straight thick bacilli: short to me-
divm length with rounded ends:
antimicrobial agent-affected or-
ganisms may be pleomorphic, fil-
amentous, andfor irregularly
staining

Urinary tract, multuple other
SOUrces

Includes organisms that cause gas-
troenteritis and bacterial dysen-
tery: also normal gastrointestinal
tract microbiota; nosocomial
strains may be multiply resistant
o antimicrobial agents

Haemophilus spp..
Pastewrella spp..
fasudious gram-neg-
ative bacilli ing

Small coccoid 1o bacillary forms:
pleomorphic: often with filamen-
tous forms: may be faintly stain-

Legionella spp. Pleomorphic slender bacilli of vari-
able lengths that may stain pale;
may not take staan in clinical

spocimens

Fusobacrerivwmm nuclea-
Fearre, Caprocyviio-
Phaga spp.

Long slender bacilli with tapered to
pointed ends: “necdlelike™; may
be in pairs, end o end, or fAla-
mentous

Fusafwicte rilirr fiecro-
phorwm, Fusobaco-
ferium muortiife rier,
or Fusobacterinrm
Vil rELr

Highly pleomorphic bacilli with
rounded to tapered ends: pale and
irregularly staiming, with bizarre
forms and round bodies

Blood, sterile fluid (including Inoculate CHOMC .
CS5F), lower respiratory tract,
abscesses, wounds, eyes, gen-

ital wract

Lower respiratory tract Aodd special growth media: direct
Auorescent antibody stains and
molecular probes available:; acid
wash method may be used o en-
hance recovery from specimens
with mixed microbiota

Respiratory tract, wounds,
blood, abscesses

Endogenous microbiota

Wounds., blood., abscesses Endogenous microbiota



Bakterilerin Gram Morfolojilerine Detayli Bakis

* Pozitif siselerden Gram boyamasiyla Pseudomonas spp.’nin ayirt
edilmesi
* Olciit: Gram-negatif, ince, orta-uzun boylu, sivri uclu comaklar

* Diger Gram-negatiflerden ayirt etmede kiultire gore duyarlilik, 6zgiuilliik,
pozitif ve negatif prediktif degerleri sirasiyla %71 ve %98.9, %94 ve %93

* Gram-negatif comak+sisede ¢cok fazla gaz varsa: Enterobacteriaceae

Uehara Y. Am J Clin Pathol 2009;132:18-25
Aoki Y. Rinsho Byori. 2010 May;58(5):498-507



Pozitif Kan Kultirua Siselerindeki Bakterilerin Gram
Morfolojilerine Detayli Bakis

Campylobacter jejuni
Kan kulturu sisesinden yapilan Gram boyamada spiral bakteri

Bhattacharyya RB. N Engl ] Med 2017;377:1274-82



Ditferentiation of Candida albicans from non-albicans yeast

directly from blood cultures by Gram stain morphology

Aerob siseden Gram boyamasinda psodohif kiimelerinin goriilmesinin C.
albicans’1 gostermedeki duyarhihgi %96, ozgullugii %95
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SRR -4, L - b # 2 5 w 7 -
Pl 74 are - R ;
3 » ‘\"(‘. . / g ‘ o .-..’ 3
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‘-‘ o : N . ‘.j,
Af : 2 -3 753 3 .t\ E _ ‘ 10X
C. albicans, 10x ve 100x buylutme C. glabrata 10x ve 100x bliylitme

Harrington A. Eur J Clin Microbiol Infect Dis (2007) 26:325-329



Pozitif Kan Kilttri Siselerinden Yapilan Direkt Gram
Boyamasiyla Candida albicans’in Taninmasi
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Dallanan, kiime yapmis psodohifler (A) (10x), (B) (100x)
C.albicans’y gostermede duyarliligi %98, ozglllugu %94

Doymaz M. Diag Microbiol Infect Dis 2010; 66: 449—-451.



Comparative analysis ol Gram's stain, PNA-FISH and Sepsityper
with MALDI-TOF MS for the identification ol veast direct from

positive blood cultures

* 50 fungemili hastadan lretilmis 50 mayayla inokiile edilmis

kan kilturi siselerindeki liremeler 3 yontemle degerlendirilmis

(Gram boyamasi, PNA-FISH, MALDI-TOF MS)

* Gram boyamasinin degerlendirilmesi: 7 maya tiirii (C.albicans,

C. glabrata, C. tropicalis, C. krusei, C. neoformans, C.
guilliermondii ve C. parapsilosis) icin daha 6nceden belirlen

ozgiil morfolojik karakteristiklere gore yapilmis (4 aylik egiti

mis
im)

Subset description Clasfication resuits

Species Tofal n % of n Comect MigDY Unknown Success %

(3) Performance total
Gram's s@in 10 50 100.0 % 3 1
PNAFIH 10 5 100.0 B . 5
MALDITOF 10 50 100.0 B 0 o'

i

).
B
56,76

Scanning the slide at X10
objective will highlight the
pseudohyphal clustering

Elongated hyphae with visi-
ble septa. May appear with
or without a constriction i.e.
troe/pseudo hyphae

Transparent hyphae in my-
celial mass. The hyphae

| may poorly take up gram
stain and appcar hyaline

Rounded blastospores
originating from hyphae

Gorton RL. Mycoses. 2014 ; 57(10):592-601.




Comparative analysis of Gram's stain, PNA-FISH and Sepsityper

with MALDI-TOF MS lor the identification ol veast direct from
positive blood cultures

* Gram boyamasi, PNA-FISH, MALDI-TOF MS’in maliyetleri

Gram’s stan PNA-FISH MALDIETOF
Cost per test £017° $57.00' 217
Turnaround time 15 min 20 min 20 min
Technical Experienced” Inexperienced Inexperienced

requirement

Gorton RL. Mycoses. 2014 Oct;57(10):592-601.



Review Article
Rapid Identification of Pathogens in Positive Blood

Culture of Patients with Sepsis: Review and Meta-Analysis of
the Performance of the Sepsityper Kit

* Uremis kan kiltiirii siselerinden MALDI-Sepsityper yontemiyle
bakteri tanimlamasini degerlendiren 21 ¢calismanin (3320 sise)
derlemesi

* %80 sisede tuir dlizeyinde tanimlama yapabilmis
* Gram-negatif bakterilerde %90

e Gram-pozitif bakterilerde %76

* Mayalarda 66%

Morgenthaler NG. Int J Microbiol 2015; ID 827416



Pozitif Kan Kulturu Siselerinden Hizli Bakteri ve Direng Tanimlamasi

e 200 tek bakteri iremis kan kiilturu sisesinde Verigene BC-GN ve MALDI
Sepsityper sonuglari

Mo. (%) organisms correctly detected

by:
MALDI Sepsityper
MNo. (%) of Genus Species Verigene
Definitive identification cultures (>1.6) (==1.8) BC-GN
Enterobacteriaceas 157 (78.5) 154 (98.1) 149 (94.9) 144 (91)
Mon-Enterobacteriaceae 43(21.5) 34 (79.1) 33 (76.7) 26 (60)
Total 200 188 (94) 182 (91) 170 (85)

Arroya MA. J Clin Microbiol 2017; 55(9): 2708-18.



Impact of Reporting Gram Stain Results From Blood

Culture Bottles on the Selection of Antimicrobial Agents

ITable 31

Suspected Microorganisms and Accuracy of Gram Stain”

Gram Stain Results Matched Mismatched

Suspected Microorganism by Gram Stain Total Episodes Culture Identification Episodes
Gram-positive cocci

Staphylococcus spp 178 (36.9) 178 (100.0) 0 (0.0}

Streptococcus

Streptococcus pneumoniae 12 (2.5) 12 (100) 0 (0)
Other streptococci 35 (7.3) 35 (100) 0 (0)

Other gram-positive cocci/undetermined 3 (0.6) 2 (67) 11(33.3)
Gram-positive rods

Corynebacterium spp 4(0.8) 4 (100} 0 (0)
Gram-negative cocci

Neisseria/Moraxella spp 110.2) 1(100) 0 (0)
Gram-negative rods

Enterobacteriaceae family 147 (30.5) 138 (93.9) 9 (6.1)

Pseudomonas spp and related organisms 27 (5.6) 27 (100} 0 (0)

Other gram-negative rods/undetermined 16 (3.3 16 (100) 0 (0)
Fungi

Yeasts 21 (4.4) 21 (100) 0 (0)
Multiple microorganisms 38 (7.9 36 (95) 2 (5)
Total 482 (100.0) 470 (97.5) 12 (2.5)

Uehara Y. Am J Clin Pathol 2009;132:18-25



Impact of Reporting Gram Stain Results From Blood

Culture Bottles on the Selection of Antimicrobial Agents

Suspected Microorganism No. (%) of Start Adjuast Add Other
Based on Gram Stain Episodes Abx Spectrum Abx Other Total
Gram-positive coccl
Staphylococcus spp 178 (36.9) 20(11.2) 21 {(11.8) 34 (19.1) 32 (18.0) 107 (60.1)7
Streptococcus
Streptococcus pneumoniae 12 (2.5) O (0) O () O (0) 4 (33) 4 (33)
Other streptococci 35 (7.3) O (0) 1 (3) 8 (23) 6 (17) 15 (43)7
Other gram-positive cocci/ 3 (0.86) O (0) O (O} 2 (67) O (0} 2 (87)
undetermined
Gram-positive rods
Cornvnebacterium spp 4 (0.8) O (0) 1 (25) 2 (50) O (0} 3 (75)
Gram-negative cocci
Neisseria/NMoraxella spp 1 (0.21) O (0) O () O (0) 1 (100) 1 (100)
Gram-negative rods
Enterobacteriaceae family 147 (30.5) 10 (6.8) 0 (0.0} 5 (3.4) 30 (20.4) 45 (30.8)7
Pseudormonas spp and 27 (5.6) O (0) O () 3(11) 13 (48) 16 (59)7
related organisms
Other gram-negative rods/ 16 (3.3) O (0) O (O} O (0) 4 (25) 4 (25)
undetermined
Fungi
YWeasts 21 (4.4) 0 (0) 1 (5) 8 (38) 3 (14) 12 (57)
Multiple microorganisms 38 (7.9) 3 (8) 1 (3) 5 (13) 9 (24) -
Total 482 (100.0) 33 (6.8) 25 (5.2) G7 (13.9) 102 (21.2)

Uehara Y. Am J Clin Pathol 2009;132:18-25



Decreased Nortality Associated With Prompt Gram

Staining of Blood Cultures

e Kan kulturi Gredikten sonra Gram boyamasi sonucunun bildirilme
siiresi <1 saat olanlarla >1 saat olan 99’ar hastalik 2 grup karsilastiriimis

TAT
<1h =21 h Difference P
Time to detection (h) 13.7 13.6 0.1 .7860
Gram stain TAT (h) 0.1 3.3 -3.2 0Q0
Mortality rate (%) 10.1 19.2 -9.1 .[}389
Length of stay (d) 11.0 10.56 0.5 Nofoioe
Positive length of stay (d)" 7.9 7.7 0.2 7920
Variable costs ($) 9,643 9,361 182 9150
Male sex (% of group) 47 49 -2 J773
Age (y) 69.2 66.6 2.6 .3064

Barenfanger J. Am J Clin Pathol 2008;130:870-876



Pozitif Kan Kultura Siselerinden Direkt Gram Bovamasi

Tablo 3. Kan Kulfiiriinde Ureyen Gram_pozitif, Gram- Ureven
negatif ve Maya Go&riiniimlii Mikroorganizmalann'sS'ndaki

Cins Duzeyinde Tanimlanmasi.

Mikroorganizmanin
F'-193 Gram morfolojisi
Streptococcus spp. 2 1 3

Dogru Yanhs Toplam

Klini Konsiltan IHKM hekimi, gérdugii hastalarin tremis
kan kulturlerinden hazirlanan Gram boyamalarini
degerlendirerek Ureyen mikroorganizmalari, Gram-

Konsiiltan infeksiyon Hastaliklani ve
Mikrobiyoloji Hekiminin Ureme Olan Ka

Kulttra Siselerinden Hazirlanan Grar = ) e )
Boyamasini  Degerlendirmesi: Bakterileri pozitif ve mayalarda cins dizeyinde olmak Uzere,
Uizl Tanimlanmasinda ve Uygun Tedavini uremeden sonraki ilk yarim saat icinde morfolojik

olarak dogru bir sekilde tanimlayabilir. Elde ettigi
bilgilerle hastalarin en az yarisinin erkenden dogru
antimikrobiyal tedaviye ulasmasini saglayabilir.
IHKM hekimlerinin bu Gram boyamasi firsatini klinik
pratikte daha fazla degerlendirmesi, hem erken
baslanan uygun tedavinin mortaliteyi azaltmasi, hem
de hastane maliyetlerini azaltmasi nedeniyle oldukca
onemlidir.

Duzenlenmesinde Ne Kadar Yararlhi?

Seniha Basaran, Ezgi Ozbek, Miiberra Hraloglu, Sera
Simsek Yavuz, Atahan Cagatay, Oral Oncil, Hal
Ozslit, Haluk Eraksoy

XIX. KLiIMIK Kongresi Ozet Kitabi 2018: 434-6.



Blood culture Gram stain and clinical categorization based empirical
antimicrobial therapy of bloodstream infection

* Uremis kan kalturd §i§EIerinden Kiime yapmis Gram-pozitif koklarin,

yapilan Gram-boyamasiyla birlikte, infeksiyonun edinildigi yere gére duyarlilik %
infeksiyonun toplum kdkenli, saghk oo
bakimiyla iliskili veya hematoloji Il Vencomyein
unitesi infeksiyonu seklinde i
gruplandirilmasinin antimikrobiyal 80
duyarliligi tahmin etmedeki yarari 60

40 1

20 7

All CAl HA HAEI

Hautala T. Int J Antimicrob Ag 2005; 25:329-333



Sadece Gram Boyama Sonuclarinin Bildirilmesi Yeterli Degil

* Grup A: Doktora telefonla hemen Gram boyama sonucu
bildiriliyor ve sonra klasik rapor gidiyor

 Grup B: A+ yazili tedavi 6nerisi gidiyor (IHKM)

 Grup C: B+doktorla konusuluyor (iIHKM)

 Aktif uyari, hastalarin ~%50’de tedavi degisikligine yol agmis

80 1
704

60 4

40 +

30

* B ve C grubunda uygun tedavi alma olasiligi daha yuksek
e Uygun tedavi alma oranlari A’da %66, B’de %92, C'de %91

204

Proportion of days on adequate treatment
(=]

101

Group A Group B Group C

Bouza E. Clin Infect Dis 2004; 39:1161-9



Effect of MALDI-TOF MS Alone versus MALDI-TOF MS Combined with Real-
Time Antimicrobial Stewardship Interventions on Time to
Optimal Antimicrobial Therapy in Patients with Positive Blood Cultures.

MALDI+AMS
(126)

Optimal tedaviyi baslama stresi, h 75.17 43.06 P<0.001
Toplam hastanede yatis suresi (HYS), gin  15.03 9.02 P=0.021
Gr (+) HYS, glin 14.64 10.31 P =0.002
Gr (-) mikrobiyolojik klirens siresi, h 51.13 34.51 P<0.001
Gr (-) HYS, gin 15.40 7.90 P=0.027

Beganovic M. J Clin Microbiol. 2017 May;55:1437-1445 33



Randomized Trial of Rapid Multiplex Polymerase
Chain Reaction—-Based Blood Culture

Identification and Susceptibility Testing

— rmPCRAMY ___|Sig.____

Tanimlama siresi, h 22.3 P<0.001
Uygun antimikrobik 11 6 4 P=0.55
baslanma siiresi, h

De-eskelasyon stiresi, h 34 38 21 P<0.001
Eskelasyon sliresi, h 24 5 6 P=0.04

Banerjee R. Clin Infect Dis 2015; 61(7):1071-80 >°



The Effect of Molecular Rapid Diagnostic Testing on
Clinical Outcomes in Bloodstream Infections: A Systematic
Review and Meta-analysis

Antimikrobiyal yonetim programiyla birlikte hizli Antimikrobiyal yonetim programi
tani testlerinin kullanimi olmaksizin hizli tani testlerinin kullanimi

mRDT Conventional Testing
Study or Subgroup Events Total Events Total Weight, % OR (25%C1) OR (85%CI)
GCHAIIIENE 0§ B I 4 W s ) —t 12RO without ASP
et | 9 mr A w3 G s ez —— BwngetdB@05) 4 M G 109 4 (77(71-440) -+
reciWCaCeil 45 mx M5 @8 B0 b ot —1— senseneld 2016 5 189 1T 1% 30 046 (15139 —
Hoioal (271 @02 8 21 10 &1 27 000 (22 2.8 — PeddpgE) MM T 1% 5T 100 (47214 —r=
ok i o 6 wE N S48 {2 A ) — Ly ol 81 0te) UL U I 01100 ]
Macvanestai[33]@018) © 23 18 48 28 e e — Mescriactd (00 6 55 N0 & 20 035 19-164 —
eauEer ey @ B S o= e g — Nebergretal)Q008 1 @ 4 R 0T 0B ———
PR e § 85 13 8 b sl —F Wngedlg0y) 8 & 8 B 29 076 (2502 —r
Cminadaee. ® & 2T = e N (ar Ay S S Subtoal 689 TE 072(46-112) ¢
e o o) W S o —— Tolal gvents 5% ;
ot v a0 pertEm * Hotwogenly. =008 277 (e Pe 26 = 2%
T T e Bk [ g~ o Test bt vl elect 22146 P=. 15

40

Timbrook TT. Clin Infect Dis 2017; 64(1):15-23



Pozitif Kan Kilturlerinden Direkt Antibiyogram Yapilmasi

* Direkt inokiuilasyondan 6 saat sonra sonugclar alinabilir
* Klasik antibiyogramla karsilastirildiginda sonuglar %97 uyumlu
* %1.6 minor, %1.5 major, %0.1 cok major uyumsuzluk

Doern G. Antimicrob Agents Chemother 1981,20:696-8.
Romero-Gomez MP. J Infect. 2012;65:513-20.



Pozitif Kan Kultirt Siselerinden Direkt Antibiyogram

Gram negative rods 3221 organisms and antibiotic Gram positive coccl 2064 organisms and antibiotic

combinations combinations
Antibiotics Enterobacteriaceae Non-Enterobacte- Antibiotics Staphviococcus Coagulase-negative
(69) wriaceae (128) aureus (43) Staphviococciis
. . : . (129)
Major Minor Major Minor . . : :
J J Major Minor Major Minor
Carbapenems® 0 2 0 4 PR ———E 5 > 5 e
Inhibitor 0 18 0 11 A
) ) b Vancomycin/ 0 18 Q 33
C-‘.}Illbllla‘[llOIlS Teicoplanin
Fluoroquinolones® 0 6 0 7 Erythromycin 0 0 0 0
Aminoglycosides? 0 4 0 9 Clindamycin 0 0 0 0
Third generation 0 0 0 0 Aminoglycosides? 0 0 0 0
c epha lo sp orins® Fluoro.qlllij_mlone g° 0 0 0 0
_ Amoxicillin/ 0 0 0 0
Monobactams 0 0 0 . .
clavulanic acid
Total 0 0 31 Total 0 30 0 79

* Gram negatiflerde %1.38, Gram pozitiflerde %%5.2 minor hata.

0,
71.8 Behera B. Ind J Med Microb 2010;28: 138-42.



Agreement of Direct Antifungal Susceptibility Testing from Positive

Blood Culture Bottles with the Conventional Method for Candida
Species

* Gram boyamasinda maya gorilen siselerden direkt veya Gremis kolonilerden
standard disk diflizyon veya E testle antifungal duyarlilik testi testi

No. (%) of isolates with": No. (%) of isolates with":
No Minor Major _ No Minor Major
Organism errors errors errors Total Organism errors €ITOIS €ITors Total
Disk digf}lsionb Eteste '
Ca icans 28 1(3.4) 0 29 C albicans - 0 0 -
C. tropicalis 25 2(7.4) 0 27 c -l . 0 0 i}
C. parapsilosis 25 2(7.1) 1(3.6) 28 - fropicalis - 5
C. glabrata 8 0 0 8 C. parapsilosis 9 0 0 9
Non-albicans Candida 4 0 0 4 C. glabrata 2 2 (50) 0 4
C. lusitaniae 4 0 0 4 Non-albicans Candida 1 0 0 1
C. pelliculosa 2 0 0 2 C. pelliculosa 2 0 0 2
C. albicans + C. krusei 2 0 0 2 C. albicans + C. krusei’ 0 2 (100) 0 2

s
=

" " ‘d
Totalfnrdiskdiffusion 5(48)  V(10) 104 Total for Etest 26(86.7) ) 4(133) 0

 Uremis kan kultiirii siselerinden disk difiizyon veya E testle direkt antifungal
duyarlilik testi, flukonazol ve vorikonazol icin oldukga hizli ve glivenilir bir
VO ntem Jabeen K. J Clin Microbiol 2016; 54:343-348.



Pozitif Kan Kulttrt Siselerinden Direkt Antibiyogram

Klinik yarari

* 191 monomikrobik Gram-negatif bakteriyemide Vitek 2C’yle direkt
tanimlama ve antibiyogram, pasaj sonrasi yapilan tanimlama ve
antibiyogramla karsilastiriimis

 Tanimlamada uyum %99
e Duyarlilikta uyum %99 (%0.39 major, %0.61 minor hata)
* Sonuglar alindiktan sonra hastalarin %60’ Iinda tedavi degisikligi yapilmis

Soloaga RN. Revista Argentina de Microbiologia 2012; 44: 165-169



Pozitif Kan Kilturi Siselerinden Direkt Antibiyogram

* Sorunlar: Standard inokuliim olmamasi ve polimikrobiyal infeksiyonlar

* Disk difuzyon testinin 6-8-12 saatlik inklibasyondan sonra okunmasi
* Meropenem: 1 karbapenemaz varligi icin yalanci pozitiflik
 Sefoksitin: P metisilin direnci i¢in yalanci pozitiflik
* Yeni sinir degerler tanimlanmali
 Kromozomal veya plazmid aracili indiiklenebilir diren¢ (ampC, erm ) ???



Aklimizda Kalsin

 Pozitif kan kultiiru siselerinden direkt Gram boyamasi, bakterilerin
ve mayalarin hizli tanimlanmasinda kullanilabilecek son derece hizli
ve ozellikle hastayi konsiilte eden IHKM uzmaninin degerlendirmesi
halinde oldukga guvenilir bir testtir ve hastalarda klinik sonucglarin
iyilesmesini saglar

* Gram boyamasi, 6zellikle kaynaklari yeterli olmayan yerler i¢in can
simidi bir hizli tani testidir, bu nedenle daha fazla ilgi gosterilip,
klinik yararini gosteren calismalar acilen yapilmalidir ©)




