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Gram Boyamasi

e 1884 - Hans Christian Gram

* 1980’|er- 6zellikle pnédmoni tedavisinde yonlendirici

* 1988- ‘Clinical Laboratory Improvement Amendments’ ~ Pnomoni
Ny . : : . tedavisinde
— Gram boyamasinin degerlendirilmesi yetkilendirilmis kisiler ~ balgamin Gram
tarafindan yapilmal boyamasi ile
* Solunum kinolonlarin kullanima girmesi ~ degerlendirilme
azalmis

 ABD’de 1986’da %50, 2004’te %5-klinisyenlerin rutinde balgam Gram boyamasi kullanimi

Wigton et al. Ann Intern Med. 2007



Diagnosis and Treatment of Adults with Community-acquired
Pneumonia

An Official Clinical Practice Guideline of the American Thoracic Society and
Infectious Diseases Society of America

TABLE Z: Dlagnostic Testing for Communlity-acqulired Pneumonla (CAP) by Disease Severity’

Non-severe CAP* Severe CAP*

Blood Gerekce
Blood culture Not routinely recommended' Yes e r . ..
Procalcitonin? Consider if available and Yes, if available and recommended ° Da h d |y| bl r kI Nl k sonuca

recommended by hospital guidelines | by hospital guidelines

katkisi yok

 Kaliteli balgam elde etmek
antlblotlcs in the Iast 90 days .
OR gug

« anti-MRSA or anti - P aeruginosa
coverage is intiated

OR * Daha dnce antibiyotik
» advanced structural lung disease® kU”an|m|na baéll Olarak

2 esplraty

Respiratory culture Yes

Molecular testing for Not routinely recommended* Yes, if available and recommended o
bacterial pathogens? by hospital guidelines p e rfo rm a 1 S | d eg | § m e kte
MRSA nasal swab (marker | Yes, if: Yes, if
of MRSA colonization)* « hospitalization and parenteral « hospitalization and parenteral
antibiotics in the last 90 days antibiotics in the last 90 days
OR OR
« anti-MRSA coverage is intiated « history of MRSA colonization or
infection at any site within 1 year
OR

« anti-MRSA caveraae is infiated



Eriskinlerde
Toplumda Gelisen Pnomoniler
Tani ve Tedavi Uzlasi Raporu

2021

* Tani- Klinik, radyolojik bulgularin
yani sira yapilabiliyorsa balgam
Gram boyamasinin sonuclarinin
dikkate alinmasi gereklidir.

Balgamin Gram boyama yintemi ile
degerlendirilmesi

Balgam veya alt solunum yolundan alinan diger 6rnek-
lerin mikroskobik Incelemes! tamda yardimcidir. Az
i¢indeki flora yiikfint azaltmak i¢in steril su veya serum
fizyolojik ile gargara yapilir. Dis macunu kullanmadan
dis fircas: lle disler, mukoza, dil, dis etleri fircalanir. Bu
islem etkenin izolasyon sansini artirir. Antiseptik iceren
gargaralar kullanilmamalidir. Elde edilen érnek en kisa
stirede (<2saat) laboratuvara ulastirilmahdir. Bu stirede
laboratuvara transportu saglanamayacak drnekler 24 saat
stiresince 2-8 °C’da saklanabilir.

Degerlendirmeye elverisli bir 6rnek olabilmesi icin,
balgam mikroskobisinde kigiik biiyitmeli objektif-
le (10x) goriilen yassi epitel hiicre sayisimin 10’dan az,
polimorfontikleer l6kosit (PNL) sayisinin 25'in {izerinde
olmasy gereklidir. Notropenik olgularda PNL sayisinin
25'in altinda olabilecegi unutulmamahdir (17).



Solunum orneklerin
Gram boyamasi




RESEARCH ARTICLE

Open Access

Validation of sputum Gram stain for treatment
of community-acquired pneumonia and
healthcare-associated pneumonia: a prospective

observational study

550 yatakli hastane, Acil serviste pndmoni tanisi
alan tim hastalar, 2010-12 yillarinda

Acil biriminde en az 1-2 yillik deneyimi olan
doktorlar 24 saat boyunca Gram boyamasi yapip
degerlendirmisler

Balgam veremeyen suuru bozuk hastalardan
nazotrakeal aspirat alinip degerlendirilmis

Balgam Gram boyamasinin tanisal degeri
arastirilmis
* balgamda kiltirinde orta-yogun derecede Ureyen etken,

kan kiltiriinde Ureyen, plevra sivisinda Ureyen, idrarda
pozitif pndmokok antijeni ile kiyaslanmis

Balgam Gram boyamasina gore tedaviyle,
tamamen ampirik tedavi secimlerin hasta
sonuglari Gzerine etkileri kiyaslanmis

All patients
670

No sputum sample
79(11.8%)

Sputum sample
591(88.2%)

113 (16.9%)

Bad quality sample

¢

Good guality sample
478(71.3%)
[

No meaningful microorganism
57 (8.5%)

Polymicrobial flora
150(22.4%)

Predominant morphotype I
271 (40.4%)

Fukuyama et al. BMC Infec Dis. 2014



Gram pozitif lanset biciminde diplokoklar - S. pneumoniae

*Ampisilin

Gram negatif kokobasil - H. influenzae
*3. kusak sefalosporin

Gram negatif diplokok - M. catarrhalis
* Ampisilin-sulbaktam

Gram negatif bliyik comaklar - K. pneumoniae
* 2./3. kusak sefalosporin

Gram negatif kiiciik comak - P. aeruginosa
*Antipsodomonal antibiyotik

Gram pozitif kiime koklar - S. aureus

* Vankomisin

P aeruginosa

Fukuyama et al. BMC Infect Dis. 2014



Table 3 Predictive accuracy of sputum Gram stain for the etiologic diagnosis
Sensitivity Specificity PPV NPV

GPDC (Streptococais pneumoniae) 915 (335/39% 693 (70/101) 889 (335/377)
GNCB (Haemophilus influenzae) 60.9 (67/110) 95.1 (350/368) 788 (67/85) 89.1 (350/393)
GNDC (Moraxella catamhalis) 68.2 (30/44) 961 (417/434) 638 (30/47) 96.8 (417/431)
GNR-arge (Kiebsiela pneumoniae) 395 (15/38) 987 (432/436) 652 (15/23) 95.0 (432/455)
GNR-small (Pseudomonas aeruginosa) 222 (&70) 998 (450/451) 8.7 (6/7) 95.5 (450/471)
GPC<cluster (Staphylo@ccus aureus) 9.1 (1/11; 100 (467/46 100 (1/1) 97.1 (467/477)

Table 4 Diagnostic performance of sputum Gram stain in
patients with CAP and HCAP

e Saghk bakimiyla iliskili pnédmonide daha cok
balgam elde edilebiliyor, ancak kalitesi daha

—x vk n=342
disik ve polimikrobiyal flora daha sik. NG SpUti STk 1 0 S e

CAP HCAP p value

Poor quality sample, n (36) 43 (13.1) 0011

Good quality sample, n (%) 230 (7Q1) 248 (725 049

. Top|um kokenli pn('jmonide ba|gam Gram No meaningful microorganism, n (%) 30 (5.1) 27 (7.9) 056
boyamasinin pozitif prediktif degeri daha Polymicrobial flora, n (36) 56 (17.1) 0.001

yu ksek. Predominant morphotype, n (36} 144 (439) 127 (37.1) 00744
Positive pradict, n (36) @ 82 (2400 0013

Fukuyama et al. BMC Infect Dis. 2014



Pathogen-targeted Empirical p value
treatment reatment

Balgam Gram boyamasi sonucuna gore i Wi
tedavi alanlarla ampirik tedavi alanlar Patient background
k|yas|and|g|nda . Age, median (IQR), y 80 (72-88) 76 (63-85)

Male, n (%) 90 (523) 340 (683)

* Istenmeyen etki daha az Comorbid conditions, n (%)
* Mortalitede fark yok

CAP (%) 100 {58.1) 228 (458)
Previous antibiotics treatment 12 (1) R3 {16.7
rn {9

Immunosuppressed, n (96) 8 (2.7 32 (&4

- - - (g - =C Ny -~ M ¢ N
Suspected aspiation, n (%) &3 (250] 203 (208)

Severity scores

S SCore, » 108 (RG-128; 112 (&0-1
Sonuc olarak : A

Clinical outcomes

* Balgam Gram boyamaSI etyOIOJIk Initial treatment fallure, n (96) 13 51 (12.2)
tanl |§|n Oldnga SpeSIfI k; TKP ve Antibiotics adverse events 5129 35 (7.0
saglik bakimiyla iliskili pnédmonide I ey
patojen hedefli antibiyotik T s
tedavisine rehberlik edebilir. DEIS eI

o
ry

— - b
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A PO A s

P - oo - [ - P o~ - - o - (]
- - — by - > o - > o ‘ (- -

— o & o [ T o= = o © o O
-<: b — e o * =~ o - L2 N - [
- - ~-~J — N | ) ~- -~ ". wn ~J - »

Length of hospitzl stay 9 (7-13]} 11 (8-21)

median {IQR)
In-hospital mortality, n (9% 12 (8.1) 45 (S0)

Fukuyama et al. BMC Infect Dis. 2014



Tedavi etkinligini degerlendirmede
Gram boyamasi - Streptococcus pneumoniae

1

15 dakika sonra 1 saat sonra
Fujisaki et al. J Infect Chemother. 2013



Tedavi etkinligini degerlendirmede
Gram boyamasi

e Moraxella catarrhalis

30 dak|ka sonra 2 saat sonra

(a) (b) (c)

* Tedavi etkinliginin degerlendirilmesinde
- CRP ve |6kosit sayisindan daha erken bilgi verir

Fujisaki et al. J Infect Chemother. 2013



Sputum Gram Stain for Bacterial Pathogen Diagnosis in
Community-acquired Pneumonia: A Systematic Review

and Bayesian Meta-analysis of Diagnostic Accuracy
and Yield

24 makale, 4533 TKP hasta, kaliteli balgam 6rnegi degerlendiren calismalar

Target bacterial pathogens DIC Sensitivity (95% Crl) Specificity (95% Crl)
Streptococcus pneumoniae
All (11 studies; 1794 patients)
Unadjusted estimates 200.Q 0.69 (.56-.80) —— 0.91 (.83-.96) —
Adjusted estimates (conditional dependence model) 191. 0.70 (.50-.89) e 0.93 (.81-1.00) -
Adjusted estimates (conditional independence model) 199. 0.81 (.66—.91) - 0.98 (.92-1.00) -
After year 2000 (8 studies; 1621 patients)
Unadjusted estimates 153.6 0.70 (.53-.83) — 0.92 (.82-.97) —=
Adjusted estimates (conditional dependence model) 147.0 0.70 (.46—.91) — 0.96 (.82-1.00) —
Adjusted estimates (conditional independence model) 152.6 0.80 (.61-.92) e 0.98 (.91-1.00) ~
US or Europe (7 studies; 1240 patients)
Unadjusted estimates 128.0 0.73 (.52-.88) —_—— 0.88 (.71-.96) —
Adjusted estimates (conditional dependence model) 120.4 0.76 (.45-.96) —— 0.90 (.70-.99) —
Adjusted estimates (conditional independence model) 125.4 0.85 (.63—-.96) ——— 0.95 (.81-1.00) —
Hemophilus influenzae
All (6 studies; 873 patients)
Unadjusted estimates 95.6 0.76 (.60-.87) — 0.97 (.91-.99) .
Adjusted estimates (conditional dependence model) 93.0 0.73 (,51-.89) —— 0.97 (.89-1.00) -
Adjusted estimates (conditional independence model) 98.8 —— b
After year 2000 (5 studies; 837 patients)
Unadjusted estimates 81.2 0.76 (.55~.89) > 0.98 (.90-1.00) ~»
Adjusted estimates (conditional dependence model) 79.8 0.73 (.48-.92) —_—— 0.97 (.86-1.00) —e
Adjusted estimates (conditional independence model) 86.0 0.78 (.53-.92) — 0.98 (.87-1.00) —
US or Europe (3 studies; 414 patients)
Unadjusted estimates 48.4 0.81 (.563-.94) R 0.94 (.75-.98) e
Adjusted estimates (conditional dependence model) 47 .1 0.77 (.37-.97) p——— 0.93 (.65-1.00) —
Adjusted estimates (conditional independence model) 50.0 0.81 (.48-.97) —_— 0.96 (.69-1.00) —
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Ogawa et al. Clin Infect Dis. 2020



Sputum Gram Stain for Bacterial Pathogen Diagnosis in
Community-acquired Pneumonia: A Systematic Review
and Bayesian Meta-analysis of Diagnostic Accuracy

and Yield
E o
© - Moraxella catarrhalis (GNDC)
0.8
> 0.6
:.E | oo Klebsiella pneumoniae (GNRI)
é Staphylococcus aureus (GPC)
v
0.4

1

0.2

o

Pseudomonas aeruginosa (GNRs)

1.0

, ; . , '
0.8 0.6 0.4 0.2
Specificity

e S. pneumoniae ve H. influenzae ile iliskili
TKP tanisinda balgam Gram boyamasi
oldukca spesifik

e Kaliteli balgam orneklerin Gram boyamasi
patojen odakli antibiyotik tedavisi icin
klinikte destek saglayabilir

Ogawa et al. Clin Infect Dis. 2020



Is the Gram Stain Useful in the Microbiologic
Diagnosis of VAP? A Meta-analysis

e 24, cogu prospektif BAL (TA olanlar da var) 6rnegin degerlendirildigi calismalar

02 0.4 0.6
Sensitivity

Marquette et al, 1994
Sole-Violan et al. 1994 BAL
Torres et al. 1996 PSB
Allaouchiche et al. 1996
Torres et al. 1996 BAL
Papazian et al. 1997 BAL
Papazian et al. 1997 Mini-B
Papazian et al. 1997 Mini-B
Prekates et al. 1998
Allaouchiche et al. 1999
Dufio et al. 2001

Timsit et al 2001

Fartoukh et al. 2004
Fartoukh et al. 2003

Brasel et al, 2003

Aucar et al. 2003

Sirvent et al. 2003

Mentec et al. 2004 BAL
Mentec et al. 2004 EA
Mentec et al. 2004 Blind-PT
Brun-Buisson, 2005 BAL
Brun-Buisson. 2005 PTC
Goldberg et al. 2008
Kopelman et al, 2006
Raghavedren et al. 2006
Veinstein et al . 2006
Albert et al. 2008

Pooled Sensitivity = 0.79 (0.77 to 0.81)
Chi-square = 126.28, df = 26 (p = 0.0000)
consistency (I-square) = 79.4 %

Sensitivity (95% Cl)

80 (70- .99)
88 (62- .98)
67 (30- .93)
68 (56- .78)
1.00 (54 -1.00)
54 (25- .81)
46  (19- .75)
62 (32- .86)
81 (62- .94)
980 (79- .97)
1.00 (93-1.00)
93 (82- .99)
86 (67- .96)
77  (62- 89)
85 (69- .95)
94 (80- .99)
90 (79- 96)
1.00 (90 -1.00)
94  (80- .99)
56 (38- .73)
86 (70- .95)
60 (42- .76)
90 (81- .96)
73 (66- .79)
74 (58- .87)
83 (67- .94)
75  (70- .79)

: —Q-I Marquette et al, 1994
Sole-Violan et al. 1994 BAL

Specificity (95% Cl)

96 (87-1.00)
1.00 (80-1.00)

—_— |} Torres et al. 1996 PSB 50 (33- 87)
'y —4@- | Allaouchiche et al 1996 95 (89- 99)
b . Torres et al. 1996 BAL 54 (37- 69)
| =& Papazian et al. 1997 BAL 1.00 578-1.00
—~ - Papazian et al. 1997 Mini-B 87 60- 98
- Papazian et al. 1997 Mini-B 73 (45- 92)
—— Prekates et al. 1998 B7 (75- .95)
—— Allaouchiche et al. 1999 73 (B61- 83)
—_—— Dufio et al. 2001 75 (63- .85)
., ——e— | Timsitetal 2001 92 (80- .98)
— Fartoukh et al, 2004 69 (54- 81)
e Fartoukh et al. 2003 83 (66- 93)
-— Brasel et al, 2003 82 (70- .90)
<> Aucar et al 2003 50 26- 74)
- J | Sirvent et al. 2003 50 28- .72)
(e Mentec et al. 2004 BAL 94 (73-1.00)
L 2 - Mentec et al. 2004 EA 50 (26 74)
it Mentec et al. 2004 Blind-PT 84 (73-1.00)
—_——— Brun-Buisson. 2005 BAL 73 (54- 87)
—r—— Brun-Buisson. 2005 PTC 88 (72- 987)
& Goldberg et al. 2008 67 (61- 73)
- > - — - Kopelman et al. 2006 45 (29- 62)
o—17 Raghavedren et al. 2006 B84 (35- 87)
— e Veinstein et al . 2006 73  (56- .85
@ Albert et al. 2008 71  (66- .78)
'
'
> Pooled Specificity = 0.74 (0.72 to 0.76)
Chi-square = 155,72, df = 26 (p = 0.0000)
02 04 06 08 Inconsistency (I-square) = 83.3 %
Specificity

O'Horo et al. Clin Infect Dis. 2012



Is the Gram Stain Useful in the Microbiologic
Diagnosis of VAP? A Meta-analysis

0.01

Diagnostic Odds Ratio

Marquette et al, 1994
Sole-Violan et al. 1994 BAL
Torres et al. 1996 PSB
Allaouchiche et al. 1996
Torres et al. 1996 BAL
Papazian et al. 1997 BAL
Papazian et al. 1997 Mini-B
Papazian et al. 1997 Mini-B
Prekates et al. 1998
Allaouchiche et al. 1999
Duflo et al. 2001

Timsit et al 2001

Fartoukh et al. 2004
Fartoukh et al. 2003

Brasel et al, 2003

Aucar et al, 2003

Sirvent et al. 2003

Mentec et al. 2004 BAL
Mentec et al. 2004 EA
Mentec et al. 2004 Blind-PT
Brun-Buisson. 2005 BAL
Brun-Buisson. 2005 PTC
Goldberg et al. 2008
Kopelman et al. 2006
Raghavedren et al. 2006
Veinstein et al . 2006
Albert et al. 2008

Random Effects Model

Pooled Diagnostic Odds Ratio = 16.44 (10.54 to 25.6
Cochran-Q = 86.41; df = 26 (p = 0.0000)
Inconsistency (l-square) = 69.9 %

Diagnostic OR (95% CI)

232.75 (30.56 - 1,772.69)
203.00 (9.01-4,574.86)
200 (.44-9.19)
4264 (14.04 - 129.54)
15.00 (.79 - 283.65)
3877 (1.77-722.52)
557 (88 -35.27)

440 (89-21.78)
2891 (8.24-101.43)
25.04 (8.60-72.97)
309.00 (18.05 - 5,290.99)
157.67 (33.30 - 746.44)
1313 (3.90-44.13)
16.43 (5.33-50.71)
2584 (8.16-81.81)
15.50 (2.82 - 85.05)
9.00 (2.75-29.51)
805.00 (31.15 - 20,800.58)
15.50 (2.82 - 85.05)
2153 (2.57-180.73)
16.00 (4.73 - 54.08)
10.88 (3.13-37.77)
18.75 (8.21-42.83)
224 (1.11-4.52)

522 (141-19.31)
1318  (4.31-40.32)
731 (5.24 - 10.20)

VIP tanisinda

Gram boyamasinda bakteri
bulunmamasi

- yUksek negatif Ongori degerine

sahip (NPV %91, PPV %40)

Gram boyamasinda gosterilen
etkenle, kiltirde elde edilen
mikroorganizma arasinda

-zayIf korelasyon
(Gram pozitif etkenlerde
kappa katsayisi 0.42
Gram negatif etkenlerde
kappa katsayisi 0.34)

O'Horo et al. Clin Infect Dis. 2012



Original Investigation | Critical Care Medicine

Effect of Gram Stain-Guided Initial Antibiotic Therapy on Clinical Response
in Patients With Ventilator-Associated Pneumonia

The GRACE-VAP Randomized Clinical Trial

Jumpei Yoshimura, MD; Kazuma Yamakawa, MD, PhD; Yoshinori Ohta, MD, PhD; Kensuke Nakamura, MD, PhD; Hideki Hashimoto, MD, PhD; Masahiro Kawada, MD;

Hiroki Takahashi, MD; Takeshi Yamagiwa, MD, PhD; Akira Kodate, MD; Kyohei Miyamoto, MD, PhD; Satoshi Fujimi, MD, PhD; Takeshi Morimoto, MD, PhD, MPH

Gram Stain-Guided Antibiotics Choice for VAP (GRACE-VAP)
Uclinci basamak hastane YBU, 12 merkez, Japonya

Nisan 2018 - Mayis 2020, toplam 206 hasta

COVID-19 infeksiyon tanisi alanlar dislanmis

Acik etiketli, randomize klinik calisma

gore yapilan secimler kiyaslanmis

Endotrakeal aspiratin Gram boyamasi sonucuna gore tedavi secimi ile kilavuz 6nerilerine

Yoshimura at al. JAMA Netw Open. 2022



Original Investigation | Critical Care Medicine

Effect of Gram Stain-Guided Initial Antibiotic Therapy on Clinical Response
in Patients With Ventilator-Associated Pneumonia
The GRACE-VAP Randomized Clinical Trial

Jumpei Yoshimura, MD; Kazuma Yamakawa, MD, PhD; Yoshinori Ohta, MD, PhD; Kensuke Nakamura, MD, PhD; Hideki Hashimoto, MD, PhD; Masahiro Kawada, MD;
Hiroki Takahashi, MD; Takeshi Yamagiwa, MD, PhD; Akira Kodate, MD; Kyohei Miyamoto, MD, PhD; Satoshi Fujimi, MD, PhD; Takeshi Morimoto, MD, PhD, MPH

Gram-pozitif zincir kok ve/veya Gram-pozitif basil Anti-pseudomonas etkisi olmayan beta-laktam antibiyotik
Sadece Gram-pozitif kime kok Anti-MRSA etkili antibiyotik

Sadece Gram-negatif comak Anti-pseudomonal etkili antibiyotik

Gram-pozitif kime kok + Gram-negatif comak Anti-pseudomonal + anti-MRSA etkili antibiyotiklerin

kombinasyonu

Etken saptanamazsa Anti-pseudomonal + anti-MRSA etkili antibiyotiklerin
kombinasyonu

Yoshimura at al. JAMA Netw Open.2022



VIP’in Gram boyamasi
rehberligindeki tedavi
kilavuza dayali tedaviden
daha az etkin olmayip, bu
hastalarda genis
spektrumlu antibiyotik
kullanimini 6nemli dlclide
azalttigini gostermektedir.

QOutcome

No. (%)

Gram stain-guided
group (n = 103)

Guideline-based
group (n = 103)

P value

Primary outcome

Clinical response rate
Completion of antibiotic therapy within 14 d°

Improvement or lack of progression of baseline
radiographic findings®

Resolution of signs and symptoms of pneumonia®
Lack of antibiotic agent readministration®

Secondary outcomes

28-d mortality
28-d ventilator-free days, median (IQR)
28-d ICU-free days, median (IQR)
Administration of antibiotic therapy
Antipseudomonal agents
Anti-MRSA agents
Coverage rate of initial antibiotic therapy
Escalation®
De-escalation
Antibiotic therapy days until de-escalation, median (IQR)
Antibiotic therapy days, median (IQR)

79 (76.7)
98 (95.1)
85 (82.5)

87 (84.5)
85(82.5)

14 (13.6)
21 (0-24)
18 (11-22)

72 (69.9)
63(61.2)
89 (86.4)
7(6.8)
67 (65.0)
3(2-4)
8(7-11)

74 (71.8)
94 (91.3)
78 (75.7)

85 (82.5)
85 (82.5)

18 (17.5)
21 (4-25)
17 (5-22)

103 (100)
103 (100)
95 (92.2)
1(1.0)

79 (76.7)
3(2-4)
8(7-11)

NA

NA
NA

44
.63
.61

18
.03
.07
22
.09

Yoshimura at al. JAMA Netw Open. 2022






The 24-h reporting of Gram stains from positive blood cultures contributes
to physician’s use of appropriate antimicrobials: Experience at a
university hospital

* Ocak-Aralik 2016, Tokyo, 1020 yatakli, 33 klinigi olan Gniversite hastanesi

* 24 saat boyunca pozitif kan kultlirtin Gram boyamasinin bildirilmesi ile
klinisyenlerin antibiyotik secimine etkisi incelenmis

* 11 profesyonel laboratuvar calisani ve 53 tibbi tekniker (Gram boyamasi
konusunda egitilmis, mesai saatleri disinda destek olan) dahil edilmis

* Gram boyamasini ilk degerlendiren kisi ilgili hekime telefonla ulasip bilgi vermis

* Bir sonraki giin sabah laboratuvarda kidemli biri kontrol edip son
degerlendirme infeksiyon kontrol ekibi (IKE) yapmis

* |[KE - IV antibiyotik tedavisi alan tiim hastalara sabah vizitini yapan ekip, kan
kultirinde tGremesi olanlar dahil (2007’den itibaren)

Nishiyama et al. J Infect Chemother. 2022



The 24-h reporting of Gram stains from positive blood cultures contributes

to physician’s use of appropriate antimicrobials: Experience at a
university hospital

e 627 pozitif kan kultiri (%50si ilk 6 saatte, %67’si mesai saatlerin disinda
pozitiflesmis), Gram boyamasiyla nihai etken morfolojisi tam uyumluymus

* ilk raporlamadan sonra tedavisi degisen veya yeni baslananlar, IKE ziyaretinden
sonra baslananlara gore daha fazla olmus (61’e karsi 21 hastada, p <0.001)

Impact of first laboratory report of Gram stain from positive blood cultures or ICT intervention on physician’s use of appropriate antimicrobials.

Antimicrobial use BSI (%) CLA-BSI (%) Contamination (%) Undetermined (%) Subtotal (%) Total (%)
No change during administration 318 (51) 79 (13) 97 (15) 8(1) 502 (80)" 502 (80)
ange after first laboratory report 16 (3) 20 (3) 0 0 36 (6)" @)
New administration after first laboratory repg 19 (3) 6(1) 0 0 25 (4)
12(2) (1) 0 1 21 (3) @
No administration 6(1) 1 33 (6) 3 43 (7) 43 (7)
Overall (%) 371 (59) 114 (18) 130 (21) 12 (2) 627 (100) 627 (100)

Nishiyama et al. J Infect Chemother. 2022



The 24-h reporting of Gram stains from positive blood cultures contributes
to physician’s use of appropriate antimicrobials: Experience at a
university hospital

ol g o 25 1100
* Telefonla bildirim sonrasi 3} <
THCRS = 2 180 3
uygun antibiyotik baslanma : _ i
.o . 5 5
sUresi (4 saat, 2-7) 2 15 o 16 8
: : : g 2
* |KE ziyareti sonrasi uygun < 10| / 140 2
S ]
antibiyotik baslanma siresi 2 I | 5 g
-
@)
(12 saat, 10-17) = o X
* p <0.001 S 2N S G S

Time to change or new administration
of appropriate antimicrobials (hours)

Nishiyama et al. J Infect Chemother. 2022



Gram boyamasi

-

O s
- =
B

. ’ 3
%
3

Genis spektrum antibiyotikler kullanimin azalmasi



Review

The role of gram stain in reducing broad-spectrum antibiotic use: A N

systematic literature review and meta-analysis

Identification

131 citations identified
from PubMed

Screening

Eligibility

Included

Check for
updstes

326 citations identified
from Web of Science

457 total citations
screened

Title/Abstract Screening
Excluded (n=426)

Not relevant (n=316)

Duplicate (n=110)

31 articles eligible
for inclusion

Full-text Screening
Excluded (n=26)

® No control group (n=18)
® Not relate to initial antibiotic

A 4

selection (n=4)
® No data reported for
outcomes of interest (n=2)

5 articles included
in review

® Study protocol (n=1)
® Gram'’s stain absent (n=1)

Fig. 1. PRISMA Flowchart of Search Results Summarizing the Study Selection Process. NA, not applicable; PRISMA, Preferred Reporting Items for Systematic Reviews and

Meta-Analyses.

Ito H et al. Infectious Diseases. 2023



Review

The role of gram stain in reducing broad-spectrum antibiotic use: A )
systematic literature review and meta-analysis pech o

Description of studies included in the systematic review.

Reference Country Patient population and size Study Study design and period Infection site Exposure (intervention) vs.
setting comparison
Fukuyama  Japan Adult hospitalized patients A tertiary A single-center, prospective  Pneumonia (both Sputum Gram stain-guided antibiotic
et al. with pneumonia (n = 670) care observational study (August CAP and HCAP) therapy (n = 172) vs. |RS guidelines-
(2014) hospital 2010 July 2012) guided antibiotic therapy (n = 498)
Taniguchi Japan Adult hospitalized patients A tertiary A single-center, prospective  Suspected Sputum, urine, or blood Gram stain-
et al. with suspected bacterial care descriptive study (May respiratory, guided antibiotic therapy (n = 208) vs.
(2015) infection (n = 208) hospital 2013-April 2014) urinary tract, or  JAID/JSC guidelines-guided antibiotic
soft tissue therapy (n = 208)
infection
Yoshimura Japan Adult hospitalized patients in A tertiary A single-center, VAP Endotracheal aspirate Gram stain-
et al. the ICU with microbiologically care retrospective observational guided antibiotic therapy (n = 131) vs.
(2017) confirmed VAP (n = 131) hospital study (February ATS/IDSA guidelines-guided antibiotic
with 18 ICU 2013 -February 2016) therapy (n = 131)
beds
Taniguchi Japan Adult hospitalized patients A tertiary A single-center, Meningitis CSF Gram stain-guided antibiotic
et al. with bacterial meningitis care retrospective observational therapy (n = 34) vs. Japanese guidelines
(2020) (n =34) hospital study (January for bacterial meningitis-guided
1995 January 2015) antibiotic therapy (n = 34)
Yoshimura Japan Adult hospitalized patients ICUs of 12 A multicenter, open-label, VAP Endotracheal aspirate Gram stain-
et al. with VAP with a modified tertiary noninferiority randomized guided antibiotic therapy (n = 103) vs.
(2022) Clinical Pulmonary Infection referral clinical trial (April 1, ATS/IDSA guidelines-guided antibiotic
Score of =5 (n = 206) hospitals 2018-May 31, 2020) therapy (n = 103)

Ito H et al. Infectious Diseases. 2023



(A) Gram stain Guidelines @Antipseudomonal use

Study Events Total Events Total Odds Ratio OR 95%-ClI
Taniguchi 2015 11 208 115 208 =i 0.05 [0.02;0.09]
Yoshimura 2017 68 131 92 131 E = 0.46 [0.28;0.76]
Taniguchi 2020 2 34 27 34 A 0.02 [0.00; 0.08]
Yoshimura 2022 72 103 103 103—*—?—2— 0.01 [0.00;0.18]

0.12 [0.09; 0.18]
0.05 [0.01; 0.34]

Fixed effect model 476 476 =
Random effects model

Heterogeneity: /° = 93%, t° = 2.9165, p < 0.01

-
—

0.001 01 1 10 1000
Favors Gram stai avors guidelines

(B) Gram stain Guidelines

Study Events Total Events Total OR 95%-ClI
Taniguchi 2015 3 208 6 208 -.“'—*-— 0.49 [0.12;2.00]
Yoshimura 2017 41 131 93 131 = 0.19 [0.11;0.32]
Taniguchi 2020 21 34 27 34 e | 0.42 [0.14; 1.24)
Yoshimura 2022 63 103 103 103 —°—'E 0.01 [0.00;0.13)
Fixed effect model 476 -

Random effects model
Heterogeneity: /° = 71%, 1> = 0.8066, p = 0.02

476 0.16 [0.11; 0.25]
e) I - 021 [0.07; 063]
0001 01 1 10 1000
i ors guidelines

(©) Gram stain Guidelines

Study Events Total Events Total AUC OR 95%-ClI
Taniguchi 2015 7 208 59 208 o 0.09 [0.04;0.20)
Taniguchi 2020 1 34 19 34 —=—— 0.02 [0.00; 0.20]

Fixed effect model 242 242 : 0.07 [0.03; 0.15] 100.0%
Random effects model =) 007002019

Heterogeneity: /° = 22%, 1> = 0.1901, p = 0.26
001 01 1 10 100

Favors Gram stain Favors auidelines

100.0%

100.0%

Weight Weight

(fixed) (random)

51.9% 28.9%
21.1% 29.4%
121% 241%
14.9% 17.6%

- 100.0%

Weight Weight

(fixed) (random)

49% 241%
53.1% 36.1%
8.6% 28.6%
33.5% 11.1%

- 100.0%

Weight Weight

(fixed) (random)

75.6% 78.7%
24.4% 21.3%

- 100.0%

Ito H et al. Infectious Diseases. 2023



(A) Gram stain  Guidelines

Study Events Total Events Total
Fukuyama 2014 159 172 437 498
Yoshimura 2022 79 103 74 103
Fixed effect model 275 601
Random effects model

Heterogeneity: I° = 0%, * =0, p =053

(B) Gram stain Guidelines
Study Events Total Events Total
Taniguchi 2015 186 208 191 208
Yoshimura 2017 121 131 125 131
Taniguchi 2020 34 34 4 34
Fixed effect model 373 373
Random effects model

Heterogeneity: I = 0%, 1> =0, p = 0.68

Clinical response

Odds Ratio OR

Weight Weight
95%-C| (fixed) (random)

fe 171 [0.91,319] 496%  50.1%
_ 129 [0.69,241] 504%  499%
T\ 150 [0.96; 2.32] 100.0% -
l = 1.48 [0.95; 2.31] - 100.0%
05 1 2
Favors guidelines  Favors Gram stain
CCoverage 2 Weight Weight
Odds Ratio OR  95%-Cl (fixed) (random)
—jo——— 0.75 [0.39;146) 679% 71.1%
* 058 [020;165] 321%  28.9%
00%  00%
0.70 [0.40; 1.22] 100.0% -
0.70 [0.40; 1.22] - 100.0%
05 1 2

Favors guidelines

Favors Gram stain

Ito H et al. Infectious Diseases. 2023
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EUCAST RAST

European Committee on Antimicrobial Susceptibility Testing

Zone diameter breakpoints for rapid antimicrobial susceptibility testing (RAST)
directly from blood culture bottles

Version 1.0, valid from 2018-11-28

This document should be cited as “The European Committee on Anéimicrobial Susceptibiity Testing. Zone diameter breakpoits for rapid antmicrobial
susceptiiity testing (RAST) directly from blood cuiture botties. Version 1.0, 2018. hitp:iwww eucastorg.

European Committee on Antimicrobial Susceptibility Testing

Zone diameter breakpoint tables for rapid antimicrobial susceptibility testing (RAST)

This document should be cited as “The European Commitee on Antimicrabial Susceptibilty Testing. Zone diameler Breakpart Tables for rapid antimicrobial
susceplibiity testng (RAST) directly from bicod cuture botties, Version 5.1, 2022 hitpitaww eucast.ong.”

directly from blood culture bottles
Version 5.1, valid from 2022-05-02

(Content Page |Additional information Content Page |Additional information
[Nates 1 Cranges |

Informiion on technical Lncetamy 2 Netis 3

(Gudance on readng TUCAST RAST Breakports Tebies Gudance on rmadng EUCAST RAST Breakpont Tabies '

Cuaity corirol 4 information on %a¢tnical Uncentarty 5

Esc@n:réa ool 5 Escherichiy ok 3 Breahpouts fr &, § 8 203 16-20h
T Ap—— = Klebsieds pesumone 7 Bregkpouts o 4, 6, E2nd 1620 h
Kebsiels premovace - Poaudimonds aenugnosa 8 Breskpoets o 6, 8 ind 16-20h
Peeudomonss aengnosa 8 ” 3 Breskports b 4 6 2028
Stapyiocoocus awels 9 ) Breabpoiets ke 4, 6 3204 16-20h
Enterocorcys faecals 10 i Breskponts o 4, S and B
Enerococcys faecum 1 12 Bregkponts ot 4, 6indBh
Skentooorcys preumonise 12 } Breshports for 4, 8, 8 ind 16-20h

4. [ 6.

/ 8. saat

saat




EUCAST RAST

European Committee on Antimicrobial Susceptibility Testing

Zone diameter breakpoint tables for rapid antimicrobial susceptibility testing (RAST)
directly from blood culture bottles

Version 8.0, valid from 2025-03-18

This document should be cited as "The European Committee on Antimicrobial Susceptibility Testing. Zone diameter Breakpoint Tables for rapid antimicrobial
susceptibility testing (RAST) directly from blood culture bottles. Version 8.0, 2025. http://www.eucast.org."

The RAST Breakpoint Tables are updated each year after the EUCAST standard Breakpoint Tables have been updated.

Content Page Additional information

Changes 1

Notes

Guidance on reading EUCAST RAST Breakpoint Tables

Information on technical uncertainty

Breakpoints for 4, 6, 8 and 16-20 h

Klebsiella pneumoniae Breakpoints for 4, 6, 8 and 16-20 h

Salmonella enterica Breakpoints for 4, 6, 8 and 16-20 h

2
4
5
Escherichia coli 6
7
8
9

Pseudomonas aeruginosa Breakpoints for 6, 8 and 16-20 h

Acinetobacter baumannii 10 Breakpoints for 4, 6, 8 and 16-20 h
Staphylococcus aureus 11 Breakpoints for 4, 6, 8 and 16-20 h
Enterococcus faecalis 12 Breakpoints for 4, 6, 8 and 16-20 h
Enterococcus faecium 13 Breakpoints for 4, 6, 8 and 16-20 h

Sireptococcus pneumoniae 14 Breakpoints for 4, 6, 8 and 16-20 h




CLSI RAST

* CLSIS31 /2021
* Enterobacterales disk duyarlilik sinirlari - 8-10 saat

CLSI S32 / 2022
* Pseudomonas sp ve ek antibiyotiklerin duyarlilik sinirlari - 8-10 saat

CLSI S34/ 2024
 Acinetobacter sp disk duyarlilik sinirlari - 8-10 saat



EUCAST RAST

* Pozitiflesen kan kulturlerine 0-18 saat icinde uygulanabilir.

* Otomatize sistemden cikarildiktan sonra hemen, en gec 3 saat icinde
uygulanmali

e Kan kultari sisesine herhangi bir islem yapilmadan 12525 ul alinir,
90 mm Mueller Hinton agara yayilir

* Her bir plak agara maksimum 4-6 antibiyotik diski yerlestirilir

e 4., 6. ve 8. saatlerden sonra tekrar inkiibe edilecekse her okumada
sonra 10 dakika icinde hemen geri yerlestirilmeli



Escherichia coli

EUCAST RAST

Zone diameter breakpoints for RAST directly from blood culture bottles

Disk content 4 hours 6 hours 8 hours 16-20 hours

Antimicrobial agent

(vg) Sz | ATU | Rc< Sz | ATU | Rc< Sz | ATU | R« Sz | ATU | Rc<
Ampicillin 10 12 10-11 10 13 11-12 11 13 11-12 11 14 12-13 12
Amoxicillin-clavulanic acid 20-10 16 14-15 14 17 15-16 15 17 15-16 15 19 17-18 17
Piperacillin-tazobactam 30-6 17 14-16 14 18 15-17 15 18 15-17 15 17 15-16 15
Temocillin 30 50 13-14 13 50 15-16 15 50 15-16 15 50 17-18 17
Cefotaxime' 5 15 13-14 13 16 14-15 14 17 15-16 15 16 14-15 14
Ceftazidime' 10 15 12-14 12 16 14-15 14 17 15-16 15 17 15-16 15
Ceftazidime-avibactam 10-4 12 10-11 10 12 10-11 10 12 10-11 10 13 11-12 11
Ceftolozane-tazobactam 30-10 16 14-15 14 18 16-17 16 18 16-17 16 20 16-19 16
Imipenem’® 10 16 12-15 12 17 13-16 13 17 13-16 13 17 12-16 12
Imipenem-relebactam 10-25 13 11-12 11 15 13-14 13 15 13-14 13 17 15-16 15
Meropenem2 10 17 15-16 15 17 15-16 15 17 15-16 15 15 13-14 13
Meropenem-vaborbactam 20-10 16 12-15 12 16 14-15 14 17 15-16 15 16 14-15 14
Ciprofloxacin 5 17 14-16 14 19 16-18 16 20 17-19 17 21 18-20 18
Levofloxacin 5 16 14-15 14 18 15-17 15 18 15-17 15 23 15-22 15
Amikacin® 30 (15) | (13-14) (13) (15) | (1319 | (13) (15) | (13149 | (13) (13) | 1120 | (1)
Gentamicin’ 10 (14) (12-13) (12) (14) (12-13) (12) (14) (12-13) (12) (13) (11-12) (11)
Tobramycin® 10 (14) (12-13) (12) (15) (13-14) (13) (15) (13-14) (13) (13) (11-12) (11)
Trimethoprim-sulfamethoxazole 1.25-23.75 12 10-11 10 14 12-13 12 14 12-13 12 14 12-13 12




RAST

* Tanimlanan tim etkenlerde glvenilir sonucg verir mi?

* Tanimlanan tim antibiyotiklerde ayni oranda guvenilir
sonuc verir mi?



Test
glvenirliligin degerlendirilmesi

Yeni testle standart test karsilastirildiginda (FDA):
e Kategorik uyum (CA) 2 %90

e Cok buyuk hata orani (VME) €% 1.5
e Standart test direncli, RAST duyarli

e Bluyuk hata orani (ME) £ % 3.0
e Standart test duyarli, RAST direncli

e Klcuk hata orani (mE) <% 10
 Standart test ara deger, RAST duyarli/direncli

Humphries et al. J Clin Microbiol. 2018



Fully Automated EUCAST Rapid Antimicrobial Susceptibility
Testing (RAST) from Positive Blood Cultures: Diagnostic
Accuracy and Implementation

* |svicre merkezli tam otomatize sistemle disk zonlari okunmus ve RAST sinir
degerleri degerlendirilmis

e 779 sus kan kualtarlerine inokule edilerek

* 539 prospektif ardisik pozitiflesen kan kiltir 6rneklerinden elde edilen
suslar calisiimis

 Suslarin arasinda
e Karbapenemaz lreten Enterobacterales
* Cogul direncli A. baumannii ve P. aeruginosa
* Vankomisine direncli E. faecalis ve E. faecium
* Metisilin direncli, indiklenebilen klindamisin direncli S. aureus

Cherkaoui et al. J Clin Microbiol. 2022



Piperacillin-
tazobactam Ceftazidime Imipenem Meropenem Ciprofloxacin Gentamicin Amikacin Co-trimoxazole

E. coli spiked BC parameters 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h

Isolates by category (n)
Resistant 30 36 34 8 21 32 6 1M 9 7 9 9 56 63 62 24 26 26 33 14 12 69 74 74
ATU 81 54 51 23 13 7 3 6 7 8 5 4 20 23 16 5 3 2 128 83 54 2 1 2
Susceptible 89 117 122 169 173 168 191 190 191 185 193 194 124 121 129 171 178 179 39 110 141 129 132 131

Inhibition zone not readable 7 0 0 7 0 0 7 0 0 7 0 0 7 0 0 7 0 0 7 0 0 7 0 0

Isolates by category (%)
Resistant 155 30 53 43 35 43 43 280 304 300 120 126 126 165 .88 8 345 357 357
ATU 34 15 29 34 40 24 19 100 113 77 25 14 10 0 05 10
Susceptible 812 955 918 923 925 932 937 620 585 623 855 860 865 195 531 681 645 638 633

Inhibition zone notreadable 34 00 00 34 00 00 34 00 00 34 00 00 34 00 00 34 00 00 34 00 00 34 00 00

Categorical agreement (%)®
ATU included
ATU not included

985 98.1 986 980 981 986 1000 995 995 995 995 995 995 995 995 995 981 981 940 981 976 980 976
975 974 980 833 968 96.7 980

Discordant results (n)

Minor error 1 1 1
Major error 1 2 1 1 1 1 1 1 1 1 1 1 10 1 1 4 5 5
Very major error 2 2 2 3 3 2 1 1 3 3 2 3 4

Discordant results (%)

Minor error 00 00 00 05 05 05 00 00 OO OO 0O OO OO OO OO 0O OO OO 00 0O 00 0O 00 00
Major error 05 10 05 00 00 00 00O O5 05 05 05 05 00 05 05 00 05 05 48 05 05 19 24 24
Very major error 10 10 10 14 14 10 00 00 00 00O 00 00O O5 00 00 O5 14 14 10 14 19 00 00 00

Cherkaoui et al. J Clin Microbiol. 2022



TABEE 5 Klebsiella pneumoniae spiked BC results (n = 118 isolates)”

Piperacillin-
: ; tazobactam Ceftazidime Imipenem Meropenem Ciprofloxacin Gentamicin Amikacin Cotrimoxazole

K. pneumoniae spiked BC
parameters 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h
Isolates by category (n)

Resistant 45 51 52 46 50 49 27 27 30 24 30 31 4 36 44 29 30 27 23 13 22 43 43 46

ATU 23 18 15 4 2 3 3 4 1 5 4 3 18 16 9 5 3 6 50 13 27 4 4 1

Susceptible 50 49 51 68 66 66 88 87 8 89 84 84 59 66 65 84 85 8 45 92 69 71 71 71

Inhibition zone not readable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Isolates by category (%)

Resistant Q Lol 441 390 424 415 229 229 254 203 254 263 347 305 373 246 254 364 390
ATU 3.4 17 25 25 34 08 42 34 25 153 136 76 42 25 34 08
Susceptible 424 415 432 576 559 559 746 737 737 754 712 712 500 559 551 712 720 60.2 60.2
Inhibition zone not readable 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Categorical agreement (%)°
ATU included
ATU not included

966 96.6 1000 1000 1000 1000 1000 99.2 992 99.2 983 1000 100.0 1000 99.2 1000 99.2 992 958 1000 983
96.0 96.1 100.0 99.1 985 95.2

Discordant results (n)
Major error 1 1 1 2 1 1 1 1
Very major error 4 4 4 1 1 5 1 1 1

Discordant results (%)
Major error 00 00 00 00 0.0 00 00 00 08 08 08 17 00 00 00 00 00 00 08 00 00 08 08 08
Very major error 34 34 34 00 0.0 00 00 00 00 00 00 00 00 00 0.0 08 00 08 00 42 00 08 08 08

Cherkaoui et al. J Clin Microbiol. 2022



TABLE

Acinetobacter baumanni spiked BC results (n = 63 isolates)”

s Imipenem Meropenem Ciprofloxacin® Levofloxacin Gentamicin Amikacin Cotrimoxazole
A. baumannii spiked BC
parameters 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h 8h
Isolates by category (n)
Resistant 48 50 50 46 50 50 47 49 48 47 48 48 47 49 50 26 33 33 43 44
ATU 1 1 1 5 2 3 2 1 3 3 4 4 2 1 35 12 12 48 4 4
Susceptible 12 12 12 10 1" 13 1 12 14 1 12 1 10 12 12 18 18 13 16 15
Inhibition zone not readable 2 0 0 2 0 0 2 0 0 2 0 0 2 0 0 2 0 0 2 0 0
Isolates by category (%)
Resistant 787 794 794 754 794 794 770 778 762 770 762 762 770 778 794 426 524 524 QLA 683 698
ATU 16 16 16 82 32 00 49 32 16 49 48 63 66 32 16 19.0 19.0 63 63
Susceptible 197 190 190 164 175 206 180 190 222 180 190 175 164 190 190 00 286 286 213 254 238

Inhibition zone not readable 3.2 0.0 0.0 3.2 0.0 0.0 3.2 0.0 0.0 3.2 0.0 0.0 3.2 0.0 0.0 32 00 00 32 00 00

Categorical agreement (%)°
ATU included

ATU not included

100.0 100.0 100.0 1000 1000 1000 100.0 1000 1000 1000 1000 1000 1000 1000 984 984 984 984 984
100.0 96.2

Discordant results (n)
Major error
Very major error 1 1 1 1 1 1

Discordant results (%)

Major error 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 00 00
Very major error 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16 16 16 16 16 16

Cherkaoui et al. J Clin Microbiol. 2022



TABY

8 Pseudomonas aeruginosa spiked BC results (n = 129 isolates)®

tazobactam® Ceftazidime® Cefepime® Imipenem?® Meropenem Ciprofloxacin® Levofloxacin Amikacin Tobramycin
P. aeruginosa results 6h 8h 6h 8h 6h 8h 6h 8h 6h 8h 6h 8h 6h 8h 6h 8h 6h 8h
Isolates by category (n)
Resistant 20 17 13 13 37 13 11 16 10 8 7 10 15 16 13 6 3 2
ATU 43 37 38 23 42 25 5 6 9 9 8 10 8 12 17 15 3 6
Susceptible 62 75 74 93 46 91 109 107 106 112 110 109 102 101 95 108 119 121
Inhibition zone not readable 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0 4 0

Isolates by category (%)

Resistant 124 8.0 6.2 5.6 7.8 12.0 124 04 4 24 1.6
ATU 4.7 7.2 7.0 6.4 7.8 6.4 93 24 47
Susceptible g ] 5 : i ; 82.9 84.8 86.8 88.0 84.5 81.6 78.3 0.0 33. 95.2 93.8
Inhibition zone not readable 3.1 0.0 3.1 0.0 31 0.0 3.1 0.0 3.1 0.0 34 0.0 3.1 0.0 3.1 0.0 3.1 0.0

Categorical agreement (%)°
ATU included
ATU not included

Discordant results (n)
Major error 5 1 6 4 24 2 4 9 2 1 1 2 1 1 2 1
Very major error 1 2 1 1 5 4 2 2 1 1 2 2

Discordant results (%)
Major error 39 0.8 4.7 3.1 18.6 16 3.1 7.0 16 0.8 0.8 16 0.8 0.8 16 0.8 0.0 0.0
Very major error 0.0 0.8 16 0.8 0.0 0.8 3.9 3.1 0.0 0.0 1.6 16 0.8 0.8 0.0 0.0 16 1.6

Cherkaoui et al. J Clin Microbiol. 2022



* ESBLyi gosterebilir mi?

e Karbapenemaz varligini gosterebilir mi?



or ESBL and carbapenemases in Escherichia

coli, Klebsiella pneumoniae and Salmonella enterica for
epidemiological purposes as part of the RAST procedure.

EUCAST Guidelines for detection of resistance mechanisms and specific resistance of
clinical and/or epidemiological importance using EUCAST rapid antimicrobial
susceptibility testing (RAST) directly from positive blood culture bottles.

Version 3.0
March 2025

Table 1. Screening cut-off values (mm) for ESBL-producing E. coli, K.
pneumoniae and S. enterica.

Specibs Antimicrobial Conduct ESBL testing if
P agent 4 hours | 6 hours | 8 hours 16-20 hours
Cefotaxime 5 pg <15 <16 <17 <16
E. coli
Ceftazidime 10 pg <15 <16 <17 <17
Cefotaxime 5 pg <15 <18 <18 <16
K. pneumoniae
Ceftazidime 10 pg <15 <16 <16 <18
Cefotaxime 5 pg <13 <14 <14 <14
S. enterica
Ceftazidime 10 pg <12 <16 <17 <18




TABLE 1 Phenotypes of the bacterial isolates analyzed in the spiked BCs phase“

Species

Phenotype (n) E. coli K. pneumoniae P. aeruginosa A. baumannii S. aureus E. faecalis E. faecium

OXA-23-like producers 27

OXA-48-like producers 3 7

OXA-58-like producers 1 2

OXA-181-like producers 10 1

KPC-like producers 1 12

NDM-like producers 2 13 7

VIM-like producers 2

MRSA 17

Inducible clindamycin resistance 47

VanA producers® 6 14

VanB producers® 9

High-level gentamicin resistance 16 20

Total 207 118 129 63 148 66 48
TABLE 2 Independent positive BC broken down by species and phenotype?

Species

Phenotype (n) E. coli K. pneumoniae P. aeruginosa A. baumannii S. aureus E. faecalis E. faecium
Isolates 08 80 12 2 122 46 40
ESBL &~ 3 2
OXA-48-like producers 1
MRSA 3
Inducible clindamycin resistance 2
VanB producers® 1
High-level gentamicin resistance 4 3
Total® 216 83 12 2 127 50 A4

Cherkaoui et al. J Clin Microbiol. 2022



RAST- ESBL tarama

* K.pneumoniae

e Standart yontemle sefotaksim/seftazidime direncli
e RAST ile timu sefotaksim/seftazidime direncli / ATU

e E. coli

» Standart yontemle sefotaksim/seftazidim direncli
e RAST - 3 sus seftazidim duyarl (¢cok buyiik hata)
* RAST - Sefotaksimde timu direncli/ATU

Cherkaoui et al. J Clin Microbiol. 2022



ESBL-producing E. coli and K. pneumoniae

DDS,0mm Test performances for the 122 ESBL isolates analyzed
Results : 67% POS at 4h and 100% POS at 6h

The inhibition zone around FEP disks is enhanced, highly
suggesting the production of ESBL (white arrow)

Cherkaoui et al. J Clin Microbiol. 2022




Screening for ESBL and carbapenemases in Escherichia
coli, Klebsiella pneumoniae and Salmonella enterica for
epidemiological purposes as part of the RAST procedure.

EUCAST Guidelines for detection of resistance mechanisms and specific resistance of
clinical and/or epidemiological importance using EUCAST rapid antimicrobial
susceptibility testing (RAST) directly from positive blood culture bottles.

Version 3.0
March 2025

Table 2. Screening cut-off values (mm) for carbapenemase-producing E. coli
and K. pneumoniae.

Species Antimicrobial agent Screening cut-off
9 4 hours | 6 hours | 8 hours | 16-20 hours
E. coli Meropenem 10 g : <20 <20 <20

K. pneumoniae | Meropenem 10 Hg - <18 <18 <20




TABLE 3 Escherichia coll spiked BC results (n = 207 isolates)”

TABLE 5 Klebsiella pneumoniae spiked BC results (n = 118 isolates)”

E.colispiked BC parameters _4h _6h _8h _4h _6h 8h 4h __6h 8h 4h 6h 8h K. pneumaniae spiked BC — - — -

Isolates by category (n) parameters 4h 6h 8h 4h 6h 8h 4h 6h 8h 4h 6h B8h

Resistant 30 3% 34 8 21 32 6 mn o9 7 9 9 Isolates by category (n)

ATU 81 54 51 23 13 7 3 6 7 5 4 Resistant 45 51 52 46 50 49 27 27 30 24 30 N

Susceptible 89 117 122 169 173 168 191 190 191 185 193 194 ATU 23 18 15 4 2 3 3 4 1 5 4 3

Inhibition zone notreadable 7 0 0 7 0 0 7 6o o0 7 o0 o0 Susceptible 50 49 51 68 66 66 88 8 87 89 B84 84
Inhibition zone notreadable 0 0 0 0 0 0 0 0 0 0o 0 0

isolates by category (%)

Resistant 150 174 164 40 107 155 30 53 43 35 43 43 Isolates by category (%)

ATU 405 261 246 115 63 34 15 29 34 40 24 19 Resistant 381 432 441 390 424 415 229 229 254 203 254 263

Susceptible 445 565 S89 B4S5 BI6 812 955 918 923 925 932 937 ATU 195 153 127 34 17 25 25 34 08 42 34 25

Inhibition zonenotreadable 34 00 00 34 00 00 34 00 00 34 00 00 Susceptible 424 415 432 576 559 559 746 737 737 754 M2 712
Inhibition zone notreadable 00 00 00 00 00 00 00 00 00 00 00 00

Categorical agreement (%)"

ATU included 985 981 986 980 931 9B6 1000 995 995 995 995 995 Categorical agreement (%)*

ATU not Included 975 974 981 977 979 985 1000 995 995 995 995 995 ATU included 966 966 966 1000 1000 1000 1000 1000 992 992 992 983
ATU not included 958 960 961 1000 1000 1000 1000 1000 99.1 991 99.1 983

Discordant results {n)

Major error 1 2 1 1 1 Major error 1

Very major error 2 2 2 3 3 2 Very major error 4 4 4

Disgoniantitis (9 Discordant resuits (%)

::‘a‘;: :::: gg “’-g g‘s’ 8«; gj g—: g-g gg gg 32 ’015° gg Major error 00 00 00 00 00 00 00 00 08 08 08 1.7

Very major error 10 10 10 14 14 10 00 00 00 00 00 00 Very major éerdk 34 34 3% U 60 00 U0 60 00 00 40 @O

Karbapenemaz pozitif olan tim suslar tarama testiyle saptandi
Suslar ya direncli ya da ATU kategorisindeydi

Cherkaoui et al. J Clin Microbiol. 2022
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Implementation of rapid antimicrobial susceptibility testing combined
with routine infectious disease bedside consultation in clinical
practice (RAST-ID): a prospective single-centre study

Thomas Valentin*, Elisabeth Koenig?'?, Juergen Prattes?, Stefanie Wunsch?, Tobias Loizenbaur?, Robert Krause?
and Ines Zollner-Schwetz?!

e Avusturya’da, 2019 yilinda, yatan ve kan kultlru pozitif olan hastalar

* Calisma saatleriicinde RAST icin uygun olan 152 kan kulttru

(58 E.coli, 52 S. aureus, 13 K.pneumoniae, 12 P. aeruginosa ,7 S. pneumoniae, 7 E.faecium ve 3 E.faecalis)

 RAST’la degerlendirilebilen antibiyotik sayisi 6. saatte % 95, 4. saatte % 75, p< 0.001

* 6. saat RAST sonucuna gore hastalarin
" % 88.2 infeksiyon konsliltasyonu istenmis

: e e Bir onceki yila kiyasla
" % 54.5’ine antibiyotik degisimi yapiimig mortalitede fark yok

" % 46.3’line ek tetkikler istenmis



Implementation of the EUCAST rapid antimicrobial susceptibility test
(RAST) for carbapenemase/ESBL-producing Escherichia coli
and Klebsiella pneumoniae isolates, and its effect on mortality

01.01.2018 30.06.2020 30.11.2020 01.12.2021
T . Pocscscnaas | RIS E1 —
e Diskapi Yildirim Beyazit Egitim ve Arastirma Hastanesi = non-RAST group (n=1ds) ~RAST group (n=49)
* Antibiyotik degisimi — RAST (tim hastalar en gec 8 saat) : .
. positive signal notification positive signal notification
Kontrol ( En erken 24 saat sonra hastalarin %45.5’i) i ; {}
* 30 giinliik mortalite - RAST grubunda % 28.6 P
according to p-RAST
(o) ' ‘ result
Kontrol grubunda - %51.7 § § e
+  Antibiotic advice according to
Table 2. Baseline patient characteristics by 30 day all-cause mortality (univariate analysis baowncgogibisreon
Non-survivors (N=89) Survivors (N=105)
Characteristic n (%) n (%) RR (95% CI) Pvalue®
RAST implementation
p-RAST 14 (28.6) 35 (71.4) 1
Non-RAST 75 (51.7) 70 (48.3) 1.8 (1.1-2.9) 0.005

Taysi et al. J Antimicrob Chemother. 2024



Impact of EUCAST Rapid Antimicrobial Susceptibility Testing (RAST) on
optimal antimicrobial therapy in gram-negative bloodstream infections

Ozge Ozgen Top ™ , Beyza Cifci®, Merve Biiyiikkoriik #, Handan Can ", Pinar Aysert Yildiz ",
Halil Furkan Martli “, Elif Ayca Sahin“, Kayhan Caglar “, Hasan Selcuk Ozger"

* Gazi Universitesi hastanesi, ASustos-Aralik 2023

* RAST- seftazidim, piperasilin-tazobaktam, meropenem, siprofloksasin,
amikasin

* Hastalarda kullanilan antibiyotikler

e Grup 1: Siprofloksasin, amikasin, seftazidim ve diger 3. kusak sefalosporinler,
fosfomisin

e Group 2: Piperasilin-tazobaktam
e Group 3: Meropenem, tigesiklin, polimiksinler

Top et al. Infect Dis Now. 2024



Antibiotic susceptibility results according to reference test (VITEK 2). Antibiotic susceptibility results according to reference test (VITEK 2).

P. A. E.coli Klebsiella Total n P. A E.coli Klebsiella Total n
aeruginosa baumannii n=44  spp. =103 aeruginosa  baumannii  n=44  spp. =103
n=_=8 n=13 n = 38 n=38 n=13 n=238

CAZ, n (%) TZP, n (%)

Susceptible, 6 (75) 19 10(26.3) 38 Susceptible, 1(12,5) - 37 15(39.5) 57

standard dosing (43.2) (36.9)  standard dosing (84.1) (55.3)

regimen regimen

Susceptible, - 3(6.8) - Susceptible, 4 (50) .

increased increased

€xposure exposure

Resistant 2 (25) 13 (100) 2 28 (73.7) @ Resistant 3(37.5) 13 (100) 7 23 (60.5) f 46

(50) (15.9) (44.7)

AMK, n (%) MEM, n (%)

Susceptible, 8 (100) 1(7.7) 37 25 (65.7) 76 Susceptible, 7 (87.5) 42 22 (57.8) 73

standard dosing (84) (73.8)  standard dosing (95.4) (70.9)

regimen regimen

Susceptible, = = 4 (9) 1(2.6) Susceptible, - 1(23) 1(26)

increased increased

éxposure exposure

Resistant - 12 (92.3) 3(6.8) 12(31.6) Resistant 1(12.5) 13 (100) 1(2.3) 15(39.5) &

CIP, n(%) MDR, n (%) 1(12.5) 13 (100) 4(9.1) 20 (52.6) 3

Susceptible, - - 11 11 (28.9) 35

standard dosing (25) (34.0) @

regimen

Susceptible, 6 (75) - 4 (9) 3(7.8)

increased

exposure

Resistant 2 (25) 13 (100) 29 24 (63.2) 68 Top et al. Infect Dis Now. 2024

(65.9) (66.0



Appropriateness of empirical antibiotics and empirical therapy according to

microorganism types.

Appropriate
Empirical Treatment,

n (%)

Inappropriate
Empirical Treatment, n
(%)

Empirical antibiotics
Monotherapv (n = 62)
Piperacillin-tazobactan
(n = 32)

Meropenem (n = 23)
d generation 1(16.7)

(=,

23 (76.6)

cephalosporins (n = 6)
Other (n = 3)* 3 (100)
Combination therapy (n
= 40)
Combination with 5 (100)
piperacillin-tazobactam
(n—
Combination with 16 (84.2)
meropenem (n = 19)
Other compmation (n = 14 (87.5)
16)"
Microorganism type
Escherichia coli (n = 44) 39 (88.6)
Klebsiella spp. (n = 38) 31 (81.5)
Pseudomonas spp. (n = 8) 7 (87.5)

Acinetobacter spp. (n = 13) 7 (53.8)

7 (23.4)

1(4.4)
5(83.3)

0

3 (15.8)

2 (12.5)

5(11.4)
7 (18.5)
1(12.5)
6 (46.1)

Top et al. Infect Dis Now. 2024



Impact of 6 h RAST results on antimicrobial therapy.

n (%)
Antibiotic management
De-escalation, n (%)
Switch to narrow-spectrum antibiotics 47 (45.6)
From group 2 to group 1 22 (21.3)
From group 3 to group 1 19 (18.4) i.
From group 3 to group 2 6 (5.8) 9

Switch to narrow-spectrum antibiotics and from combination to 13 (12.6) %

monotherapy @

False de-escalation 3(2.9) §

Carbapenem-sparing therapy 2 4
Escalation, n (%)

From group 2 to group 3 7 (6.7)

From group 1 to group 3 10 (9.7)

From group 1 to group 2 2 (1.9)
Continuing treatment without change 21 (20.4)
Continuing treatment incorrectly 1 (1.0
Reduction in antibiotic susceptibility reporting time, h @

(median, 25-75 % IQR) (38.8-63.2)

Reduction in antibiotic susceptibility reporting time for de- 41.5

escalation, h (median, 25-75 % IQR) (38.8-43.9)

Reduction in antibiotic susceptibility reporting time for 44.1

escalation, h (median, 25-75 % IQR) (39.8-70.6)

80~

20+

Deescalation time with AST and RAST: median
(IQR)= 51.9 (49.4 to 62.9)hours 10.7 (9.30 to
15.5), p<0.001, wilcoxon tests

1 I I 1 1

25 50 75 100 125 150
Time, hour

— Deescalation with AST results

-=- Deescalation with RAST results

Top et al. Infect Dis Now. 2024
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