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H. pylori’de antibiyotik duyarlilik testleri

Fenotipik
Kaltirden
-Agar dilisyon =
-E-test f ,
-Disk difiizyon
Genotipik
Biyopsi, Kiltir ve Diski



Primer izolasyon

BHI agar, Columbia agar, Brucella agar vb.
+

. Vankomisin=> 10mg/L
x4 Trimetoprim=> 5mg/L
Sefzulodin=> 5mg/L

Amfoterisin=> 5mg/L
+

% 7 — 10 at kani veya koyun kani

35-379°C’de 5-7 glin, mikroaerofil kosullarda
( %8-10 CO,, %5-6 O,, %80-85 NO,, %98 nem),
inkibe edilir.



Antibiyotik duyarhlik testleri

»-70'de saklanmis olan H. pylori suslari antibiyotik
icermeyen zengin besiyerinde cogaltilir.

» Primer izolasyon sonrasinda maksimum 3 defa pasaj
vapilabilir.

»Mc Farland 0.5’e uygun slispansiyon yapllir,
besiyerine L seklindeki 6ze ile yayilir.

» 3 glinlik kultirden antibiyotik duyarhlik testi
uygulanir.
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Kanli agarda Ug gunlik kulttr

» Kultirdeki H. pylori suslar
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CLSI standartlarina gore uygulanacak

agar dilusyon testi

Besiyeri: Mueller — Hinton agar (MHA) + % 5
koyun kani

Inokulum: SF icinde hazirlanmis 2 Mc Farland’a (1 X
107- 1 X 108 CFU/ml) uygun bulaniklikta
suspansiyondan, 1-3 uL damla, antibiyotik
iceren plaklara

Inkiibasyon: 35°C’de 3 giin, mikroaerofilik
atmosfer



CLSI standartlarina gore uygulanacak
agar dillisyon testi

Kalite kontrol icin kullanilacak;
standart sus: H. pylori ATCC® 43504
H. pylori NCTC® 11637

MIK araliklari: pg/ml

Amoksisilin: 0.016-0.12 N
Klaritromisin: 0.016 -0.12 (
Metronidazol: 64 — 256 ﬁL
Tetrasiklin: 0.12-1.0
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Avrupa H. pylori ¢alisma grubunun agar
dilusyon testi icin onerileri

Besiyeri: Mueller — Hinton agar (MHA) + % 5
koyun kani veya at kani

inokulum: SF icinde hazirlanmis 4 Mc
Farland’a (1 X 10°CFU/ml) uygun
bulaniklikta stispansiyondan, 1-3 pL
damla, antibiyotik iceren plaklara

Inkiibasyon: 37°C’de 3 giin, mikroarofilik ortam
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Avrupa H. pylori ¢calisma grubunun agar
dilusyon testi icin onerileri

Kalite kontrol icin kullanilacak;

standart sus: H. pylori NCTC 11637
H. pylori CCUG 38770
H. pylori CCUG 38771

(& H. pylori CCUG 38772

S
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Agar dillisyon testi
**FDA onayli bir antibiyotik duyarlilik testi

***Cok miktardaki H. pylori susunun
antibiyotik duyarliligini calismak icin ideal
ve standart bir yontem

**Uygulamasi zor
***Kontaminasyon
*** Mikroaerofil
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E-test

Besiyeri: Mueller — Hinton agar (MHA) + % 5 kan
Columbia kanli agar
Izosensitest kanli agar
inokulum: Buyyon icinde hazirlanmis 3 Mc
Farland’a uygun bulaniklikta
sispansiyondan, tim agar ylzeyine
yayilir

Uygulama: 90 mm plaklara bir tek strip

Inkiibasyon: 35°C’de 3 giin, mikroarofilik ortam



E-test
***FDA onayi olmayan bir antibiyotik duyarhlik

testi
’:’ BSCA (The British Society for Antimicrobial Chemotherapy)

’:’ EHSG (European Helicobacter Pylori Study Group)

s Tek tek olgularda H. pylori susunun
antibiyotik duyarliligini calismak icin ideal bir
yontem

**Uygulamasi kolay

*»*Pahali
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Amoksisilin
0.002 -32

pug/ml
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E — test MIK araliklari pg/ml
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Biofilm Demolition and Antibiotic Treatment to Eradicate
Resistant Helicobacter pylori: A Clinical Trial

Helicobacter pylori gastrik mukozaya tutunup biyofilm olarak
Urer. (J. Bacteriol. 2004, 186(10):3124.)

Antibiyotiklerden korunmasini saglar.

Amag:N-asetil sistein ile biyofilm yok edilmesi ve antibiyotik
direncinin Ustesinden gelinmesi.

En az 4 H pylori eradikasyon basarisizligi

Tedavi antibiyotik duyarlilik testi sonucuna gore verildi,
sonugclar Ure nefes testi ile kontrol edildi.

Cammarota, G. Clin Gastroenterol Hepatol 8, 2010, 817-820. 18




40 hasta

Grup A (n-
asetil sistein
verilen)

13 tedavi
edilen

Grup B (n-
asetil sistein
verilmeyen)

.

Cammarota, G. Clin Gastroenterol Hepatol 8, 2010, 817-820.

4 tedavi
edilen




Figure 1. (A) Scanning electron micrograph
of gastric mucosal surface covered in a
blanket of biofilm before the treatment. (B)
Biofilm disappearance after H

pylori eradication.

Cammarota, G. Clin Gastroenterol Hepatol 8, 2010, 817—-820.
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H. pyloride klaritromisin direncini
saptamak igin molekiiler testler

23S rRNA gen amplifikasyonu gerekenler

Sequencing, pyrosequencing

- RFLP (Restriction Fragment Length Polymorphism)

- OLA (Oligonucleotide Ligation Assay)

- DEIA (DNA Enzyme Immunoassay)

- INNO-LiPA (Line Probe Assay)

- 3’ mismatch PCR

- PHFA (Preferential Homoduplex Assay)

- Real-time PCR FRET (Fluorescence Resonance Energy Transfer)-MCA (Melting
Curve Analysis)

- DG-DGGE (Double Gradient-Denaturating Gradient Gel Electrophoresis)

Amplifikasyon gerekmeyen

- FISH assay (Fluorescence in situ Hybridization assay)
21



FISH assay

Bir cift floresan isaretli oligontiikleotid prob
kullanilir (16S rDNA veya 23S rDNA)

Yontem=> hibridizasyon
yikama
Floresan mikroskopta gozlem

Trebesius, Gut 2000, 46: 608-14






Real-time PCR FRET MCA

Biyopsi
DNA eldesi
1 saat l

DNA

45 dakika l PCR (gercek zamanli)

Nokta mutasyonu saptanmasi ve
tanimlama
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Application of polymerase chain reaction-based assays for rapid
identification and antibiotic resistance screening of Helicobacter pylori
in gastric biopsies
Stephanie A. Chisholm, Robert J. Owen*

Gastrointestinal, Emerging, and Zoonotic Infections Department, Centre for Infections, Health Protection Agency, London, UK

Received 21 August 2007; accepted 4 December 2007

Gastric biopsy
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Fig. 1. Algorithm for investigating gastne biopsies lor H. pplori either by
culiure or by PCR molecular testing as part of a routine laboratory service.
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Evaluation of a New Test, GenoType HelicoDR, tor Molecular
Detection of Antibiotic Resistance in Helicobacter pylori”

Emmanuelle Cambau L3+ Yera Mlmhemgan Céline Coulon,! Célina ':31:-1'*!:1v:-,1,2 Christine Lascols,!
Lionel Deforges,” Claude-James Soussy, ™ Jean-Charles Delchier,"** and Francis Megraud™®

JTourMaL oF CLINICAL MICROBIOLOGY, Mov, 2009, p. 360023607

Vor. 47, 2000 MOLECULAR DETECTION OF RESISTANCE IN H PYLORI 3603
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FIG. 1. Prototype of the strip of the GenoType HelicoD'R test. Lane 1, gyed pattern with a wtl codon at position 87, a wt codon at codon 91,

and a wild-type rd pattem; lane 2, gwd pattem with a MUT codon at position 87, a wt codon at codon 91, and a wild-type mf pattern; lane 3 gwi
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&7, awt codon at position 91, and a MUTI rf mutation; lane 5, double mutation in gywed with mutation at both 87 (MUT) and 91 (MLUT3) and
a wild-type m pattern.




Metronidazol direnci

. - Avrupa 2> 7%14.9-40
« Avusturya -> % 22.9
- ABD - > %22-37

* Brezilya -> %53 i
* Meksika' = > %76

“ - Asya > %9-77 A, \ e

-

A__IClSkG > % 42
*Polonya > % 46

. Tl ° g
. - Tirkiye ™ > %477 L




Klaritromisin direnci

* Avrupa > %1.7-27 .5
« Avusturya > % 34

+» ABD 2> %4-15
* Brezilya 2> 79.8

_* Meksika = > %25 S0

+ Asya -> %1-13.8 y h\
-+ Polonya > 728 (¢) 7%154e)

& Alaska > % 30 (2011) + © o ’ 1
wportekiz >'7%39.4'(cocuk) %
# ¢ Tirkiye' -~ > %27.6-30.9 &' ;‘*
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Amoksisilin direnci

Avrupa =2 %0.2- 0.6
Kore 2 %8.8-18.8
iran 2 % 2.4
Alaska 2 % 2

g

Kim et al. J Clin Gastroenterol 2006; 40: 683-687
Kim et al. Int J Ant Agents 2006; 28: 6-13
Shorkrzadeh el al. Saudi J Gastroenterol 2011; 17: 261264 .+,

< Tveit et al. J Clin Microbiol 2011; 3638-3643 « * ;*
o T




/ - Tetrasiklin direnci
Avrupa =2 %0-10
- Avusturya =2 % 0.9




* Avrupa 7% 3.9-20

Florokinolon direnci
e Kore 7%-20
-+ Japonya 7 15

- Ttalya % 14 |

Cin' (Pekin) % 55.7 (%26.6). . 4

%Q yvan % 2.8 (1998-2003), %118
004-2007)

« Alaska % 19 L
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/ _ Furozolidon direnci
Avrupa 2% 0-5
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Ayni hastada antimikrobiyal ajana duyarli ve direncgli suglar!!!

I Karigik enfeksiyon (farkli izolatlar)
ii.  Ayni susun duyarli ve direngli varyantlari
. Koloni olarak birbirine bagli suslar:

. intra-nis—> duyarli ve direncli izolatlar gastrik mukozada ayni yerde
bulunur
. Inter-nis—> mide iginde farkli anatomik bolgelerde direncli ve duyarli

izolatlarin bulunmasi = direncin farkina varilmamasi
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The European Society for Paediatric Gastroenterology,

Hepatology and Mutrition

ESPGHAN Update 2012

Stockholm, Sweden
27 - 28 April 2012

CONFLICT OF INTEREST

Speaker: Gunsel Kutluk
Chair Person:

Session Title:

SEQUENTIAL THERAPY VERSUS STANDARD TRIPLE
THERAPY FOR HELICOBACTER PYLORI ERADICATION

IN CHILDREN: ANY ADVANTAGE IN CLARITHROMYCIN-
RESISTANT STRAINS?

Co-Authors: Aykut Bayrak, Burcu Volkan, Yakut Akyon,
Cigdem Celikel, Ender Pehlivanoglu, Deniz Ertem
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gyrA 23S RNA
mutasyonu @ mutasyonu

10 % 9.3 33 % 30.5




88 sus (fenotipik)

47 D 18 D

% 53.4 % 20.5

Doruk Engin, Serpil Ercis 2000




42 cocuk ornegi

20D 9D

% 47.6 % 21.4

Doruk Engin, Serpil Ercis 2000



46 eriskin ornegi

27 D 9D

% 58.7 % 19.6

Doruk Engin, Serpil Ercis 2000




Cocuk hastalarda primer klaritromisin direnci

ve genotipik degerlendirmesi

Yas araligl [EERE

o Kultur +
23 e PCR +

e Fenotipik direnc +
59 P o

e Genotipik direnc +

41



Klaritromisin direncli

%634

IENliluEig e 9% 25.4



Klaritromisin direnci

e 23S rRNA (2 kopya)
©2142, (MIK degerleri daha yuksek)
¢ 2143 baz degisiklikleri.

e A>G sik,

e A= C ender
»>A2115G 2 (G2224A
>G2141A 0 (C2245T

>T2717C < 12289C
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Primer direncli suslarin dizi analizi

on sonuclari

15 hasta susu uretildi.

Y4
J\\

7 hasta susu rastgele secildi.

Y4
J\\

Purifiye edildi.

Y4
J\.

5 hasta susu dizi analizine alind.

VAN

N\

Helicobacter pylori NCTC 11637 standart susu kontrol olarak

calismaya alindi.
\_ J

Koray Erglinay, Yakut Akyon Yilmaz



Dizi analizi sonuclari

A2142G
A2143G
G2141A
A2116G
G2224A
T2289C

A2142G
T12289C

A2142G
A2143G

A2142G
A2143G

J

\.

A2142G
A2143G

J

\

MUTASYON
YOK

J

Koray Ergilinay, Yakut Akyon Yiimaz



RETROSPECTIVE EVALUATION OF HELICOBACTER PYLORI CLARITHROMYCIN
RESISTANCE IN CHILDREN BY REAL-TIME PCR

Age Groups 0-6 7-12 13-18 Total
Years Total no. of Total no. of Total no. of Total no. of
strains strains strains strains
(% Resistance) (% Resistance) (% Resistance) (% Resistance)
2003 1(0) 12(18.2) 0(0) 13(18.2)
2004 11(22.2) 54(21.3) 12(36.4) 77(25.4)
2005 9(37.5) 83(28.8) 24(22.7) 116(28.1)
2006 12(42.8) 57(28.6) 26(44.4) 95(33.8)
2007 5(0) 50(23.1) 33(18.2) 88(19.2)
2008 4(0) 43(69.6) 47(54.5) 94(60.9)
Total 42(27.6) 299(30.5) 142(34.7) 483(31.4)




2009

» 122 H. pyloripozitif
« 102 Klaritromisin direncli % 83.6

» 28 DUYARLI/DIRENCLI

Alpaslan Alp, Yakut Akyon Yilmaz



2010

* 18 pozitif
* 14 direncli
* 2 duyarli/direncli

Alpaslan Alp, Yakut Akyon Yilmaz



Levofloksasin

19 hasta

Tedavi almamis
E - test

2 eriskin (56, 49)
2 cocuk (16,17)

4 hastada direncg
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v'Agar dilisyon toplu olarak calisilacak suslarda, yayinlar

icin, standartlara uygun olarak uygulanmali.
v'Hastalarinizin H. pylori suslarinin antibiyotik
paterni icin aralikh olarak uygulanmal..

v E-test tek tek suslar icin kullanilabilir.

v'Molekiler ydntemler; klaritromisin ve florokinolonlar
icin gelistirilmis durumda, kontrollG kullaniimal..

i
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Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)
Helicobacter pylori (NCTC 11637)
Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

Helicobacter pylori (NCTC 11637)

1.6

0.001 — 7

0.004 —?

01—7

0.13 —7?

0.25 —7?

0.25 —7?

0.25 —7?

0.25 —7?

05—7?

16 —7?

2.074 =7

13 =7

100 —?

Idebenone

KRM-1657

Rifalazil (ABI-1648, KRM-1648)

ENQ13

Rabeprazole sodium thioether

Lansoprazole
Metronidazole (Flagyl)

Rabeprazole sodium

Rifampicin (Rifampin)

Clarithromycin (Biaxin)

1,4-dihydroxy-2-naphthoic acid

Garlic (Essential oil) (DAS)

Garlic (Essential oil) (DATTS)

Garlic (Essential oil) (Allicin)

Garlic (Essential oil)

Omeprazole

Garlic (Essential oil) (DATS)

Garlic (Essential oil) (DADS)
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TESEKKUR EDERIM...
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