Antimikrobiyal Diren¢: Bugunii ve Gelecegi
- Tedavi Y onetimi: Sorunlar ve Akilci Yaklasim




Antimikrobiyal Diren¢ nedir?

o Kozmosun bir uyesi olan Bakterilerin hayatta kalma
miicadelesidir.

o Antimikrobiyal diren¢ diren¢ hizi ile tanimlanir ve direng
hizinin kabul edilebilir seviyenin iizerine ¢ikmasi asil problemi
olusturur.

o Antimikrobiyal diren¢ antibiyogram raporundaki direncli
antibiyotik listesinden COK AMA COK daha fazlasidur.




ANTIBIYOTIKLERIN TARIHSEL KRONOLOJISI

Figure 1 Developing Antiblotic Resistance:
A Timeline of Key Events®
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BAKTERILERIN DIRENC MEKANIZMALARI YENI
GELISEN BIR DURUM MU?
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Hangi diren¢c mekanizmalar 6nem arz ediyor?
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Neden Biyofilm onem arz ediyor?
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BIYOFILM OLUSTURAN PATOJENLER

Table 1 List of medical implants prone to biofilm formation with the cavsative agent.
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Hangi mikroorganizmalarin direnci 6nem
arz etmektedir?

Reproduced from COC,

CDC website. Antibiotic resistance threats in the United States, 2013.




Antimikrobiyal Diren¢ hangi hastalarda daha sik?
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Antimikrobiyal Diren¢ hangi hastalarda daha sik?
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Antimikrobiyal Diren¢ hangi hastalarda daha sik?
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Antimikrobiyal diren¢ neden onemlidir?

Multidrug-Resistant Pseudomonas

aeruginosa: Clinical Impact

Patients With
MOR Infection Controls
Outcomes’ (n=82) (n=82) P Value
Mortality, No. (%) 18 (21) 101{12) 004
Hoespital LOS, d (rrodian) 20 10 Om
Need tar surgery (including amputation}, Na. (%) 22 (27) 13 {16) 05
Other performed procedures, No. [%) 31 (38) 9(11) 0m
Discharged to chronic care facility, No. {%) 45 [55) 20 {24) 012
Full activity at discharge, No (%) 28 (34) 18 {59) 015
"Multivariate analysis. 2

Aloush V, el al. Antimicrot Agents Chemother, 2006;50:43.48.



ANTIMIKROBIYAL DIRENC- IMMUN SISTEM ILISKISI
NEDIR?
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Handel A, Margolis E, Levin R B. Exploring the role of the immune response in preventing antibiotic resistance. J Theor Biol 2008;256 (4):655-62



Antimikrobiyal Diren¢- Immiin sistem iliskisi nedir?
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Immiin cevap mutant seleksiyon penceresine baski yapar ve daraltir

sanizma seleksiyonunu azaltir




Antimikrobiyal Diren¢- Immiin sistem iliskisi nedir?

o Tedaviye vyumsuzlugun negatif etkilerini azaltr.

o YUksek bakteri yUkunde dusuk immun cevap, dusuk bakteri yukunde yuksek
immun cevap gelismektedir.

> Bu nedenle antibiyotik tedavisiyle bakteri yuku azaldiginda immun cevabin
seviyesi de artmaktadir.



Sepsis- Genetik 1liskisi

‘ critical care review

— Genetic Polymorphisms in Sepsis and
Septic Shock*®

Role in Prognosis and Potential for Therapy
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ANTIMIKROBIYAL DIRENCIN
SAGKALIMA ETKISI
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Antimirobiyal direncin sagkalima etkisi
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Antimikrobiyal direncin sagkalima etkisi
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Tirkiye’ de antibakteriyel direncin son durumu nedir?

AMD Siirveyansinin Avrupa'da yayginlastirilmasi

European Antimicrobial Resistance Central Asian and Eastern European
Surveillance Network (EARS-Net) Surveillance of Antimicrobial
Resistance (CAESAR)

2017

European Centre for Disease Prevention and Control World Health Organization Regional Office for Europe




Tirkiye’ de antibakteriyel direncin son durumu nedir?
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CAESAR siirveyansina Turkiye’ den ka¢ merkez
katilmaktadir?

The 105 laboratories participating in the network were selected from different geographical regions of
e country to reflect the distribution of the population. In 2016, data from 67 laboratories were included:

ical microbiology laboratories of university hospitals, 30 clinical microbiology laboratories of state
ls and two clinical microbiclogy labo es of private hospitals. Th
39% of the hospital beds in Turkey and about 22% of the population (of 80 41




CAESAR siuirveyansina Turkiye’ den kac sus
kaydedilmistir?

Fig. 5.2 Patlent characteristic of isolates from Turkey in 2014, by pathogen




CAESAR siirveyansina Tiurkiye’ den degerlendirmeye alinan
suslarin dagilimi nedir?




E.coli ve K.pneumoniae infeksiyonlarinda antibiyotik secimi
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P.aeruginosa ve Acinetobacter spp. enfeksiyonlarinda antibiyotik se¢cimi

isolates in Turkey in 20164

P aeruginosa

Antibiotic (group) Resistance (%)
Piperacillin-tazobactam (R) 1203 31
Ceftazidime (R) 1286 24
Cefepime (R} 1168 30
Carbapenems (R} 1281 37
Carbapenems (1+R) 1281 48
Aminoglycosides {R) 1305 27
Amikacin {R) 1285 13
Fluoroguinolones (R) 1252 35
Qﬁulzidmg resistance (R) . 1090 28

NA: not applicable.

The carbapenems group COMprises imipenem and mMeropensm

The aminoglycosides group comprises gentamicin and tobramycin
The fluoroquinolones group comprisas ciprofloxacin and leveflaxacin,

data an one or mora of the groups are excluded

Table 5.46 Percentage of resistance for P. aeruginosa and Acinetobacter spp. among blood and CSF

Acinetobacter spp.

MA

NA

NA

2373

2373

2408

2287

2324

2266

Resistance (%)

MN&
WA

M&

78

e

g

Faor B aeruginosa, multidrug resistance is defined as resistance to three or more antimicrobial groups among piperaciliin-tazobactam, ceftazidime
fluoroquinolones, aminoglycosides and carbapenems. isciates with missing data on three or more of the groups are exciuded
For Acingtobacter spp.. multidrug resistance is defined as resistance to fluoroguinolones, aminoglycosides and carbapenems. Isolates with missing



S.aureus enfeksiyonlarinda tedavi

Table 5.47 Percentage of resistance for 5. aureus among blood and CSF isolates in Turkey in 2014

F--M RSA (R) 1887 23 s,
Fiuoroguinolones {R] 2195 13
Norfloxacin (R) ] -
Vancomycin (R) 2445 O
Rifampicin (R) & 100°

k_L'rneznl id (R 2340 0 y

- mo data avaiiaole.

* Few isoiates were tested (N < 30, and the percentage of resistance should be interprated with caution
MRSA is calculated as resistance to cefoxitin or, if nat available, oxacifiing

The fluproguinolones group comprises ciprofloxacin, offmacin and levofioxacin,




S.pneumoniae enfeksiyonlarinda antibiyotik secimi

Table 5.48 Percentage of resistance for 5. pneumoniae among blood and CSF isolates in Turkey in 2014

5. pneumoniae

Penicillins (R) 174 14

Penicillins {|+R)

Third-generation cephalosporins (R) 113 7
Third-generation cephalosparing (1+R) 113 29
Fluoroguinolones (R) 130 5
Norfloxacin (R) a -
Macrotides (R) 1463 3%
Macrotides (1+R) | 163 47
b.Lwll.ll‘uc:rLsg resistance ([+R} 155 . 30 i

-2 no data available

Resistance 1o penicillins is based on penicillin or, if not available, on oxacillin

The third-generaticn cephalosporins group comprises cefotaxime and ceftriaxone

The fluoroguinoiones groop comprises levofloxacin and moxifloxacin.

The macrofides group comprises erythromycin, clarithromycin, and azithromycin.

Multidrug resistance is defined as resisiance to penicillins and macrolides. Isolates with missing data on one or more of the groups are excluded.




Enterokok enfeksiyonlarinda antibiyotik secimi

Table 5.49 Percentage of resistance fnru::ié_.-_faeca[FE:;..andlj?: faecr‘u;i::lamung blood and CSF isolates in
Turkey in 2016 e TR

E. faecalis E. fascium

Antibiotic (group) Resistance (%)

Resistance (%)

Aminopenicillins (1+R)
High-level gentamicin (R}
Vancomycin (R)

Linezolid (1+R}

The aminopenicillins group comprises amaxicillin 2nd ampicillin.




Kombinasyon tedavisi nezaman?

(@)

Hasta sepsis, septik gok, agir yanik durumu, endokardit ise

(0]

Febril nétropeni hastasinda MDR ve/veya Karbapenem direngli Gram negatif bakteri enfeksiyonu olmas ya
da giiphesi durumunda

o

Karbapenem direngli Paeruginosa ve Acinetobacter spp. enfeksiyonlarinda biyofilm olusumuna zemin varsa

(0]

Hastane enfeksiyonu diisiiniilityor ve hastane direng oranlar: birinci basamak antibakteriyel ilaglara yiiksek ise

. Combination antibiotic therapy for multidrug-resistant Gram-negative bacteria. . 2014; 119(2): 149-153
Safdar N, Handelsman J, Maki DG. Does combination antimicrobial therapy reduce mortality in Gram-negative bacteraemia? A meta-analysis. Lancet Infect Dis. 2004; 4(8):519-27.
Kumar A, Safdar N, Kethireddy S, Chateau D. . Crit Care Med. 2010;38:1651-64.
Paul M, Lador A, Grozinsky-Glasberg S, Leibovici L. Beta lactam antibiotic monotherapy versus beta lactam-aminoglycoside antibiotic combination therapy for sepsis. Cochrane Database Syst Rev. 2014;1:CD003344.
Kumar A, Zarychanski R, Light B, Parrillo J, Maki D, Simon D, et al. . Crit Care Med. 2010;38:1773-85

Tamma PD, Cosgrove SE, Maragakis LL. . Clin Microbiol Rev. 2012;25:450-70.
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Kombinasyon tedavisi sonuclari

Table 2. Outcomes of other combinations

Mortality

Clinical failure

Microbiological failure

combination

combination

combination

Author Year Bacteria Polyrmyxin Combination Infection monotherapy therapy monotherapy therapy monotherapy therapy
Fologas 2010 ABPA  colistin piperacilinftazoboctam @35 (20l7)y 616 {%SE
Batirel 2014 AB colistin -~ sulbactarn 26036 (%036) 32/69(%046)
Kalin 2014  AB colistin -~ sulbactam 27747 (%05T) 2735 (20TT) 13/47 (%027) 5735 (09l4d)
Yilmaz 2015 AB colistin -~ sulbactam 17 (%04l) 14/20 (9970 ‘fu"l? (%023) 9720 (%045) || 8/17 (%047 8720 (%o40)
Garnacho-Montero 2013 AB colistin wancomycin 14728 (Y050) 14/29 (0948) |7/28 (%015) 10/29 (0434)|| B&/2Z3 (T034) 11/29 (%9937)
Petrosillo 2014 mix colistin wancomycin 17761 (%027) 14/42 (0433)
T ————————— e - — e ——————————




ACINETOBACTER ENFEKSIYONLARINDA KOMBINASYON

ANTIBIYOTERAPISI

m  (Calismalar arasindaki hasta ve dizayn farkliliklar1 farkli sonuclar elde edilmesine sebep olmustur, bu nedenle de
meta-analizde monoterapi ve kombine tedavi sonuglar1 benzer bulunmustur

= Kolistin+Rifampisin kombinasyonu mikrobiyolojik eradikasyon a¢isindan diger kombinasyonlardan daha etkin
bulunmus, ancak klinik basar1 oranlar1 agisindan anlamli farklilik tespit edilmemistir.



MONOTERAPI? KOMBINASYON TEDAVISI?

Indian Joernal of Medical Aic

Colistin against colistin-only-susceptible Acinetobacter baumannii-related infections:
Vionotherapy or combination therapy?!
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KOLISTIN MONOTERAPI ? KOMBINE TERAPI ?

in the fifth day of treatment. The 10-dav crude mortality

rates were 40% (8/20) in patients who recerved colistin 50% ( m patients who received colistin monotherapy.
monotherapy, and 22% (7/31) in patients who received and (10/31) 1 patients who received combination
combmation therapy in all cases. There was no sigmificant therapy statt Iy (P=C . The 28-day crude mortality
difference between both groups (P=0.182). The 10-day rates were msignificant in VAP cases as 40% (6/ 1
crude mortality rates mn VAP cases were 40% (6/15) m patients who received colistin monotherapy, and 47%
patients who recerved colistin monotherapy. and 28% (6/21) (10/21) in patients who received combination therapv

il patents wio receivel

combination therapy. There was (P = 0.650). Mortality rates were found sinular in patients
no significant difference between both groups (P=0475).

not be calculated. However, 10-day and 28-dav mortality
e
atients without

deceased due to meninoitis.

)

(>/% Versus S&%o, U.6>1). Mortality rates were
significantly higher in patients who were supported with
mechanical ventilattion meore than 10 davs (n=22_ 62%.
OR=592- 957 3 127). There were

. Mortality rates were found simular i patients

that received colistin within 72-h of identificattion and o

-

patients that received colistin after 72-h of identification
[ 5 P = 0.651). Mortality rates were
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Background

Codistin-carmapanarm combinations are synergistic invitro against carbapensm-reskstant Gram-
negative bacberia. We aimed ta test whether combénation therapy improves clinical gutoarmes for
adults with infections caused by carbapenern-ressiant ar Carbapensiase-producing Gram-negative

bacteri,

Methods

A randaomised controlled supenanty tral was done in st haspitats in Isrel, Greece, and Haly. We
included adults with bacteraemda, ventilator-associated preurnonia, hespital-acquired preumania,
or urosepels caused by carbapenam-nan-susceptble Gram-negative bacteria. Patlents wers
randemly sssligned {1:1) centrally, by computer-gensrated permuted blocks stratifiad by centrs, to
Intravenous colistin (3-milllon unit loading dose, followed By 4-5 million units bwice per day) or
Cobistin with meropenem | 2-g prolonged inlusien thres times per dayl. The trial was opan-labs], with
Minded coloome daessment. Treaimend sucoess was defined a5 sursival, haemodynamic stalility,
improwesd ar stable Sequential Crpan Failure fsesment scone, stable oo improsved satio of partial
reossure af arterial axypen o fraction of expared coyzen for pationts with pneumania, and
micrabinlomcal cure o patients with bacterasmia, Thea primary catcome was clinical failure, defined
as nat mesting all sucoess cnteria by intention-te-treat analysis, at 14 days after randomasation, This
trial ks registered at ClindcalTrials pow, number MCTOLT32250, and is closed o accrual,

Findings

Between OCt 1, 2013, and Dec 31, 201G, we randomly assigned 406 patients (o the tao aaiment
groups. Most patients had pneamania of bacterasmia {355/206, 87Ta), and most infections wean:
caused Ly Acipefobeclo: bt (2120406, TT%)]. Mo spmificant dflerence between calistin
muonatherapy [156/ 158, 793 and cambination therapy (153208, 735 was obsereed foe clinical
failure at 14 daws after randomisation (risk diffesenag =5 P, 955 01 134 to 2-4; sk ratio [55) 0493,
G C1E3-1-03). Results were similar among patients with A bowmanmy infectians (RS 097, 5% L
{-57-1091. Combenation therapy increasad the incidence of diarrhaaa (96 [21496] vs 32 [16%] patients)
135 patients at nsk

and decreasad the incidence of rmald renal falfers [37 [30%6] of 124 ws 25 [2004] of
of or with kidney Infury]

Interpretation

Coanbination theragyy was nol superion to manatheragy. The sddition ol meaopenen (o codistin did

nad irngadye dinical lashare in evere A bamermin infeclionrs The brial wirs unposersd to apecilcally

scldress pdher Bactoria,
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diafilm site of
imfrction

antibiotic regimen

Lareg eifection in CF -2 MU colenir, taioe daiks

=1} i S —— by
{1l g cobrwrpsin, cosice duily

12 mg eobrarior dry powder, cece daily
i £

]

-

T3 g asbrworwim, trey e daky

Er RN TR i N THERTTIE T W TR S e .0

Tl g lpssdiearing i daky

Raute of

admilnisiration Referenoes

Dwration

Inhalan an [54G-81]

] =LIh nnales o
| e

22 cdays
L e

22 duya

Lung infection in non-

CF bronchiestasis

=
[l L

SN | R 1

Rhinosinusitis

Wounds

Endotracheal tubes

1 MU colistin, twice daily Continuous
300 mg robramycin, twice daily 28 days

32.5 mg ciprofloxacin, twice daily 28 days

80 mg gentamicin, twice daily Continuous

3 drops ofloxacin 0.3%, three times daily 28 days
125 mg mupirocin + saline, twice daily

Mupirocin 2% cintment

Metronidazole 0.8% gel

Silver sulfadiazine 1% cream days

120 mg vancomycin HCL + 2 mL saline, three 14 days
times daily

80 mg gentamicin + 2 mL saline, three times 14 days
daily

Inhalation

Inhalation

Inhalation

Inhalation

Maszal drops

Cutanecus

Cutaneous

Cutanecus

Inhalation

Inhalation
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EMERGING INFECTIOUS DISEASES
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ULKEMIZDE ENFEKSIYON
HASTALIKLARININ DURUMU (1931-2013)
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FIG. 4, Tranzmon of causes of death according to diseases, Turkey
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Tablo 2.1. ICD-10 Ana Tam Gruplarina ve Cinsiyete Gore Oliim Nedenlerinin Dagilimu, (%), Tiirkive,
2013, 2014, 2015

1CO-10 Ana Tam Kodlan

Erkek  Kadin  Toplam  Erkek  Kadin  Toplam

Baz Enfeksiyoz ve Paraziter

Hastahklar AR 4,73 106
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Tablo 3.3. ICD-10 Ana Tam1 Gruplanna ve Cinsiyetlere Gore Hastane Yatislarmin Dagilima,
Turkiye, 2013, 2014, 2015
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SONUC

m Antimikrobiyal diren¢ dogal bir canh cevabi olup, direng
taniminda hiz oél¢iit oimah ve hizin artisi uyarici olmahdir.

m Antibiyotik kullanimi direng¢ gelisiminin tek sorumlusu degildir,
cok faktorlu bir etkinin sonucudur.




SONUC

= IMMUNITE antibiyotik direnci gelisimine ve MDR bakterilerle olusabilecek enfeksiyonlara

karsi en onemli koruma mekanizmasidir.

m EL YIKAMA hala yeteri kadar dikkate alinmayan en onemli enfeksiyon kontrol onlemidir




SONUC

m Tedavi icin antibiyotik seciminde:
* lokal ya da hastanin gegmis antibiyotik direng oranlar,

®  hastanin komorbiditesi,

® hastaneye/yogun bakima yatig hikayesi,

invaziv girigim hikayesi,

* enfeksiyonun ciddiyeti ya da mortal olmas,

*  kullandpy diger ilalarla etkilegimi,

®  immiin durumu dikkate alinarak segilmelidir



SONUC

m Cok ilaca direncli Acinetobacter spp. ve Pseudomonas aeruginosa
infeksiyonlarinda kombinasyon tedavisi biyofilm olusumu acisindan dikkate
alinmahdir

m Pnomokoklarda direng ve orta duyarlilik oranlan %50’ lere yaklastigindan akut
bakteriyel menenjit tedavisine Vankomisin eklenmesi artik kaginiimaz olmustur.




SONUC

m Mikrobiyolojik cevabin ya da eradikasyonun herzaman klinik cevap olarak

sonuglanmayacagi akilda tutulmalidir.

m Altta yatan hastaliklar ya da sistem bozukluklari enfeksiyonlarla birlikte daha da
kétilesmekte, fizyolojik dengenin saglanip saglanamamasi hastanin sonucunu

belirlemektedir.




SONUC

m Uriner sistem enfeksiyonlarinda kolonizasyon sorunu hastalara ve
meslektaslarimiza iyi anlatilmah ve gereksiz antibiyotik kullaniminin azaltilmasi

saglanmahdar.

m  Yiksek riskli bolumlerde kolonizasyon taramasi erken ve uygun antibiyotik

tedavisi acisindan faydah oldugu gosterilmistir




SONUC

m Damar ic¢i kateter uygulamalarinda girisim oncesi asepsi-antisepsiye
uyulmasi ve kateter bakiminin uygun olarak yapilmasi katetere bagl kan

dolasimi enfeksiyonlarini ¢ok ciddi oranda azalttig1 gosterilmistir




SONUC

m Donusumli antibiyotik kullaniminin antibiyotik direncini azaltmadigi
yapilan calismalarda gosterildiginden her hastane antibiyotik politikasini

EKK ile belirlemelidir

m Yeni antibiyotikler icin arastirmalara yatirimin arttirilmasi gereklidir.




In 1747 ,Dr.James Lind tested several scurvy treatments on crew members of the British naval ship

Salisbury and discovered that lemons and oranges were most effective in treating the dreaded
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"The microbe always has the last word."

LOUIS PASTEUR (1822-1895)







