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Akilci ilac kullanimi:

Yogun bakimda rasyonel
antibiyotik kullanimi

Prof Dr Meral Sonmezoglu

Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji ABD
YEDITEPE UNIVERSITESI HASTANESI
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 Antibiyotikler bazi enfeksiyon
hastaliklarinin sikligini azaltmis ve tibbi
girisimlerin en onemli parcasi olmustur.

* Milyonlarca inanin hayati antibiyotik
tedavileri ile kurtulmustur.
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ANTIBIYOTIKLER **%%

* Ancak antibiyotik direncli patojenler
ortaya cikmis; insanlar ve hayvanlar
arasinda ve tum dunyada yayilmistir.

 Tum dunya ulkelerinde direncli bakteriler
hizla yayilmaktadir.

* Bu da antibiyotik etkinligini tehlikeye
sokmaktadir.
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Antibiyotik tiiketimi i

» Antibiyotiklerin asiri kullanimi net olarak
direncin ortaya cikisina neden olmustur.

» Epidemiyolojik calismalar antibiyotik
tuketimi ve direncli bakteri yayilimi
arasinda direk iliski oldugunu gostermistir.
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7~ Antibiyotik direng nedenleri

* Asiri kullanim
* Uygun olmayan receteleme
* Yogun tarimsal/ziral kullanim
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AKILCI ANTIBIYOTIK
KULLANIMI
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kKilci llag Kullanimi yars

» Akilci llag Kullanimi tanimi ilk defa
1985 yilinda Dunya Saglik Orgutu
tarafindan yapilmistir

» Kisilerin klinik bulgularina ve bireysel
ozelliklerine gore; uygun ilaci, uygun
sure ve dozda, en dusuk fiyata ve
kolayca saglayabilmeleri olarak
tanimlanmaktadir

Conference of Experts on the Rational Use of Drugs, World Health Organization, Nairobi,

ﬂfﬁﬁw/ RAD/WP/RI, (25-29.12.1985
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Ulkemizde e

e 12 Ekim 2010 tarihinde Bakan Oluru ile,
Akilcr Ilac Kullanimi Birimi kurulmustur.

e 19 Mart 2012 tarihinde Turkiye llac ve Tibbi
Cihaz Kurumu Biinyesinde Akilci Ilac
Kullanimi, llac Tedarik Yonetimi ve Tanitim
Dairesi kurulmustur.
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oHekim

oEczaci

oHemsire

oDiger saglik personeli

oHasta/ hasta yakini

oUretici

oDuzenleyici Otorite

oDig‘gr (Medya, Akademi vb.)
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gun olmayan antibiyotik ¢
kullanimi

o Coklu ilac kullanimi

o llaclarin gereksiz ve asir kullanimi

o Klinik renberlere uyumsuz tedavi secimi

o Piyasaya yeni ¢ikan ilaclarin uygunsuz
tercihi

o llac kullaniminda 6zensiz davraniimasi
(uygulama yolu, stre, doz..)
o Uygunsuz kisisel tedavilere basvurulmasi
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gun olmayan antibiyotik ¢
kKullanimi

e Gereksiz yere antibiyotik tuketimi
e Gereksiz yere enjeksiyon onerilmesi

e Gereksiz ve uygunsuz vitamin kullanimi

e Bilincsiz gida takviyesi ve bitkisel trldnlerin
kullanimi

e |lac-ilac etkilesimleri ve besin-ilac
etkilesimlerinin ihmal edilmesi
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Akilcr ilagc kullanimi taniminda yer alan maddelerden

herhangi birinin veya birkacinin karsilanamamasi
durumuna,

eHastalarin tedaviye uyumunun azalmasina,
ellac etkilesimlerine,

eBazi ilaclara karsi diren¢ gelismesine,
eHastaliklarin tekrarlamasina ya da uzamasina,
e Advers olay gorulme sikliginin artmasina,

eTedavignaliyetlerinin artmasina neden olur.
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TARAFINDAN AKILCI ILAC KULLANIMINII@‘)
TESVIK EDILMESI ICIN ONERILEN 12 TEMEL
MUDAHALE

1- Ilac kullanim politikalarini koordine edecek ve
bunlarin etkilerini izleyecek kurum

2- Egitim denetim ve karar alma sureclerinin
desteklenmesine yonelik Klinik Tani ve Tedavi
Rehberlerinden yararlanma

3- lIk secenek tedavileri esas alan temel ilaclar
listesi olusturma
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TARAFINDAN AKILCI ILAC KULLANIMINII?‘)
TESVIK EDILMESI ICIN ONERILEN 12 TEMEL
MUDAHALE

4- Bolgelerde ve hastanelerde ilac ve tedavi
kurullari kurma

5- Mezuniyet 6ncesi mufredat programinda
probleme dayali farmakoterapi egitimi vermeyi
FI4EINE

6- Bir gereklilik olarak hizmet ici surekli tip
egitimleri duzenlenmesi
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TARAFINDAN AKILCI ILAC KULLANIMINII?‘)
TESVIK EDILMESI ICIN ONERILEN 12 TEMEL
MUDAHALE

Kurumsal cercevede izleme, denetim ve geri bildirim

sistemlerinin gelistirilmesi

llaclar konusunda bagimsiz (tarafsiz bilgi) bilgi kaynaklarini
CHERINE

Kamuoyunun ilaclar hakkinda egitilmesi
Etik olmayan mali girisimlerden sakiniimasi
Uygun ve zorunlu dizenlemeleri hayata gecirme

llaclarin ve personellerin mevcudiyetini giivence altina almaya

yonelik yeterli devlet harcamalarinin saglanmasi
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Yeni Antibiyotik

» Farmasotik endustride yeni antibiyotik
gelisimi ekonomik duzenlemelere

takilmaktadir.

* 18 en buyuk farmasotik firmanin 15 |
antibiyotikten cekildi.

 Antibiyotige yatirinm ekonomik olarak
mantikli kabul edilmiyor.
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Number of big pharma companies with an active
antibiotic R&D pipeline

18

1990 2016

Time (years)
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Number of new antibiotics approved by the FDA

16
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Preclinical

Approval e

) 75%

1.5% of antibiotic compounds
make it to the market

“og
& &
Rate of success

,,Ltf 9.3%

) 33%
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Antimicrobial resistance: risk associated

with antibiotic overuse and initiatives to
reduce the problem

Carl Llor and Lars Bjerrum

» Veriler antibiyotik kullanimi ile direng
arasinda direk baglanti oldugunu
gosteriyor.

* Yuksek tuketimi olan ulkelerin yuksek
direng oranlari var.
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* Avrupa birligi ulkelerinin antibiyotik tuketimi
18.3 (daily doses/1000 inhabitants/day (DID)
2010 da,

* En yuksek Yunanistan :39.4 DID
* En dusuk iki Baltik tlkesi: 11.1 DID
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Fig. 1.

Global antibiotic consumption by country: 2000-2015. (4) Change in the national antibiotic consumption rat
between 2000 and 2015 1n DDDs per 1,000 inhabitants per day. For Vietnam, Bangladesh, The Netherlands,
and Croatia, change was calculated from 2005, and for Algeria from 2002 as data before those years for thos
countries were not available. (3) Antibiotic consumption rate by country for 2015 in DDDs per 1,000

inhabitants per day. Data source: IQVIA MIDAS, 2000-2015, IQVIA Inc. All rights reserved
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J Chemother. 2017 Feb;29(1):19-24. doi: 10.1080/1120009X.2016.1156893. Epub 2016 May 30.

Antibiotic consumption in Turkish hospitals; a multi-centre point prevalence study.

Guclu E', Oqutiu A', Karabay O', Demirdal T?, Erayman I°, Hosoqglu S¢, Turhan V5, Erol S, Oztoprak N7, Batirel A%, Altay FA?, Kaya G'°, Karahocagil M,
Sozen H'?, Yildirim M'*, Kocak F'¢, Teker B'S.

+ Author information

Abstract
This multi-centre study aimed to determine the antibiotic consumption in Turkish hospitals by point prevalence. Antibiotic consumption of 14

centres was determined using the DDD method. Among hospitalized patients, 44.8% were using antibiotics and the total antibiotic
consumption was 674.5 DDD/1000 patient-days (DPD). 189.6 (28%) DPD of the antibiotic consumption was restricted while 484.9 (72%)
DPD was unrestricted. Carbapenems (24%) and beta lactam/beta lactamase inhibitors (ampicillin-sulbactam or amoxicillin-clavulanate; 22%)
were the most commonly used restricted and unrestricted antibiotics. Antibiotics were most commonly used in intensive care units

(1307.7 DPD). Aimost half of the hospitalized patients in our hospitals were using at least one antibiotic. Moreover, among these antibiotics,
the most commonly used ones were carbapenems, quinolones and cephalosporins, which are known to cause collateral damage. We think
that antibiotic resistance, which is seen at considerably high rates in our hospitals, is associated with this level of consumption.
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Yogun bakimda
rasyonel antibiyotik kullanimi
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Yogun Bakim Uniteler

* Yogun Bakim Uniteleri (YBU)
karmasik tibbi sorunlari olan
hastalarin kucuk bir alanda
toplandigi tibbi alandir.

« YBU leri hastanelerin %10 dan
daha az yatagini, SBIE % 20
sinden fazlasini barindirir
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YBU Enfeksiyonlar ~ ¢#

» Enfeksiyonlar dunyada yogun bakim
Unitelerinde (YBU) morbidite ve
mortalitenin en onemli nedenidir.

» Enfeksiyon ve sepsis kardiyak dis!
YBU lerinde baslica 6liim nedenidir,
6lim orani % 60 ve total YBU

harcamalarinin % 40 ini olusturur.

« Son yillarsa sepsis insidansi ve
enfeksiyon iligkili olum oranlar
aﬁmaktadlr.
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YBU Enfeksiyonlari ¢

« Saglik bakimi ile iligkili
enfeksiyonlar (SBIE) diinyada ve
Avrupa Birligi (AB) ulkelerinde en
ciddi toplum sagligl sorunudur.

» AB ulkelerinde Her yil yaklasik 4
milyon SBIE ve direk iligkili olumler
bildiriimektedir.
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YBU Enfeksiyonlar

« YBU lerinde mortalite oran1 enfekte

hastalarda, olmayanlara oranla iki
kat yuksektir.

e %25 vs %11 (P <.001)
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Internatlonal Study of the Prevalence
and Outcomes of Infection
in Intensive Care Units

Jean-Louis Vincent, MD, PhI) Context Infection is a major cause of morbidity and mortality in intensive care units
Jordi Rello, MID (ICUs) wordwide. However, relatively little information is available about the global
I"I‘III |'r|‘lr'-'||u|| 1'"] Efﬁdﬂrﬂi(}lﬂg}l’ of 5|.lﬂh infections

Fliezer Silva, MD, PhI) Objective To provide an up-to-date, international picture of the extent and pat-
temns of infection in 1CUs,

"':"1""'” """"'"“"_"‘ MD Deslgn, Setting, and Patlents The Extended Prevalence of Infection in Intensive Care
Claude D). Martin, MD (EPIC I) study, a 1-day, prospective, point prevalence study with follow-up conducted
Rui Moreno. MD. PhD on May 8, 2007. Demographic, physiological, bacteriological, therapeutic, and outcome
— data were collected for 14 414 patients in 1265 participating |CUs from 75 countries on
Jefirey Lipman, MD) the study day. Analyses focused on the data from the 13 796 adult (=18 years) patients,

Charles Gomersall, MI) Results On the day of the study, 7087 of 13 796 patients (51 %) were considered
Yasser Sakr, M1, Phl) infected; 2084 (71 %) were receiving antibictics. The infection was of respiratory ori-
Konrad Remhart. MD gin in 4503 (64 %), and microbiological culture results were positive in 4947 (70%) of
onrad hemniar the infected patients; 62 % of the positive isolates were gram-negative organisms, 47 %
for the EPIC Il Group of Investigators  were gram-positive, and 19% were fungi. Patients who had longer |CU stays prior to
the study day had higher rates of infection, especially infections due to resistant staphy-
NFECTION I5A COMMON PROBLEM FOR  |ocoed, Acinetobacler, Pseudomonas species, and Candida species. The ICU mortal-
patients in intensive care uniis ity rate of infected patients was more than twice that of noninfected patients (25%
(1CUs) and is associated with con-  [16B8/6659] vs 11% [682/6352], respectively; P .001), as was the hospital mortal-
siderable morbidity, mortality, and ity rate (33% [2201/6659] vs 15% [942/6352], respectively; P < 001) (adjusted odds
costs. " Infection and related sepsis are  fatio for risk of hospital mortality, 1.51; 95% confidence interval, 1.36-1.68; P< 001).

the leading cause of death in noncar- Concluslons Infections are common in patients in contemporary ICUs, and risk of
diac ICUs, with mortality rates that reach  infection increases with duration of ICU stay. In this large cohort, infection was inde-
60% and account for approximately 40%  pendently associated with an increased risk of hospital death.

of wotal 1ICU expenditures.'* Impor-  JAMA. 2009302(21):2323-2379 WO ML Com

tantly, the incidence of sepsis is increas-

JAMA, December 2, 2009—Vol 302, No. 21 2323
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« /5 ulkeden,1265 merkez, 14,414
hasta

» 13 796 yetiskin hasta, 7087 (%
51%) enfekte

* %71 antibiyotik aliyor (profilaksi/
tedavi)
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» Enfeksiyon kaynagi solunum sistemi
(4503- 64%),

» Mikrobiyolojik kultur sonuclari pozitif
(4947 - %70)

* 9062 Izolat gram-negatif organizmalar
* %47 gram-pozitif
* %19 mantar
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No. (%)?

Central/
Western Eastemn South North
Al Europe Europe America America
No. {%) (7087 (51.4) P83 (49) 426 (56.4) 1290 (60.3) 607 (48.4) ¢
Site of infection SN~—_—
Respiratory tract 4503 (63.5) 2332 (B3.3) 305(71.6)° 851 (66) 345 (56.8)F
Abdominal 1392 (19.6) 778(21.1) 93(21.8) 228 (17.7)® 101 (16.6)
Eloodstream 1071 (15.1) 546 (14.8) 53 (12.4) 139 (10.8)® 157 (25.9)P
Renal/urinary tract 1011 (14.3) 411 (11.2) 84 (1970 222 1720 135 (22.2)b
Skin 467 (6.6) 242 (6.6) 37 (8.7) 73 (5.7 26 (4.3)
Catheter-related 332 (4.7) 171 (4.6) 21 (4.9) 73 (5.7) 16 (2.6)
CNS 208 (2.9) 100 (2.7) 20 (4.7) 40 (3.1) 14 (2.3)
Others 540 (7.6) 289 (7.8) 31 (7.3) 87 (6.7) 62 (10.2)
Microorganisms
Positive isolates @?ﬂ (72.7) 357 (83.8P 719(65.7)P 457 (75.3)
Gram-positive DTTEHEET 1311 (49.0) 185(51.8) 273(38.0P 252 (55.1)
Staphylococcus aureus 1012 (20.5)  525(19.6) 77(21.6) 138(19.2) 123 (26.9"
MRSA 507 (10.2) 233 (8.7) 37 (10.4) 79(11.0)  80(17.5"P
S epidermmidiz 535 (10.8) 301 (11.2)  42(12) 67 {9.3) 56 (12.3)
Streptococcus pneumnoniae 203 (4.1) 127 4.7) 16 (4.5) 24 (3.3) 20 (4.4)
VSE 352 (7.1) 250 (9.3) 35 (9.8) 17 (2.4P 24(5.3P
VRE 186 (3.8) 113 (4.2) 16 (4.5) 15210 22{4.8)
Other e~ 184 (6.9) 15 (4.2) 29 (4.0  48(10.5

Gram-negative (3077 62.2) 1573 (58.7) 258 (72.3° 510(70.9P 228 (49.9)
‘\-.._________/




Intensive Care Med (200 7} 43:304-377
D1 10.1007/5001 34-01 7-4683-6

CONFERENCE REPORTS AND EXPERT PANEL

Surviving Sepsis Campaign: s
International Guidelines for Management
of Sepsis and Septic Shock: 2016



intensive Care Med (20718} 44:925-928
https=//dol.org/10.1007/500134-018-5085-0

SPECIAL EDITORIAL

The Surviving Sepsis Campaign Bundle: W) oo
2018 update

Mitchell M. Levy"" Laura . Fvans® and Andrew Rhodes®



Sepsis Sagkalim Paketi

Sepsis Sagkalim Kampanyasi ilk 1 saat Paketi

ilk 1 saatte yapilmasi gerekenler Oneri Giicii ve Kanit Diizeyi.
Laktat diizeyini Olc. Zayif oneri, disitk kanit kalitesi.
ik laktat >2mmol/L ise tekrar olc.

Antibiyotik vermeden 6nce kan kiiltiirlerini Bildirilen en iyi uygulama (BPS).

Genis spektrumlu antibiyotik ver. Gliclu oneri, orta kanit kalitesi.

| i veva la ?Ammol/L  Gulclu oneri, diisiik kanit kalitesi.
icin hizlica 30ml/kg kristalloid basla.

Hasta sivi reslisitasyonu suresince veya Guclu 6neri, orta kanit kalitesi.
resusitasyon sonrasinda hipotansif ise

?65mmHg ortalama kan basinci (MAP)

degerine ulasmak amaciyla vazopressor ver.

“0. Dakika” veya “basvuru zamani acil serviste triyajin yapildigi zaman veya baska bir yerden sevk ediliyorsa sepsis veya
septik sokun tiim bilesenlerinin ortaya kondugu en erken an olarak tanimlanmuistir.
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» 2018 en son guncellemede, sepsisin acil
bir durum ve gerekli tum tedaviler ilk bir
saat icinde baslanmalidir

* En onemli nokta, ayrintili ilk
degerlendirmenin hemen yapilmasi ve
hastalarin tedaviye yanitinin surekli
degerlendirilmesidir
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Antibiyotik yars

» Sepsis veya septik sok ile gelen hastalarda
tum olasi patojenleri kapsayacak genis
spektrumlu bir veya daha fazla
antimikrobiyal tedavi baslanmalidir.

» Patojen belirlenip duyarliligr gosterildiginde
ve/veya klinik duzelme saglandiginda
antimikrobiyal tedavinin daraltiimasi,
hastada enfeksiyon olmadigina karar
verildiginde antimikrobiyal tedavinin
kesilmesi onerilmektedir.

s66668
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aynak KontrolQ L4

» Sepsis veya septik soklu hastalarda en
Kisa surede hizli kaynak kontrolQ
saglayacak sekilde enfeksiyonun
anatomik tanisi veya dislanmasi
yapilimalidir,

» kaynak kontrolu i¢in girisimler tani
konulduktan sonra hemen yapilmalidir.

(lyi Uygulama Terimi)
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* Sepsis ve septik sok tanisi
konulduktan sonra 1 saat icinde iv
antimikrobiyal verilmelidir.

(guclu oneri, orta kanit kalitesi)

» Olasi tum patojenleri kapsayacak
bir veya daha fazla antimikrobiyalle
ampirik genis spektrumlu tedavi
baslanmalidir.

(giclii oneri, orta kanit kalites))
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Antibiyotikler yars

» Sepsis ve septik soklu hastalarda
antimikrobiyal doz stratejileri kabul
edilmis
farmakokinetik/farmodinamik
prensipler ve spesifik ilag
ozelliklerine gore optimize
edilmelidir.

(lvi Uygulama Terimi)
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 Hasta ozellikli faktorler

Enfeksiyon kaynagi (orn, kan, balgam, idrar, intra-
abdominal)

Ko-morbid durumlar (6rn, yakin zamanda cerrahi
veya travma, kronik hastalik)

Onceden antibiyotik alma 6ykisu
e Mikrobiyolojik faktorler

Olasi patojen tanimlanmasi ve duyarliliklari
e Farmakolojik faktorler

Potansiyel ilac toksisitesi (6rn. aminoglikozidler)
Biyoyararlanim

Enfeksiy29 alanina dagilimi
66666

X
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Micro-
organism

» Susceptibility
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SEPSIS ik

Micro-
organism

‘Deqisir
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SEPSIS

Increased
Cardiac Output

Leaky Capillaries &/or
altered protein binding

Normal Organ
Function

1

l

\ 4

End Organ
Dysfunction (e.g.
renal or hepatic)

I

Increased CL

Increased Vd

Unchanged Vd

Decreased CL

Low Plasma
Concentrations

s66668
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Normal Plasma
Concentrations

High Plasma
Concentrations

volume of distribution (Vd) clearance (CL) of antibiotics




MDR/Hastane patojenleri

90 guin icinde genis spektrumlu
antibiyotik kullanmis olma

e >5 giin hastanede kalma

* Lokal yuksek antibiyotik direnci

e Bakim Unitesinde kalma

e 30 gln icinde kronik diyaliz alma

e Evde yara bakimi

* Aile yakinlarinda MDR enfeksiyonu

e >5 giin mekanik ventilasyon

* immunsupresyon

* Yapisal akciger hastalig

e |Vilag kullanimi

* KOAH (Pseudomonas spp.)

Risk Faktorleri

Fungemi

genis spektrumlu antibiyotik
santral venoz kateter
parenteral beslenme

YBU nde renal replasman tedavisi
notropeni

Hematolojik malinite

Implante protez cihaz
immunsupresyon

kemoterapi

~Clin Infect Dis 2007;44:527-72
Am J Respir Crit Care Med 2005;171:388-416

Clin Infect Dis 2009;49:1-45
Clin Infect Dis 2009;48:503-35




Antibiyotik onerile
Sepsis solunum kaynak

Enfeksiyon Ornek antibiyotik rejimi

B-lactam?! + azithromycin
B-lactam?! + respiratory FQ?

HKP antipseudomonal B-lactam3
+ aminoglycoside* veya antipseudomonal FQ?
+ vancomycin veya linezolid

! ceftriaxone, cefotaxime, ampicillin/sulbactam

2 levofloxacin, moxifloxacin

3 piperacillin/tazobactam, cefepime, meropenem, imipenem, doripenem
4 gentamicin, tobramycin, amikacin

> levofloxacin, ciprofloxacin

& oz AP e
S 1 IV JIN D Y WY oV all e
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Campalgn .. Clin Infect Dis 2007;44:527-72

Am J Respir Crit Care Med 2005;171:388-416



Antibiyotik onerile
Kateter iliskili kan dolasimi enft

Enfeksiyon Ornek antibiyotik rejimi

vancomycin veya daptomycin'
+ antipseudomonal B-lactam?3
+/- aminoglycoside?

Fungemi risk |+ fluconazole veya echinocandin
faktorleri

! yiiksek oranda vancomycin direnci MIC > 2 pg/mL
2 piperacillin/tazobactam, cefepime

3 meropenem, imipenem, doripenem

4 gentamicin, tobramycin, amikacin

N N A WILWIl aVa N 2 a e ¢
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Campaign Clin Infect Dis 2009;49:1-45



Antibiyotik oner;
Sepsis uriner kaynak

Enfeksiyon Ornek antibiyotik rejimi

3. jenerasyon cephalosporin?
+/- aminoglycoside? ey FQ3

Urosepsis

Urolojik girisim veya MDR antipseudomonal B-lactam#>
risk faktorleri

1 ceftriaxone, cefotaxime

2 gentamicin, tobramycin, amikacin

3 levofloxacin, ciprofloxacin

4 piperacillin/tazobactam, cefepime

> meropenem, imipenem, doripenem

Surviving Sepsis e

&
Campalgn Int J Urol 2013; Epub ahead of print.



Antibiyotik onerile
Bilinmeyen Kaynakli Seg

Enfeksiyon Ornek antibiyotik rejimi

antipseudomonal B-lactam?-?
+ aminoglycoside veya antipseudomonal FQ3
+ vancomycin

Bilinmiyor

Fungemi risk |+ fluconazole or echinocandin®
factorleri

! piperacillin/tazobactam, cefepime

2 meropenem, imipenem, doripenem

3 levofloxacin, ciprofloxacin

4 caspofungin, micafungin, anidulafungin
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D ile iligkili Antimikrobiyal 6zellikler ¢4’

—

1) Konsantrasyona bagl aktivitesi ve orta- uzamis persistan etkisi olan
(Cmax/MIC, AUC/MIC)

- Aminoglikozidler
- Florokinolonlar
- Metronidazol
- Kolistin
- Rifampisin
- Klindamisin
2) Zamana bagh aktivitesi ve minimal persistan etkisi olan (T>MIC)
- Beta laktamliar
- Linezolid
3) Zamana bagl aktivitesi ve orta-uzamis persistan etkisi olan
(AUC/MIC)
- Tetrasiklinler
- Vankcﬁsin
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SONUG vosr

= MDR/SBIE risk faktorlerini degerlendirmek
* Immunsupresyon, KOAH, hemodiyaliz, bakim

Unitesinde kalma

" Mortalite azaltma
 Kombinasyon antibiyotik
e Sepsis paket ve protokolleri
* Erken, uygun antibiyotik
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