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Olgu

ME
79 yas erkek hasta

Temmuz 2012'de Akciger ca tanisi ve sonrasinda iki kiir
kemoterapi almig

Yeni baslayan bir infeksiyon nedeni ile kiltir sonucuna dayanarak
antibiyotik tedavisi baglaniyor

Antibiyotik tedavisinin 3. glininde hastada konviilsiyon gézleniyor




» Sizce hangi antibiyotik?

 Antibiyotik alan hastada konvulsiyon igin
risk faktorleri nelerdir?




Antibiyotik simifi | Norotoksik etki Risk faktorleri

Aminoglikozidler Ototoksisite- NMDA* reseptor SSS
1. Gentamisin sinif etkisi aktivasyonu, permeabilitesinde
2. Streptomisin  Periferik lizozomal artis
3. Amikasin noropati; anormallik; Intratekal
4. Tobramisin ensefalopati aksonal kayip, uygulama, renal
5. Neomisin (gentamisin) inflamatuar yetmezlik,
6. Kanamisin Noromuskuler yanit, presinaptik Hizli uygulama,
blokaj: sinif asetilkolin
etkisi salinimi ve ilacin

postsinaptik
reseptorlere
baglanmasi

*NMDA: N-metil D-aspartat: glutamat inotrop reseptaor

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.
Br J Clin Pharmacol .2011, 72:3, 381-93



Antibiyotik | Norotoksik | Mekanizma | Risk
sinifi etki faktorleri

Beta laktamlar

Sefalosporinler :

Yiksek riskli:
1.Sefazolin
2.Seftazidim
3.Sefoperazon
4. Sefepime

Ddsdk riskli:
1. Sefaleksin
2. Sefotaksim
3. Seftriakson

Ensefalopati GABA-A Renal yetmezlik

(EEG'de trifazik  saliniminin SSS hastalik

dalgalar) inhibisyonu; oykisi

Nobet Glutamat artigi;  Ileriyas
NK=Status— Endotoksin Asiri doz

epileptikus, indiiksiyonu;

Miyoklonus Sitotoksin

Asteriksis salinimi

Ensefalopati SS
uygulamasinin 1-
10.giintinde
baslar,
kesildikten sonra
2-7 gin iginde

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.

Br J Clin Pharmacol .,2011, 72:3, 381-93



Antibiyotik sinifi | Norotoksik etki m Risk faktorleri

Beta-laktamlar- [ Nobet GABA-A Renal yetmezlik;
Penisilinler: nsefalopati reseptor Dustik dogum

1. Benzilpenisilin Tremor inhibisyonu agirhg yenidogan
2. Penisilin 6

3. Piperasilin )

4. Tikarsilin C om

5. Ampisilin m

6. Amoksisilin T

7. Oksasilin

~
L

Postsynaptic membrane
potential (mV)

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.
Br J Clin Pharmacol .2011, 72:3, 381-93



Antibiyotik sinifi Norotoksik etki Mechanism of Risk faktorleri
neurotoxicity Risk

Beta-laktamlar Ensefalopati GABA-A reseptor  Renal yetmezlik
Karbapenemler Nobet inhibisyonu;

1. Imepenem Myoklonus Glutamata

2. Meropenem Basagrisi baglanma:olasi

3. Paripenem
4. Ertapenem
5. Doripenem

Presynaptic J breakdown
terminal %

Ceftaroline

mhlbn“or' nor‘o‘rransml’r‘rer

Grill MF, Maganti KR,Br J Clin Pharmacol .72:3, 381-93



Antibiyotik sinifi w Risk faktorleri

Tetrasiklinler Kraniyal sinir
toksisitesi;
Noromuskuler
blokaj;
intrakraniyal
hipotansiyon

Trimethoprim- Gegici psikoz; SSS penetrasyonu lleri yas;

Sulfametoksazol ensefalopati; Immunokomprimize
Aseptik menenijit konak

Makrolidler, Ototoksisite Kohlear hasar

azalidler

1. Eritromisin
2. Klaritromisin
3. Azitromisin,
4. Diritromisin

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.
Br J Clin Pharmacol .72:3, 381-93



Antibiyotik sinifi Norotoksik etki m Risk faktorleri

Kinolonlar
Siprofloksasin
Norfloksasin
Ofloksasin
Gemifloksasin
Levofloksasin
Gatifloksasin

e

Oksazolidinonlar
1. Linezolid

Streptograminler
1. Dalfopristin-
kinopristin

Psikoz
Ensefalopati

Nobet

NCSE

Orofasiyal diskinezi
Myokolnus

Ataksi

Disartri

Kore

Ensefalopati
Bells palsy
Optik noropati

basagrisi

GABA A reseptor
inhibisyonu;
NMDA reseptor
aktivasyonu

Bilinmiyor

ileri yas, renal
fonksiyon
bozuklugu, Kan-
beyin bariyeri
permeabilitesinde
artis

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.
Br J Clin Pharmacol .72:3, 381-93



Antibiyotik sinifi Norotoksik etki Risk faktorleri

Poimiksinler Kimyasal araknoidit SS'ne baglanma Narkotikler,

1. Polimiksin B Nobet yiksek afinite anestezikler, kas

Z{Kolisﬁn ] Diplopi Asetilkolin gevseticilerle
Ataksi reseptor blokaj; birlikte kullanim;
Parestezi Kalsiyum Myastenia gravis
Polinropati deplesyonu ile Renal yetmezlik
Myasteni benzeri sendrom uzamis Kistik fibrozis

depolarizasyon

Digerleri Tardif diskinezi; SSS inflamatuar Renal fonksiyon
1. Klindamisin Ekstrapiramidal sendrom  yanit bozuklugu
2. Vankomisin Ventrikdlit
3. Nitrofurantoin Polinoropati, benign Serebellar/ beyin
4. Kloramfenikol intrakraniyal hipotansiyon  sapi lezyonlari
5. Metronidazol Optik norit Aksonal hasar
Ataksi
Disfaji

Periferal noropati

Grill MF, Maganti KR, Neurotoxic effects associated with antibiotic use: management considerations.
Br J Clin Pharmacol .72:3, 381-93



Ileri yas

Nobet oykisdi

Kan-beyin bariyeri hasari
Noérotravma oykusu

Nobet esigini disiren farklh bir ilagla birlikte
kullanim

Asiri antibiyotik dozu
Renal yetmezlik nedeniyle klirensin azalmasi

Renal yetmezlige neden olabilen nefrotoksik ilag
kullanimi

Distk vicut agirhig




BK Hemoglobin | Trombosit | C- reaktif Sedimentas | Kreatinin

protein yon
14,2x 103/l %85,8 PMNL 10,8 g/dI 165 x 103/l 512 54 mm/saat 1,21 mg/dl
0,0-0,8mg/dl 0,70-1,25

«  Idrar mikroskopi :Bol lokosit, bakteri

«  Idrar kiiltiiri: Escherichia coli

«  Duyarhhk: Imipenem, meropenem,
ertapenem, TMP-SXT: hassas

*  Hastaya 1 g/giin ertapenem bagland..

«  Tedavinin 3. giiniinde konviilsiyon gézlendi.

. Hasta yeniden sorgulandiginda, yakinlarindan yaklasik 5
ay once yine iriner infeksiyon nedeniyle tedavi edilirken ,
tedavinin yaklasik 7. gliniinde nobet oykiisii ,

. Bu durumu agiklayan bir neden bulunamamis

. Bu nedenle kendisine herhangi bir tedavi verilmemis.
Kullanilan antibiyotigin ertapenem oldugu 6grenildi.




« Hastanin biyokimyasal degerleri normal
sinirlarda

» Ertapenem kesildi
» EEG: normal

 Kontrastl kraniyal MR: normal




Karbapenem-norotoksisite

Ileri yag, SSS hastalik éykiisi, renal yetmezlik ve disiik viicut agirhigi, risk
faktorleri,

Imipenemde C2 yan zincir - GABA-A reseptér afinitesini arttiriyor ?

Ileri evre KBY ve orta derecede bébrek fonksiyon bozuklugunda IV imipenem ile
ensefalopati bildirilmis ve olgularda ilag serum "diizeyi yiiksek bulunmus.

Eogunlukla tonik-klonik olmak iizere, basit ve kompleks parsiyel nobetler -
arbapenem: olgu- olgu serileri

Ozellikle bakteriyel menenjit sirasinda nérotoksik etki ciddi potansiyel tagir

— 3-48 ay pediyatrik olgularda bakteriyel menenjit imipenem ile tedavi 7
olguda nobet, ¢alisma durdurulmus

(Wong WK, Pediatr Infect Dis J,1991:122-5)




Imipenem/silastatin- Meropenem

1754 hasta imipenem 2 gr/giin ile tdv.,
(Faz IIT klinik calisma)
olgularda orta veya ciddi infeksiyon
52(%3) olguda nobet, bunlarin 16(%0,9)'s1 olasi veya kesin ilag iliskili

16 olgunun timii distiik viicut agirhikh, kreatinin klirensi azalmis, nébet
gelismeyenlere gore ileri yas

46 galismanin degerlendirildigi bir derleme , 5000 hasta meropenem ile tedavi
«  Toplam nobet 22(%0;46),
« meropenem iliskili nobet 4(7%0,08)
Karsilagtirma grubu 1800 hasta imipenem ile tedavi
«  Toplam nobet 10 (%0,55)
Imipenem/silastatin iligkili nébet 5 (%0,028)

(Calismada, meropenem alan olgulardan 278'i menenjit, imipenem/silastatin alan
menejitli olgu yok)

Hofman JS, Neurocritit Care, 2009; 10: 403-407




26 fazIII klinik calisma

Bobrek yetmezligi ve ileri yastaki olgularda meropenem gtivenlik
profili sorgulanmis

Imipenem-silastatin ve SS'ler ile kiyaslanmig
Nébet : meropenem ile %0,07, %0.1 ilag iliskili,
Imipenem ile nébet %0,7, %0,1 ilag iligkili
SS'lerile %0,2, %0,1

Cunha BA, Int J Antimicrob Agent; 1999;11:167-77I
Hofman JS, Neurocritit Care, 2009; 10: 403-407
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Ertapenem-associated seizures in a peritoneal dialysis patient.

Seto AH, Song JC, Guest 55
Department of Medicing, Santa Clara Valley Medical Center, 3an Jose, CA, UZA

Abstract
OBJECTIVE: To report a case of a patient undergoing peritoneal dialysis who developed refractory seizures after 2 doses of ertapenem.

CASE SUMMARY: A 56-year-old white man with end-stage renal disease requiring continuous ambulatory peritoneal dialysis experienced 5 seizures
following 2 doses of ertapenem 500 mg given intravenously. The first generalized tonic-clonic seizure occurred 16 hours after the second ertapenem
dose and lasted 3 minutes. Three hours after his first seizure, the patient experienced 2 more seizures 15 minutes apart, lasting 3 minutes sach. After
suffering a fifth seizure, the patient became apneic and pulseless and was not resuscitated, as he had previously requested a "do not resuscitate”
status.

DISCUSSION: Carbapenem treatment has been associated with simple partial, complex partial, and generalized tonic-clonic seizures, with
generalized seizures representing the most frequently occurring type. Safety data from 7 published clinical trials of erfapenem revealed a seizure
incidence of 0.18%. To our knowledge, there are no previously published reports of ertapenem neurotoxicity in patients undergoing peritoneal dialysis.
Moreover, little information is available regarding the pharmacokinetics of carbapenems in end-stage renal disease. Ertapenem pharmacokinetics were
not tested in any patients receiving peritoneal dialysis during published clinical trials.

CONCLUSIONS: Qur patient experienced 5 seizures, possibly induced by ertapenem, as validated by the Maranjo probability scale. Clinicians
administering ertapenem to patients undergoing peritoneal dialysis should use caution, as clinical experience with the agent is limited and
pharmacokinetic data are lacking.
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Drug Saf. 2009;32(9):709-16. doi: 10.2165/00002018-200932090-00001.

Overview of seizure-inducing potential of doripenem.
Zhanel GG, Ketter N, Rubinstein E, Friedland |, Redman R.

Department of Madical Microbiology and Infectious Diseases, Faculty of Medicine, University of Manitoba, Winnipeg, Manitoba, Canada. ggzhanel@pcs.mb.ca

Abstract

The seizure-inducing potential of carbapenems has been debated since the infroduction of imipenem/cilastatin over 20 years ago. Doripenem is a
new carbapenem, recently approved in the US for the freatment of adults with complicated urinary tract infections (cUTI) or complicated intra-
abdominal infections (clAl), and additionally in the EU for nosocomial pneumonia, including ventilator-associated pneumonia. Here, the seizure-
inducing potential of doripenem is evaluated, using data from in vitro and in vivo animal studies, doripenem clinical frials and doripenam
postmarketing reports of seizures. Animal studies indicate that doripenem has low binding affinity for GABA receptors and does not induce seizures
at doses greater than seizure-inducing doses of imipenem or meropenem. In clinical studies of cUTI or clAl, no seizures were reported in the 1332
patients treated with doripenem (500-mg infusion every 8 hours). In two studies, patients with nosocomial pneumonia were treated with doripenem
500 mg (1- or 4-hour infusion every 8 hours), and the incidence of seizures was lower for doripenem (1 2% [6/485]) than imipenem (3 8% [10/263]) or
piperacillintazobactam (2.7% [6/221]). For patients with seizure-predisposing conditions, seizures occurred during treatment for 3/193 (1.5%) in
doripenem, 1/66 (1.5%) in piparacilintazobactam and 6/116 (5.2%) in the imipenem group. The review of data from both clinical trials and
postmarketing surveillance supports the low seizure-inducing potential of doripenem. The seizure potential of doripenem should be evaluated further
in patients at increased risk for seizure.



NARANJO ilac yan etki olasilik skoru

Adverse Drug Reaction Probability Scale

t |
Question Yes|No [:(G“?D
Score |Interpretation of Scores
1. &re there previous conclusive reports on this reaction? +1Q0 (0
2. Did the adverse event appear after the suspected drug was Sl " Definite, The reaction (1) followed a reasonable temporal sequence after a drug or
administered? - in which a toxic drug level had been established in body fluids or tissues, (2) followed
3. Did the adverse event improve when the drug was discontinued of | 1, | a recognized response to the suspected drug, and (3) was confirmed by improvement
a specific antagonist was administered? E‘J ihdraving the i i
4, Did the adverse event reappear when the drug was ol lo O WIIdrawing e drug and reappeared o FEEXposure.
readministered? il Probable. The reaction (1) followed 2 reasonable temporal sequence after a drug,
fl;e’:‘;:atchtf;:f'ter"at'“’e“a”sesmat Could on their ovn have caused | |, ... |(2)followed a recogized response to the suspected drug, (3) was canfirmed by
6. Did the reaction reappear when a placebo was given? T il ot lthdrawal but not by exposure to the drug, and (4) could not be reasonably
7. Was the drug detected n blood or ather flids n concentrations | __ | | plained by the known characteristics of the patient’ clinical state.
known to be toxic? . . .
oo Total |Possible. The reaction (1) followed a temporal sequence after a drug, (2) possibly
8. Was the reaction more severe when the dose was increased or less ilo lo , ; .
cevere when the dose was decreased? + Score: {followed  recognized pattern to the suspected drug, and (3) could be explained by
9, Did the patient have a similar reaction to the same or similar drugs a1lo o 104 |characteritics of the pahentsdmease.
in any previous exposure? Total
10. Was the adverse event confirmed by any objective evidence? +1 0 (0 , ,
— Score |Doubtful. The reaction was likely related to factors other than a drug.
0lal >Core.




Tedavi ve onleme

Konviilsiyon igin risk faktord olan hastalarda nérotoksisite riski olan
ilaglardan olabildigince kaginilmalidir,

Noérotoksik/ epileptojenik, nefrotoksik ilaglarin birlikte
kullaniimasindan kaginilmalidir.

AntibiyotiK mmm) norotoksisite

Antibiyotik mms) hefrotoksisite mmm)ensefalopati

Gergek tani, bulgularin ab kullaniminin gerekgesi olan infeksiyon hastaligi veya
altta yatan metabolik hastaliga atfedilmesi nedeniyle gozden kagabilir
EEG ile non-konvulsif status epileptikus- ensefalopati ayrimi hizla yapilabilir.

« NKSE letal olabileceginden

* Nérotoksik etki potansiyeli olan bir an‘ribg/o‘rik uygulanan hastada mental
durum degisikligi saptanirsa acil EEG/ EEG monitorizasyonu ile ilaca bagli

ensefalopati- NKSE ayrimi yapilmalidir,




Oncelikle siiphelenilen antibiyotik acilen
kesilmelidir,

Nobet veya NKSE saptanan olgularda
antikonvilsan tedavi (gecici olarak) gereksinimi
olabilir,

Lorazepam
Fenitoin

Valproik asit :(!!!'Karbapenemler valproik asit
duzeyini dasurdr, valproik asit dizeyi izlemi
yapilmali veya ilac¢ degistirilmelidir)




-Renal ytm.lik
-SSS hastalik 6ykuisu

-Dusuk vicut agirhig

-illeri yas veya cok genc yas

-Hemodiyaliz veya
hemofiltrasyon

(ozellikle SS’ler, kinolonlar ve
polimiksin icin )

!

-Anti-epileptikler
-Norotoksik olmayan

1. Antibiyotik dozu ayarlanmal
2. Potansiyel nérotoksik ilag
kullanimindan kaginilmali

-Norolojik etki ortaya cikarsa

Vi

-Suphelenilen ilac¢ kesilmeli

L

- Diizelme (-)

!

N

- Dizelme (+)

- EEG veya surekli EEG
monitorizasyonu

—— —

!

-Norotoksik olmayan
antibiyotik baslanir

antibiyotik baslanir <

-No6bet/ NKSE

- Non-spesifik yavaslama

!

-Yakin izlem

-Norotoksik olmayan antibiyotik




Olgu

» SY, 52 yasinda, K

- Oksiiriik, balgam,ates yakinmalariyla
hastaneye yatirilarak antibiyotik
tedavisi baslanmis.

» Tedavinin 5. gliniinde bulanti ve hafif
derecede karin agrisi yakinmalar:
baslamis




Ilk giin Antibiyotik
tedavisinin 5. giini

13,6 x 103/
7%91,6 PMNL,
12,1 g/dl

©
~

Hemoglobin

Trombosit 185 x 103/l

7,1 mg/dl

0,0-0,8

50 mm/saat

0,8 mg/dl

0,70- 1,25

80 (<37 U/I) 45
110 52
412 (<135 U/I) 230
2,2

C- reaktif
protein

Sedimentasyon

Kreatinin

>
—

S
ALT
ALP
To.Bi.

=
O




* Sizce hangi antibiyotik




» Hastaya pnomoni tanisiyla seftriakson +
klaritromisin IV baslanmist.

» Tedavinin 5. gliniinde bulanti ve hafif
derecede karin agrisi yakinmalari oldu.

« ALT > 3 NUS bulundu.




Llag iligkili karaciger hasar!

Ilag iligkili karaciger hasari 1-14/100,000 kisi,
Tim ilag yan etkilerinin %10'unu olusturmakta
ABD'de akut karaciger yetmezliginin en sik nedeni
Ilaclarin kullanimdan kaldirilmalarinin en sik nedeni

>1000 ilag ve bitkisel iriin karaciger hasari ile iligkili
bulunmus.




Journal of Antimicrobial Chemotherapy Advance Access published May 17, 2011
Journal of

Joumnal of hemother AntimicrObial
tnumicobial  EEUSEE Chemotherapy

Hepatic safety of antibiotics used in primary care

Raul J. Andradel:2 and Paul M. Tulkens34*

Ciprofloxacin, Erythromycin,  Co-trimoxazole and relith and
levofloxacin and Tetracycline  clarithromycin and amoxicillin/ Et't mi[lw':'",m
moxifloxacin penicillins clavulanate rovatioxacin

e

and <0.0002 <0.004 <0.02 ?

Isolated cases

<0.00007

Withdrawal or severe restriction does
not allow calculating true incidences




Antibivotiklerin hepatotoksisite oranlari

Often (21/100)

Occasionally (21/1000 to <1/100)

Seldom (21/10 000 to <1/1000)

Very Seldom (<1/10 000)

Oysa Almanya Ilag Komitesinin
cagrisiyla 2002 yilinda

CIP %21,9,LEV %18,2, MOX
%9,2 hepatotoksisite

10000 =
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100 -
- 5 5
10 5.4 36 38 =5 5&
14 0.4%
0.1 -
0.02 0.02
0.01 =M
= £ E = = £ = = © o © w—w O = 8 =
‘o o o T ‘o o ‘o = = o = o T=E T =
% = 2 z & EF = & £ & 8 $8 o =T
s 2 28 5 5 s 2 = g = = S5 EE =t
o o - E £ = © 2 2 = o g2 Zga 28
= = o = = = £ = o = o o )
5 & = =2 ¥ s £ 2 a 8 =T g @
s = " s 2 =< &
£
Not: klinik ¢alisma ve farmakovijilans verilerinden derlenmis <

Hepatotoksisite/ 100,000 regetelenme
Leither JM, Infection, 2010

Drug Committee of the German Medical Association, Deutches Arzlebtat 2002



Ilaca bagh karaciger hasari siniflandirma

Siniflandirma Ornekler
Klinik ve laboratuvar bulgulara gore Hepatoselliiler
Kolestatik

Mixed hepatoselliiler/kolestatik

Hepatotoksisite mekanizmasi Direkt hepatotoksisite

Idiyosenkratik

Immune-mediated

Metabolik

Histolojik bulgulara gore Selliiler nekroz veya apoptozis

Kolestaz

Steatoz

Fibroz

Fosfolipidoz

Granulomatoz

Siniizoidal obstriiksiyon sendromu

Larson MA. Drugs and liver: patterns of drug-induced liver injury. UpToDate, 2013




Ilag- hepatotoksisite molekiler mekanizmast
!

Ilaglarin intraselliler proteinlere
baglanmasi

Mitokondriyal hasar

Ilag- protein bilesigi
Apoptozis

Transport mekanizmalarinin
bozulmasi

Kolanjiositlerde hasar

Stallet hiicrelerin uyarilmasi

Enzim fonksiyonlarinda bozulma
Protein sentezinde azalma

ATP degredasyonu

Hicre iskeletinin bozulmasi ve hiicre
ruptdru

Yag asidi oksidasyonunun bozulmast,
steatoz

Yeni antijenler, antikorlar, T hiicre
yaniti

Hicre olumi
Safra sekresyonunun bozulmasi

Kolestaz, vanishing bile duct
sendromu

fibrozis



Tki tip hepatotoksisite
« 1. Intrinsik hepatotoksisite (orn.parasetamol)
— Etki doza bagimlidir ve bir 6lglide onglriilebilir

- 2. Idiyosenkrazik

- Doza bagl degildir, tahmin edilemez, ¢ok
sayida faktor rol oynar (detoksifikasyon
enzimlerinin polimorfizm genleri, HLA, ayni anda
cok sayida ilag kullanimi vb.)

— Metabolik veya immiinoallerjik olabilir.




llag iliskili karaciger hasari siniflama

Hepatit (hepatosellller) ALT> 3xNUS R=>= 5

Kolestaz ALT= 2xNUS R £ 2

Mikst ALT = 3 xNUS ALP> 2 x NUS
R >2 to <5

ALT: alanin aminotransferaz; ALP: alkalen fosfataz; NUS: normal deger Ust sinir;
R: (ALT/NUS) / ALP/NUS.

Council for International Organization of Medical Sciences Classification,
Leitner JM, hepatotoxicity of antibacterials, Infection 2010, 38:3-11

33




Subklinik hepatit

*ALT < 3 x NUS, %5-10:
Bazi antibiyotikler,antidepresanlar, siilfonamidler, salisilatlar,
«lipid-diisiiricd ilaglar, sulfoniliire, kinidin.

¢ogunlukla benigndir ilag kesildiginde ALT normal degerlere doner.




Akut karaciger hasar!

Akut karaciger hasari akut hepatit olgularinin %10'unu olusturur.
— Kolestaz
— Hepatoselliler (sitotoksik) hasar
— Mikst ( sitotoksik+kolestatik)
— Steatoz: daha az siklikta
Genellikle ilag kesildiginde tamamen iyilesir.
Sarilik varsa prognoz daha kot olabilir,.
Kolestatik formunda sariligin diizelmesi aylar siirebilir.

ABD'de en sik asetaminofen , ikinci siklikta antibiyotikler akut
ITKH'na neden olmaktadir.

Diinya'da en sik bildirilen antibiyotik amoksisilin -klavulanat: klasik
olarak kolestatik hasar

— Geng yaglarda kisa siireli kullanimda sitotoksik,
— TIleri yaslarda uzun kullanimda kolestatik veya/mikst




Akut hepatit

Ilaca baglh akut hepatoselliler
hasar viral hepatitte gorilene
benzer : hepatoselliler nekroz
veya apoptozis, steatoz
ve/veya hiicresel
dejenerasyon

Karakteristik laboratuvar
bulgusu serum
aminotransferazlarinin
artisidir. Biliriibin normal ust
sinirinin iki katini asmaz.

e - 'S -
- .! e ®

Akut Hepatit :

*Hepatoselliiler 6dem,
inflamasyon

*hepatik lobiil diizensizligi ve
hepatoselliiler nekroz
(asidofilik cisimler) Ornek:INH

36




Kolestatik

Akut kolestatik hasar gogunlukla ekstrahepatik obstruktif sariligi taklit

eder.

ALP, GGT ve Bi yiiksekligi saptanir, transaminazlar < 3x NUS
Hastalar nadiren semptomatiktir, en sik yakinmalar kasinti sarilik ve/veya

idrar renginde koyulasmadir.

Kolestatik formda prognoz hepatoselliler hasara gére daha iyidir, ancak
fatal seyredebilir. Antibiyotige bagli ise kolestatik form daha fatal?

Amoksisilin-klavulanat
Nafsilin

Trimetoprim-
sulfametoksazol

Rifampin
Eritromisin estolat
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Safra boyali hepatositler, hiicresel sisme ve minimal
inflamasyon
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Mikst form

Mikst karaciger hasari siktir
Hem aminotransferazlar hem de ALP yiiksektir

Kronik karaciger hastaligi agisindan en riskli
form

Fenitoin
Florokinolonlar
Klindamisin
Silfonamidler
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Steatoz: sarilik orta derecede ve transaminaz
diuzeyleri hepgatitten daha disuk, ancak hastalik
ciddi'seyredebilir ve mortal olabilir

Ekstrahepatik manifestasyonlar

— Hipersensitivite reaksiyonlari: penisilinler: dokinti, ates,
periferik eozinofili,

— Psgdomononikleoz sendromu: , o ,
sulfonamidler:lenfadenomegali, lenfositoz, atipik monositler

— Multipl organ toksistesi: AMC, eritromisin: kemik iligi,
bobrek, akc, deri, damarlar
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Kronik hepatik hasar

Kronik hepatit

Otoimmiin hepatit benzeri: Minosiklin, nitrofurantoin: Tip 1
otoimmiin hepatiti taklit eder, serolojik ve morfolojik
olarak ayrim yapilamaz.

Viral hepatit benzeri : nitrofurantoin

Neqgatif otoimmin hepatit

silfonamidler: histolojik 6zellikleri otoimmiin hepatitlere
benzer

Kronik mikrovezikiiler steatoz:
NRTI's, tetrasiklin

Kronik intrahepatik kolestaz :

AMA genellikle (-) : ampisilin, amoksisilin-klavulanat,
eritromisin estolat, TMP-SMZ, tetrasiklinler

Graniilomatoz hepatit:
IFN, sefaleksin, nitrofurantoin, penisilin, siilfonamidler
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llac iliskili hepatotoksisite-genler

1. toksifikasyon genleri
— CYP2EL:

* bu geni olmayan farelerde parasetamoliin toksik etkileri daha az
* bugenicin c1 homozigot olanlarda INH hepatotoksisitesi daha fazla

e 2.detoksifikasyon genleri

— Detoksifikasyon: metabolik ve antioksidatif yolla olabilir

* Metabolik: N-asetiltransferaz 2(NAT-2)polimorfizmi:
» INH icin yavas asetilleyicilerde

* Antioksidatif: Nrf2: glutatyon transferaz indiiksiyonuna yol acan
transkripsiyon faktoru:

» Nrf2 tasiyan fareler parasetamol hepatotoksisitesine daha duyarl
3. immunolojik reaksiyonlar ile ilgili genler
— HLA-2 DRB1*1501: immiunolojik aktif gen mutasyonu:

» amoksisilin-klavulanat hepatotoksisitesi




The NEW ENGLAND JOURNAL of MEDICINE

Hepatocellular
(Elevated ALT)

Acarbose
Acetaminophen
Allopurinol
Amiodarone
Baclofen
Buproprion

HAART drugs
Herbals: kava)kawva

der
lsoniazid
Ketoconazole
ISINOP
Losartan
Methotrexate
MNSAIDs
Ormeprazole

rinamide
Rifampin

Sertraline

= Alalelal=
va prolc AcC |

Mixed
(Elevated ALP + Elevated ALT)

Amitriptyline
Azathioprine
Captopril
Carbamazepine
Clindamycin

Cholestatic

(Elevated ALP + TBL)

lAmﬂxicillin—clavulanic acid
| [Ui{j:!

Chlorpromazine
Clopidogrel
Oral contraceptives

Cyproheptadine
Enalapril

Clataseaide

Mitrofurantoin
Fhenobarbital
Phenvtoin
l SulfﬂnamidESI
Trazodone
rlmethﬂprlm—Fulfameth-
oxazole
Verapamil

L Ersthromycing

Estrogens
Irbesartan
Mirtazapine
Phenothiazines
Terbinafine
Tricyclics




Amoksisilin-klavulanat Kolestaz- hepatit- nadiren VBDS;
HLA class IT qj ile iligkili idiyosenkrazi, %30-40
Penisilinler hipersensitivite

Oksasilin/flukloksasilin Kolestatik hepatit,

Siilfonamidler Kolestaz (1hmh,inflamatuar) veya hepatoselliiler
nekroz, kronik hepatit, N-asetil transferaz
polimorfizmi(toksik metabolit : direkt toksisite /
immiinoallerjik mekanizma)

Makrolidler Eritromisin, Kolestatik hepatit, VBDS, hipersensitivite, intrinsik
klaritromisin, nadiren hepatotoksisite
azitromisin, roksitromisin

Tetrasiklinler Minosiklin Mitokondriyal yag asidi oksidasyonunun inhibisyonu,
mikrovezikiler steatoz,
Hipersensitivite, tip 1 otoimmiin hepatit (ANA +)

Nitrofurantoin Hepatoselliiler nekroz, akut kolestaz, graniiloma,
fibroz, siroz, tip 1 otoimmiin hepatit (ANA, SMA +)

Kinolonlar Hepatoselliiler nekroz, kolestatik hepatit,
immiinoallerjik reaksiyonlar



Toplam olgu (n)  Antibakteriyele Hepatoselliler (%)  Kolestatik (%) Mikst (%)
bagli olgu (%)
Bjornson, 784 20,9 12,7 7.8 24
2005
Andrade , 461 32 7 4 2
2005
Chalasani, 300 455 75 14,3 2,1

2008



Beta-laktam antibiyotikler- hepatotoksisite

Amoksisilin-klavulanat tek olarak kullanildiginda hepatotoksiteye en sik yol agan ilagtir.

300 IIH olgu: ktif : e gt
sik AM? %gu prospektif : en « 153 AMC iligkili
461 ITH olgu: retrospektif: 10 hepatotoksisite
)Ellllk regisfry sonuclari, retrospektif:
spanya: en sik AMC 7%12,8 » En sik mikst: 83 olgu,
* Kadincinsiyet, hepatoselliler 35 olgu,
hepatoselliler hasar ve koFes‘l‘aTik 24 olgu

sarilik ciddi hepatik , "
hastalik icin risk faktérii « Fatalite orani %2

Transplantasyon veya 6lim
c’/011,7'3 Y Y




Diger beta-laktam ve beta laktamaz inhibitérleri ile kolestatik
hepatit bildirilmigtir: SS'ler, sulbaktam, tazobaktam,

Gergek insidans bilinmiyor, 6lim bildirilmemis

Tum beta-laktam ab.ler gegici transaminaz artis:
yapabilir:en cok aminopenisilin ve antistafilokokal pen.ler
Akut karaciger ytm.ligi: olgu bildirimleri: piperasilin,
seftriakson, sefuroksim, sefazolin, sefotaksim,
sulbaktam, karbapenemler ve aztreonam




Olgumuz seftriakson ve makrolid kullaniyordu

Antibiotic Incidence Liver injury Onset Time to recovery Rizk foctors Comments
Antibiotics mainly used for non-tuberculosis indications
p-Lactame
penicillins range from 1 per 2 primarily hepatocellular severe and fatal reactions extremely
million to 3 per rare but hove been reported
100000 prescripticns
axypenicilling 1.8 per 100000 primarily cholestatic hepatitis both eary (1 within 12 weeks of older age flucloxacillin most hepatotoxic
prescriptions S weeks) after cessation of therapy (=55years),
the start of but up to 30% female sex,
treatment but patients hove longer duration
ako deloyed protracted course of treatment
following
treatment
cessation
amoxicillin/clavulanate 1-17 per 100000 hepatocelular, cholestatic or within & weeks of  within 16 weeks of older age hepatotowicity associoted with
prescriptions mixed hepatocelular- the start of cessation of therapy (=65 years), cClovulanic acid moiety; although
cholestotic hepatitis thempy but but some patients female sex, usually benign, fotalities hove been
typically after have profrocted prolonged and reported
drug course repedted courses

diccontinggtion

ﬁ:phﬂ losporins (ceftiaxone) up to 2 5% of adult cholelithiosis from ceftrioxone

after 9-11 days of

within 2 -3 weeks of poediatric patients,

may mirror acute cholecystitis \

J

potients and ~40% calcium precipitate (so-called treatment treatment cessation prolonged
of poediatric patients biliary sludge) treatment
Macrolides/ketolides
enythromycin =& coses per 100000 cholestatic pattern of injury with within 10-20  within 8 weeks of Clarithrormcin has similar profile and
prescriptions evidence of portal and bullous days of treatment cessation incidence; prognosis generally good
inflammaticn, eosinophilio and treatment but some patients with fotolities extremely rare
mild hepatocelular necrosis hawe protrocted
\ Course
telithrormycin unknown hepatocellular and canaliculor bile  within o few significant numbers of  male sex no published incidence dota but risk
cholestasis days of the affected patients of hepatotoxicity estimated 82%
start of develop severs liver greater than with other drugs
treatment injury, some of which
(median prove fatal
10 days)

Andrada JR, J Antimicrob Chemothet , 2011; 1-16
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Clinical and Research Information on Drug-Induced Liver Injury

Klaritromisin iki tip

hepatotoksisiteye yol agar.

1. Akut, gecici, asemptomatik
transaminaz yiiksekligi: kisa
siireli kullanimda %1-2, uzun
siureli kullanimda biraz daha
yiiksek oranda

2. Akut klinik form: hepatit,
genellikle kolestazla seyreder,

Tdv. nin 1-3. haftasinda ortaya

DRUG RECORD

CLARITHROMYCIMN

Overview
Case Report
Product Information

Chemical Forrula and Structure

References

Other Reference Links

OVERVIEW ¢ikar, yeniden kullanim varsa
Clarithromycin .
24-48 saatlerde bile
Clarithromycin is a semisynthetic macrolide antibiotic used for a wide variety of mild-to- ~ril HH
moderate bacterial infections. Clarithromycin has been linked to rare instances of acute liver gor‘UIebl l I r“

iy ilag kesildikten sonra 4-8 haftada
Background _ _ _ . _ _ kQYbOIUr'.

Clarithramycin is a semisynthetic macrolide antibictic used widely to treat mild-to-moderate

Hepatntnxlmtu
Clarithpzza F

somewhat higher proportion of patients given clarithromycin long-term. Asyrmptomal
elevations in serum enzymes are partlcularly Common among elderly patients gl\ren

elevations varies but the resulting hepatitis is often cholestatic and can be prolonged.
Allergic signs and symptoms have not been consistently reported. Recovery occurs with
withdrawal of the medication over 4 to 2 weeks in most cases, The typical latency, clinical
pattern and course of the cholestatic hepatitis due to clarithromycin resembles that of the
other macrolide antibiotics,

http://www.livertox.nih.gov/




W ([ LiverTox

e 949 Clicaland Reseanch Infurmtion on Dug-Induced Liver Iy
[fome | DRUG RECORD
CEFTRIAXONE

Cuerview
Case Report
Cherical Farmula and Structure

References

- v v v v

Other Reference Links

QVERVIEW
Ceftriaxone

) .
1. %3-46 safra ¢camuru:
Ceftriarone is a third generation cephalosporin which has been associated with development . .
of biliary sludge and biliary colic when given parenterally and in high doses, Ceftriaxone is pedIYGTPI k ya§ gl"u bunda
also associated with the rare form of immunoallergic, usually cholestatic hepatitis that has T . .
been associated with penicilin and many of the cephalosporins. ‘ 2 . Immunoal Ier'J enl k
Hepatatoicty kolestatik hepatit : nadir

Parenteral administration of ceftriaxone has been assocated with development of biliary
sludge in 3% to 46% of patients, The incidence may be higher in children than adults and i
associated with higher doses and longer courses treatment and possibly with fasting or

dehydration. The syndrome is referred to as *pseudo-lithiasis” as the sludge and stones
resolve spontaneously when the drug is stopped, indicating that surgery can be avoided,
Frank symptoms of cholecystitis are more rare, but are reported to occur in up to 5% of
patients who develop pseudo-lithiasis, Typically, serum enzymes and bilirubin levels remain
narmal even with biliary colic, but in rare instances there is cholestatic jaundice or gallstone
pancreatitis that can be severe and require surgical intervention, Sludge and symptoms of
gallbladder disease can arise within a few days of starting therapy but typically resolve
rapidly once ceftriaxone is stopped, although sludge and gallstones may rarely be detectable

http://www.livertox.nih.gov/
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214 13,6 x 103/l
%91,6 PMNL,
Hemoglobin [RY-aNeVis|
Trombosit RIS ®OET
o Sl 7,1 mg/dl
protein 0,0-0.,8

126 Zae 50 mm/saat
on

<

Kreatinin 0,8 mg/dl

0,70-1,25
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ALT
ALP
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gunu
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M and \V/ Skorlama

I. Temporal Relationship Between Drug Intake and the Onset of Clinical Picture

AL Time from drug intake until the onset of thie first clinical or laboratory manifestations Score
a. 4 days to 8 weeks (or less thian 4 days in cases of reexposure) 3
b. Less than 4 days or more than 8 weeks 1
B. Time from withdrawal of the drug until the onset of manifestations
a. 0to 7 days 3
b. 8 to 15 days 8]
cC. More than 15 days™ -3
C. Time from withdrawal of the drug until normalization of laboratory values™*™*
a. Less than 6 months (cholestatic or mixed patterns) or 2 months (hepatocellular) 3
b. More than 6 months (cholestatic or mixed patterns) or 2 months (hepatocellular) Q

. Exclusion of Alternative Causes

Viral hepatitis (HAW, HBWV, HCW, ChNVW, EBVW), alcoholic liver disease, biliary tree obstruction,
pre-existing liver disease, other (pregnancy, acute hypotension)®***

O Complete exclusion 3
> Partial exclusion o
- Possible alternative cause detected -1
O Probable alternative cause detected -3

ni. Extrahepatic Manifestations
Rash, fewver, arthralgias, eosinophilia (>6%), cytopenia

- 4 or more 3

- 2 or 3 2

- 1 1

- MNone o
V. Intentional or Accidental Reexposure to the Drug

O Positive rechallenge test 3

O MNegative or absent rechallenge test ]
V. Previous Report in the Literature of Cases of DILI Associated with Drug

- Yes 2

O Mo (drugs marketed for up to S years) Q

O Mo (drugs marketed for more than 5 years) -3

TOTAL (add the 7 scores)

*Except cases of prolonged persistence of the drug in the body after drug withdrawal (e.g. Amiodarone)
=*mormalization = decrease to values below two times the upper limmit of normal wvalues

=EFHUsing exclusion criteria considered appropriate in each case

MModified from: NMaria VAJ, Wictorino RN, Developrment and validation of a clinical scale for the diagnosis of
drug-induced hepatitis. Hepatologw 1997 26: 664-9.



RUCAM Causality Assessment

TOTAL [add the chedked figures)

Abbrevigtions used: ALT, alanine aminotransferase; Alk F, alkaline phosphatase; ULN, upper limit af the normal range of values
Modified from: Danan G and Benichow C [ Ciin Epidemiol 1993; 46: 1323-30.

<3 unlikely, 4-5 possible, 6-8 probable, > 8 highly probable

|
4. Concomitant drug(s): Score (check one only)
O o MNone or no information or concomitant drug with incompatible time to onset Ooo
o Concomitant drug with suggestive or compatible time to onset -1
o Concomitant drug known to be hepatoxic with a suggestive time to onset -2
o Concomitant drug with dear evidence for its role (positive rechallenge or clear link to injury and typical signature) -z
|, |
5. Exclusion of other causes of liver injury: Score (check one cnly)
Group | (6 causas): = All causes in Group | and Il ruled cut []+2
et | © Acute viral hepatitis due to HAV (Igh anti-HAY), or
N HBV (HBsAg andor |gh anti-HBc), or o The & causes of Group | ruled out O+1
 E—— HCV [anti HCV and/or HCW RMA with appropriate clinical history)
2.C | o Biliary obstruction [By imaging) o Five or 4 causes of Group | ruled out O a
= Alcoholism [History of excessive intake and AST/ALT 2 2)
Afte | o  Recent history of hypotension, shock or ischemia |within 2 wesks of onset) o Lessthan 4 causes of Group 1 ruled out O-z
l—— | Group Il 2 categories of causes):
o Complications of underlying disease(s) such as autoimmune hepatitis, sepsis, chronic hepatitis [ & Mon drug cause highly probable -3
— B or C, primary biliary cirrhosis or sderosing cholangitis; or
= Clinical featwres or serclogic and virologic tests indicating acute TRV, EEV, or HEV.
6. Previous information on hepatotoxicity of the drug: Score (chedk one only)
—— | @ Reaction labeled in the product characteristics [ +2
o Reaction published but unlabeled O+
o Reaction unknown O o
- |, |
- 7. Response to readministration: Score [check one cnly)
ﬁ o Positive Doubling of ALT with drug alone Dioubling of Alk P {or bilirubin) with drug alone O +3
—— | @ Compatible Doubling of the ALT with the suspect drug Doubling of the Alk P (or bilirubin) with the suspect O+
- combined with another drug which had been dmug combined with another drug which had been
given at the time of onset of the initial injury given at the time of onset of the initial injury
o o Megative Increase of ALT but less than ULN with drug Increase of Alk P [or bilirubin) but less than ULN with -z
alone drug alone
o Mot done or not interpretable Other situations Cther situations Oo




Antibiyotik, hepatotoksisite yaklagsim

ilag alimindan sonra baglayan :

— Bulanti-kusma, halsizlik, sag tust kadran agrisi kasinti
gibi nonspesifik bulgular ilag toksisitesine isaret
edebilir ve acilen degerlendirilmelidir.

— Tlag toksisitesi disinda bu bulgulara neden olabilecek
karaciger ve safra yoluna ait hastaliklar diglanmalidir
( hepatit gostergeleri :viral- otoimmin, Batin Usg vb)

— Mimkinse ilag diizeyi bakilmalidir

«  Sarilik koti prognoz gostergesi:

—  (Hy's rule)Ilag iligkili hepatotoksisite seyrinde safra kanali
obtriiksiyonu yokken, hepatoselliiler karaciger hasarina sarilik eslik

ediyorsa mortalite > %10
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llag iliskili hepatit tedavisi

1- Etken ilacin kesilmesi

2- Duzelene kadar karaciger fonksiyonlarinin ve hastanin
yakin izlemi

3- Baziilaglar karaciger enzimlerinde semptomsuz hafif bir
KUksehse heden olur. Bu durumda kullanilan ilacin
esilmemesi distindlebilir

4- N-asetil sistein :asetaminofen foksisitesi
5- L-karnitin: valproik asit doz asiminda

6- Kortikosteroidler: Ilag hepatotoksisitesinin ¢ogu formunda
kanitlanmamis yarar saglar

7- Transplantasyon
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Tesekkdir ederim




* DUn, Dermatoloji Klinigi’'nde konslilte ettigim
hastaya kullandiginiz ilagc var mi diye sordum ?7?



INH

Klinik hepatotoksisite riski %1-2
INH alan olgularin %10-20'sinde diisik diizeyde
transaminaz yiksekligi saptanir

akut idiyosenkrazik hepatoselliler nekroz ile
karakterize: akut karaciger yetmezligi ve élim'e
ilerleyebilir

NAT-2 polimorfizmi, sitokrom P-450 2E1 ve diger
genler toksisite ile iligkili




Rifampin

RIF ile toksisite INH kullanimindan daha distik

CYP450 sistemini indikler : kolestaz ve akut intrinsik
veya idiyosenkrazik krc yetmezligine yol agabilir.

INH ve PRZ ile kombine edildiginde toksisiteyi
artfirir.

Hipersensitivitesi olan olgularda akut nekroz
gordlebilir.




Pirazinamid

 Granilomatoz hepatite neden olabilir.

« Akut doz iligkili hepatoselliler nekroz
bildirilmistir.

* Allopurinol PRZ klirensini azaltir ve
toksisite riskini arttirir.




-igM anti-HAV
-HepBsAg

(if +, VBeAg)
-igM HepBcADb,
-Anti-HCV
(If +, VHCV RNA)
-Exclude other
liver problems

Identify liver risk factors.

e Chronic ethanol
consumption?

e Viral hepatitis?

e Pre-existing liver
disease?

e Pregnant /3 months
post-partum? \

e Other hepatotoxic Nausea, 3 Hold or re-
medications? vomiting, evaluate

e Previous ALT/AST or abdominal pain, treatment
bilirubin abnormal? jaundice, or

e HIV-infected? unexplained
fatigue?

Baseline ALT,
bili, plts,
creatinine,
hepatitis screen

Rifampin
(+ ethambutol)

Check: .-
age

ALT (AST, >35y 3 ALT 5 x ULN, Add Isoniazid
bili): T Continue
Baseline - treatment or :
& q2-4 ks, & : 5

a Wage monitor- ALT 3 x ULN : ]
W Bloehcmilsel ing plan with nausea, —_g il
monitoring vomltlr!g, Fluoroquinolone,
desired for zl;;inomlnal Ethambutol,
age >35: jaun;:lice, & Cycl.oserine, .
bannline: e unexplained (Aminoglycoside)
options fatigue.
include
q 4 -8 weeks,




