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» Geneesmiddel- en kruiden-geinduceerd leverfalen zijn zeldzaam
= Twee typen: intrinsiek en idiosyncratisch

= Vooral antibiotica, NSAID en cholesterol verlagers

= Monitoring, herkenning en stoppen

*= Onderscheiden van andere leverziekten
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Lever en ulipristal acetaat (Esmya®)

Tussen februari 2012 en november 2017 hebben 765.000 patiénten Esmya®
gebruikt (200.000 - 275.000 patiénten jaren)

Leverproblemen bij 51 patiénten, waarvan 17 ernstig en 34 niet ernstig

4 patiénten met acuut leverfalen, waarvoor een levertransplantatie

Aanpassing beleid:
= Aanpassing van de product informatie

= Adviezen over monitoring
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= Vrouw 62 jaar

= Op vakantie in Portugal: donkere urine, jeuk en gele verkleuring van
conjunctiva

= VG
» hypothyreoidie wv Euthyrox

» Recent (1 week voor vakantie) ontsteking van speekselklier,
waarvoor Augmentin®[]

= Niemand in omgeving icterisch of ziek
= Getrouwd, 3 kinderen

» |ntox: Rookt niet, Alcohol: 0-1 per dag
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Lichamelijk onderzoek

= |cterisch en helder

= 60 kg /156 cm

= Hoofd en hals g.b.

= Hart en longen g.b.
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= Krabeffecten huid
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= | aboratorium
= Kreat 52 pumol/L

“wmine 40 g/L
.y AU S 1/
= Bili geconqugmentin gej; * .
- Alk fosf 199 U/ ndUCee,- - I
= gGT 38 U/ € ChO/est ~
= ALAT 108 U/L " RUR
= INR1.1
= Serologie:
= ANA 1:80 ALB=1UCB
= 1gG 9.7 g/L Space
= Virologie: Sinusoid | Disse

= 1gG HAV positief
= IgM HAV negatief
= HBsAg negatief
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= Belangrijke oorzaak van leverfunctiestoornissen

= 1 week tot 3 maanden na start (vaak is het al gestopt !!!)

= 12- 16 % blijft afwijkend na staken van medicatie

= Belangrijkste oorzaak van acuut leverfalen
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1. Mitochondrial impairment

hepatocyte necrosis
microvesicular steatosis

p‘ 2. Reactive metabolites

—

hepatocyte necrosis

lysosomal impairment.

5. Immune-mediated
3 i
phospholipidosis

4. Inhibition of biliary efflux
Intrahepatic cholestasis

microvesicular steatosis
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Presentation Notes
VS en Europa: medicatie
Azië dietary supplements, Herbal medication
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= > 1300 medicijnen beschreven
= Stoppen van verdere ontwikkeling van geneesmiddelen: 20-30 %
= Belangrijkste oorzaak van stoppen van medicatie: > 40 %

CLEARANCE

1. Mitochondrial impairment
@ hepatocyte necrosis
DRUG o microvesicular steatosis

1 | 2. Reactive metabolites
RUG 1
ET|

hepatocyte necrosis
: patocyl

D
g lBGLISM A A 5. Immune-mediated
Adaptive ,_/ 3. lysosomal impairment.
Cell Defence CLEARANCE phospholipidosis
@ microvesicular steatosis
W

4. Inhibition of biliary efflux
Intrahepatic cholestasis

Larrey et al. in Drug Hepatotoxicity, in Schiff Eds 2018



= Populatie-gebaseerde cohort studie uit in IJsland

= DILI| beschreven als:

= ALAT > 3x en/of ALK > 2x boven normaal

Erasmus MC

Table 1. The Crude Annual Inckdence During the Study Perlod and the Age-Standardized Incldence Dunng the 2-Year Study

Perlod
Number of individuals in
N = 9G Per 100,000 each gge group 85% CI 95% CI Mean prescription rate
Incidence of DILI 191 251 860 154 Z3.3
Age-standardized incidence by age groups
15-24{n - 8) 8.5 46,831 arT 168 0.9
25-381{n - 1T) 126 &7 ,e00 1.3 20.1 1.2
40-58{n - 31) 188 852,546 128 26T 24
6069 {n = 18) 326 27,622 18.7 1.5 4.8
T0-T8{n = 13) 39.9 16,282 21.3 6E.3 7.3
B0-106 (n = 9) 41.0 10,979 18.7 ire 8.3

NOTE. The oldest person in kceland at the time was 106 years old.

Cl, conmfidence interval.

Bjornsson E et al. Gastroenterology 2013
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Presentation Notes
Bjornsson et al voerde een populatie-gebaseerde studie in ijsland uit (pcm werd uitgesloten)
https://www.ncbi.nlm.nih.gov/pubmed/23419359
Bijwerkingen, DILI, is onder gerapporteerd.

0.7% ziekenhuis opnames gerelateerd aan DILI, overall incidentie gedurende opname 1,4%
 Meerderheid hiervan is niet opgenomen in de ontslag brieven
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DILI: idiosyncratisch vs directe

hepatoxiciteit

= |diosyncratisch
= Meeste gevallen van DILI
= Onvoorspelbaar

= Variabele tijd tussen exposure en optreden

= Intrinsiek (directe) hepatoxiciteit
= Beperkt aantal geneesmiddelen

= Min of meer voorspelbaar

Dosis gerelateerd

Vaak kort na start

= \/oorbeelden:

= Paracetamol, Alcohol, Tuberculostatica, MTX, HAART therapie (0.a.
nevirapine)
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Medicamenteus geinduceerde chronisch

= DILI

» Granulomateuze hepatitis
= SOS/VOD

= Peliosis hepatitis

= Vanishing bile duct syndroom
= Cholestase

= Steato-hepatitis

= |evertumoren

= Hepatocellulaire neerslagen
» Hepatoportale sclerose

= NRH

Chalasani N et al, Hepatology, 2018
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CASE REPORTS

Nitrofurantoin-Associated Lung and Liver
Toxicity Leading to Liver Transplantation

in a Middle-Aged Patient

Nitrofurantoin Toxicity: A Near Case of
Mistaken Identity

Jeffrey A. Miskoff | , Moiuz Chaudhri “
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DILI en HILI

Gevarieerd klinisch beeld

Milde verhoging van leverenzymen tot acuut leverfalen

3 typen leverschade

R-waarde: ALT/ULN [0 AP/ULN = R >5 = hepatocellulair
= R 2-5=gemengd
» R < 2 =_cholestatisch

Table 3 R values'™?

Calculation of E value

ALT/AST wvalue divided by its ULIN = fold elevation/fold elevation
Definiti

Hepatocellnlar imjury =R > 3

Cholestatic impury =R <2

Mixed injury=R>2<53

Hepatocellulair @ Cholestatisch
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Intrinsieke levertoxiciteit

conjugation conjugation
glucuronide «—— Acetaminophen —— sulfate
moiety moiety
(Non-toxic) P450 (Non-toxic)
(2E1)

N-acetyl-p-benzo-quinone imine
(NAPQI) Toxic) NAC

e

glutathione

Py

Y

Cysteine and mercapturic acid
conjugates (non-toxic)
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Co-factoren bij paracetamol toxiciteit

Acetaminophen Metabolism

Acetaminophen 8L _—

Inglﬁiill by Depleted by ETOH &
G APAP overdose

Toxic
metabolites —p
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Presentation Notes
ETOH maar ook vastenstaat, systemische ziekten, andere medicatie kunnen een rol spelen bij de toxiciteit door beïnvloeden van CYP2E1 ( enzym wat PCM converteert naar reactieve metaboliet) en gluthation (detoxificatie factor)
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Pathogenese van DILI

Drug (lipophilicity + dose)

'

Reactive metabolite

:
azards
» Covalent binding (x GSH depletion)
» Stress kinase activation
* Mitochondria stress (ROS release)
* ER stress | Genetic

l | ~ susceptibility

p

N

Co-stimulation

. R
I-_ethal - o A p— Adaptive immune
(necrosis apoptosis) Innatle response .

immune
system

Intrinsic DILI Adaptive responses Idiosyncratic DILI
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Metabolisme van lipofiele medicatie >> generatie van reactieve metabolieten>> leidend tot covalente binding, oxidatieve stress, stress kinase signalling en organelle stress respons van de mitochondria en endoplasmatisch reticulum >> dit kan de beschermingsmechanismen overweldigen en direct leiden tot apoptose of necrose (= intrinsieke DILI) / een adaptieve respons of in patiënten die genetische susceptibiliteit hebben: HLA >> leiden tot een adaptieve immuun respons en Idiosyncratische DILI
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DILI In LiverTox
Risk from individual compounds

brofen
Drug Patients Prescriptions Cases EHEOEMNIN Per 100,000 rferon alpha
treated (n) (n) among (95% CI) iazid
exposed bconazole
Amox-Clavu 35,252 83,379 15 1in 2350 43 (24-70)
Diclofenac 54,889 112,801 1in 9148 11 (4-24)
Azathioprine 532 3054 1in133 752 (205-1914)

. . : pfurantoin
Infliximab 593 VE 1in 148 675 (184-1718) nytoin
Nitrofurantoin 5476 12,034 1in 1369 73 (20-187) ke
Isotretinoin 2169 7978 1in 732 138 (29-404) pzinamide
Atorvastatin 7385 34,171 1in 3693 27 (4-98)

amethoxazole/Trimethoprim
Doxycycline 32,677 54,232 1in 16,339 6(1-22)
Bj E, et al. Gastroenterology 2013 osrinn
jornssonE, e ti. astroenterology hromyein
R 46. Thioguanine
20. fiolasalt 47. Ticlopidine
e 21. Halothane 48. Valproate

22. Hydralazine
(LiverTox:nih:gev; Bjornsson Mel Sci 2016)
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Risico verhogende factoren voor DILI

= Dosis > 50 mg/dag (x 5 risico op DILI)

= Geneesmiddelen die > 50% hepatisch gekla
= Leeftijd

= Chronische hepatitis B en C
= Ethniciteit

= Alcohol

= Diabetes mellitus

» Obesitas en Ondervoeding
= Zwangerschap

» Enkele genetische factoren (HLA allelen en combinaties)


Presenter
Presentation Notes
Bv Afro-Amerikanen: cotrimoxazol / methyldopa / fenytoïne
Caucasiërs:  Amoxicilline - clavulaanzuur
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= 46-jarige vrouw

= Stadium IV, cTAN3M1c NSCLC obv hepatogene, ossale en (niet
symptomatische) leptomeningeale metastasen met PDL-1
expressie>50% waarvoor start pembrolizumab 1e lijn

= Nu 2 kuren gehad (laatste 24-7)

Sjabloon: ' Onderzoeken: Alle (23) vanaf 20-07-2017 t/m 01-09-2017
=] =] =| =] =]
24-07-2017  |03-08-2017 |06-08-2017 |07-08-2017 |09-08-2017
. 0%:05 : : ] :
= Leverlab . Test Materiaal |Cornel... :’L:‘i g%‘lzgdu... g;idn... Egil'lzﬁdu...
4 Bloed
[ ASAT (GOT) Bloed 28 55 64 14 72 =]
[+ ALAT (GPT) Bloed 22 28 103 204 146
@ Gamma-GT Bloed &7 427 442 564 700
[v Alk.fosf, Bloed o4 309 330 395 436
[ Tot. bilirub  Bloed 10 7 6 7 6
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= PA: Microscopie:

» goed beoordeelbaar leverbiopt met 15 portale velden. De meeste portale velden
zijn slank, enkele portale velden tonen gemengd ontstekingsinfiltraat. Er is geen
chronische cholangitis, de meeste galgangen zijn aanwezig. In het
leverparenchym zijn verspreid ontstekingshaardjes te herkennen, geen
granulomen. In de sinusoide zijn verspreid neutrofiele granulocyten en lymfocyten
te zien. De hepatocyten tonen degeneratieve veranderingen, met cholestase en
vooral pericentraal regressieve vormen van hepatocyten, verspreid Councilman
bodies. Geen confluerende necrosen.

= Conclusie:
= [everbiopt met cholestase en milde hepatitis. Onvoldoende

aanwijzingen voor chronische onderliggende leverziekte. Geen
fibrose. Het beeld zou goed kunnen passen bij toxische schade.
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Checkpoint remmers

Clinically available immune checkpoints inhibitors

FDA approved Indications:
+ Melanoma

* Non-small cell lung Pembrolizumab  Atezolizumab  Ipilimumab —

* Renal cell carcinoma (Keytruda) (Tecentriq) (Yervoy) s

+ Head and neck cancer Fo—
+ Urothelial carcinoma Nivolumab Avelumab "
« Hodgkin lymphoma (Opdivo) (Bavencio)

« Merkel cell carcinoma Durvalumab

+ MSI-H and dMMR (Imfin2l)

+ Gastric or GEJ

Many more in clinical trials in various combinations.



Checkpoint inhibitors and immune ™™
related side-effects

Encephalitis, aseptic meningitis

Hypophysitis
G Uveitis

Thyroiditis, hypo.th_yroidism. \J = Dry mouth, mucositis
hyperthyroidism

Pneumonitis Rash, vitiligo

. ™N

<
Thrombocytopenia, /
anemia |

Pancreatitis,

‘. autoimmune diabetes

.\ Colitis

U i Ent
Neuropathy f | \ nteritis

Adrenal insufficienc .”' 2 J’ e gl
iy A
T

Nephritis

Vasculitis

Arthralgia




All patients Counszel all patients 1o be awane of and infemn their health care provider immediately if they
expenence:
Yellowing of skin or whites of the eyes /4
Savens nausea o vormiting
Fain on the nght side of the abdomen
Drowsiness
Drark: urine (tea coloned)
u 1 Bleading or bruising mone easily than norrmal IEEN
ol Feeling less hungry than usual IEEN
G1: Asymptomatic (AST or ALT = ULN to 3.0 > ULN andfor Continue [CPi with close monitoning, consider alternate etiologies
total bilirubin = ULM to 1.5 = LLN} Monitor laboratones one 1o bwo times weekly
Manage with supportive care for symptom contol
G2: Asymptomatic (AST or ALT > 3.0 o = 5 x ULN andfor Hold ICPi temporarily and resume if recover to G1 or less on prad‘umna = 10 rmg/d
total bilirubin = 1.5 t0 = 3 = ULN] Forgrade 2 hepatic toxicity with symptoms, may administer corticos 51 mg/kg/d prednisone

Increasze frequency nfrmmtnnnguma
Inflixirmab might not be the most appoos situation of immune-rmediated

hapautlsgwn thaputanud i = Mot Nuchrw&ncadﬂm the liver

33 Symptomatic liver dysfunction, fnhmu & oy discontinue [CP
compeansated cirthosis, react mmediately start coricostersid 1-2 mgfkg methylprednisalone or equivalent
hepatitis (45T or ALT 520 = If corticosteroid refractory or no improvement after 3 days, consider mycophenalate mofetil or
310 = ULKN) arathiopnne (if using azathiopnne should test for thicpunne methyltransferase deficiency)
Laboratories at daily or every other day; consider inpatient monitonng for patients with ASTRALT
=8 x ULN andfor elevated TB 3 = ULN
Increase fraguency of monitorng o every 1-2 drys
Inflikirmab might not be the modl appropnate theatrment aption in the situation of immune-medated
hepatitis given the potential nsk of lhver failure (Mote: No clear evidence shows that the lver tocicity from
infliimaty from other studied; altematives include non=THNFx agents as SySamic immuNoSUppIessants
If no irprovermant is achieved with corticostercids or for patients on combination therapy with a nowel
agent, with standand chemotherapy, of with targeted therapy, refer to hepatologist for further pathologic
evaluation of hepatitis
Coticostensid taper can be atternpted around 446 weeks: ne-escalabe if needed; optirmal durmation undear
G4: Decompensated liver function (eg, ascites, coagulopathy, Permmanently discontinue |1CPi
encephalopathy, coma: ASTor&ALT =20 % ULN andfor  Administer 2 mgkatd methylprednisolone equivalents
total bilinubin = 10 = ULN} If corticosteroid refractory or no improvement after 3 days, consider mycophenolate mofedtil
Monitor laboratones daily; consider inpatient monitodng
Avoid the use of inflikimab in the situation of immune-mediated hepatitis
Hepatology consult if no improvement was achieved with corticosteroid
Corticosteroid taper can be attempted around 4-6 weeks when symptoms improve to G1 or less;
re-escalate if needed; optimal duration unclear
Consider transfer to tertiary care facility if necessary
All recommendations are expert consensus based, with benefits cutwaighing hams, and strength of recommendations is moderate.
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= Vrouw, 48 jaar
= |n januari 2018 nachtzweten en onregelmatige menstruatie

= Bezoek aan vrouwenkliniek: gestart met vit D, B12,
Glycine/Magnesium, D3, NDMA relief

= Eind februari 2018 griepachtige klachten, geen koorts (medicatie
zelfstandig gestaakt)

= Vermoeid, buikpijn
= Maart 2018 10 dagen na griepachtige klachten icterus
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s 1] o a0 2

20-01-2018  [20-01-2018  (21-01-2018  [22-01-2018  [22-01-2018
14:17 14:29 08:29 09:49 17:05
Test Materiaal (Man Man Man Man Buuren
4 Bloed
W Ammoniak Bloed Zie-Opm H

W ASAT (GOT) Bloed
W ALAT (GPT) Bloed
W Gamma-GT Bloed
W Alkfosf.  Bloed
W Tot. bilirub  Bloed
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NMDA Relief? bevat per 1 vegetarische capsule van 650 mg (dagdosering).

Ingrediénten Gewicht Extract/ADH

Glidkruid (Scutellaria

. _( 200 mg 90% baicaline extract

baicalensis)

L-theanine 200 mg 93,5% L-theanine

Magnesium- 22 mg elementair

) . _ 200 mg < -

bisglycinaat magnesium
24%
ginkgoflavonglycosiden
6%

Ginkgo Biloba a0 mg ]
ginkgoterpeenlactonen
minder dan 2 ppm
ginkgolzuren

Erasmus MC
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NMDA relief preperaat
= 200 mg Glidkruid=scutellaria lateriflora=skullcap
= gebruikt om angst en slapeloosheid te verminderen.

= Afkomstig uit Noord-Amerika, plant ca. 50 cm hoog en wordt
aangetroffen langs waterkanten en in moerasbos.

Start symptomen / geelheid: 6 — 24 weken

https://livertox.nlm.nih.gov/Skullcap.htm

Yang L et al. Herbal hepatotoxicity from
Chinese skullcap, 2012



Presenter
Presentation Notes
--> overige  ingredienten NMDA relief geen hepatotoxiciteit beschreven


https://livertox.nlm.nih.gov/Skullcap.htm
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Acuut leverfalen na gebruik van
voedingssupplementen

CASUISTIEK ) 23-04-2019

Charlotte P. Peters, Caroline M. den Hoed, Sandra Coenen, Katharina E. Biermann en Robert
A_de Man
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Kruiden en dieet supplementen

Diet & Protein.
FORMULA @, -

'I’\lllllllllllllllllll EEEEEEEEEEEEENE

= Meestal hepatocellulair

= > 20 beschreven
= Groene thee extract
= Valeriaan
= Vitamine A
= Anabole steroiden

» Pyrrolizidine alkaloiden
(rooibos thee)

» Kava kava

Vinaya C. Maddukuri, M.D., and Herbert L. Bonkovsky, M.D
Clinical Liver Disease, Vol 4, No 1, July 2014
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Kruiden en dieet supplementen als
oorzaak van leverschade

TABLE 1 Herbs and Associated Liver Injury

HDs

Nature of Liver Injury

Atractylis gummifera
Black cohosh

Diffuse hepatic necrosis
Elevated liver tests, liver failure

Camphor Elevated liver tests, Reye syndrome
Cascara Bridging fibrosis, bile duct proliferation
Chaparral Cholestasis, zone 3 necrosis

Chaso (and onshido)
Greater celandine

Elevated liver tests, liver failure
Cholestasis

Germander Zone 3 necrosis, cirrhosis

Green tea extracts Acute hepatitis, hepatocellular injury
Impila Hepatic necrosis

Ju bu huan periportal fibrosis, steatosis

Kava Elevated liver tests, liver failure

Ma huang Elevated liver tests, liver necrosis

Mistletoe (skullcap. valerian)
OxyElite Pro (aegeline)
Noni juice
Pennyroyal
Pymolizidine (comfrey,
mate. bush tea)
Sho-saiko4to (dai-saikoto, TJ-9)

Elevated liver tests, acute hepatitis
Acute hepatitis, liver failure

Acute hepatitis, liver failure

Acute hepatitis, liver failure
Veno-occlusive disease

Bridging fibrosis, steatosis

This table has been adapted and modified from Zakim and Boyer.!
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Kruiden en dieet supplementen als ™™

oorzaak van leverschade

Reasons for consuming HDS
100%
90% + H Bodybuilding
80% + B Weight loss
70% ¥ Depression
60% - :
© Sexual performance
m ¥
- B Gl upset
0% - ¥ Immune support
20% s © Joint support
| | Dr
10% - Chinese
O% -

2004-2005

el _ H Miscellaneous
2006-2007 —

2010-2012

2008-2009

Figure 3 Reasons for consuming herbal and dietary supplements (HDS) in
patients enrolled into the US DILIN network *


Presenter
Presentation Notes
Steeds vaker een oorzaak van DILI
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= Roussel Uclaf Causality Assessment Method (RUCAM)
= Speciaal ontwikkeld om DILI te beoordelen

= In 1989 in Parijs door 8 internationale experts

= 7 componenten worden beoordeeld, afhankelijk hoe hoog score des te
groter de causaliteit

= Nadeel: niet veel toegepast in kliniek
= Veel factoren met variabele interpretatie

= Lastig om 1 methode te ontwikkelen voor alle vormen van DILI

= Naranjo score
= niet specifiek voor DILI

= Causaliteitsbeoordeling van elke vorm van bijwerking


Presenter
Presentation Notes
RUCAM: - Time to onset of the injury following start of the drug 
- Subsequent course of the injury after stopping the drug
- Specific risk factors (age, alcohol use, pregnancy)
- Use of other medications with a potential for liver injury
- Exclusion of other causes of liver disease
- Known potential for hepatotoxicity of the implicated drug
- Response to rechallenge 




Causality score  Likelihood

(%)
1=definite >95
2=highly 75-95
likely
3=probable 50-74
4=possible 25-49
5=unlikely <25
6=insufficient Not
data applicable

Erasmus MC

Description

Liver injury is typical for the drug or herbal product (« signature » or
pattern of injury, timing of onset, recovery).

The evidence for causality is « beyond a reasonable doubt »

The evidence for causality is «clear and convincing » but not definite

The causality is supported by «the preponderance of evidence » as
implicating the drug but the evidence cannot be considered definite or
highly likely

The causality is not supported by «the preponderance of evidence »,
however, one cannot definitively exclude the possibility

The evidence for causality is « highly unlikely » based upon the available
information

Key elements of the drug exposure history, initial presentation,
alternative diagnoses and/or diagnostic evaluation prevent one form
determining a causality score

Drug-Induced Liver Injury Network ( DILIN)
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Risico op overlijden is 10 % indien er sprake is

van een combinatie van:

1. ASAT of ALAT > 3x ULN
2. Bilirubine > 2x ULN
3. Geen andere oorzaak (b.v. viraal, AlH, pre-existente leverziekte)

HEPATOTOXICITY




Sterfte en gebruik van medicatie

TOP 10 2014 of drugs and mortality (35%)

* Amoxicillin-clavulanic ac
* |soniazid

* Nitrofurantoin

e TMP/sulfamethoxazole

* Minocyclin

* Cefaloxin

e Azithromycin

* Ciprofloxacin

* Diclofenac

 Levofloxacin

Hoofnagle J, AASLD 2014

Number
91

49
42
2l
28
20
18
16
10
12

% mortality

1%
25%
27%
4%
0%
0%
13%
18%
11%
13%

rasmus MC
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¥Yiral infections
Cryptogenic (5%6)
(5—10%4)
Non-A-E viral
hepatitis =

Miscellaneous
[ 5%)

Wilson's disease
Acute fatty liver of pregnancy
Shock and cardiac failure

i Poisons

Budd—-Chiari syndrome

Leptospirosis 4 sl E:;::tcr?;ﬁrenﬂl

Il:zlfﬁ;: R’lgrtr?astESEE Antituberculous drugs

Ecstasy

Amanita phalloides Herbal remedies
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Samenvatting en conclusies

= leder geneesmiddel kan leverschade geven
" .. 2= mechanismen:
" juie en Sfo ~ dnsis onafhankelijke reactie
= Antibiotica, NSAID'S «.. _ € ’"ed,'c.ah.e ~ar
= Steeds vaker door kruiden en suppleric.. Op f[/'d::
= Opkomst van de chekpoint remmers

= Kan leiden tot acuut leverfalen en een levertransplantatie
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Referenties
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= Livertox.nih.gov

= Chalasani et al. ACG Clinical Guideline: The diagnosis and management of
idiosyncratic drug-induced liver injury (Gastroenterology, 2014;109:950-966)

» Gulmez SE et al. Transplantation for acute liver failure in patients exposed to NSAIDS
or paracetamol (Drug Saf 2013;36:135-144)

= Sebode M et al. Autoimmune (-Like) drug and herb induced liver injury: new insights
into molecular pathogenesis (Int. J. Mol. Sci. 2017; 18:1954)

= Kaplowitz ldiosyncratic drug hepatotoxicity (Nature reviews 2005; 4: 489-499)
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Acuut leverfalen in het Erasmus MC

Hepatitis B 26 (20%)
Hepatitis A 3 (2%)

Overig viraal 6 (9%)

Paracetamol 14 (11%)
Overig medicam 20 (16 %)
Overig 24 (19%)
Onduidelijk 33 (26%)

Oorzaak bij 127 patienten met ALF
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