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Hépatites médicamenteuses:
genéralités



A Fréguence mal connue

A Médicament souvent retiré du marché si
prévalence >1%

A Risque global estimé a 1/10.000-100.000

A Importance de la pharmacovigilance
(essais de phase lll)

A Champion toutes catégories: paracétamol

Larrey Gastroenterol Clin Biol 2009



Hépatite aigué

Drug Viral Unknown Other
Paracetamol Mon-paracetamol  HAY HEBY HEV
Spain 1992-2000 2% 17% 2% 312% - 35% 12%
Sweden 1994-2003" 42% 15% 3% 4% - 11% 25%
UK 1999-2008™ L% 11% I 5% 1% 17% Fi.
Germany 19%6-2005™ 15% 14% 4% 18% - 21% 28%
Usa 1998-2001" 9% 13% 4% Fik. - 18% 19%
Australia 1988-20017 6% 6% 4% 10% - 34% 10%
Pakistan 2003-05% 0% 2% 7% 20% 60% 7% 4%
India 1989-96% 0% 1% X 15% 44% 1% Fi.
Sudan 2003-04 0% B% 0% 22% 5% 8% 7%
-=not reparted. HAV=hepatitis A virus. HEVY =hepatitis B vines. HEV=hepatitis E vins.
Table 2: Selected reports of cavses of acute liver failure

Bernal et al. Lancet 2010



Hépatites medicamenteuses

Other drugs:
Propylthiouracil (19)

Disulfiram (9)

Halothane (8)

Herbal (6)

Amitriptyline (2)

Nefazodone (2)

Methotrexate (5)

Troglitazone (4)

Methyldaopa (5)

Mercaptopurine or azathioprine (3)
Fialuridine (3)

Single cases*

Non-steroidal /

Antituberculosis:
Isoniazid (48)

Isoniazid plus another
anti-tuberculosis drug (2)

Anti-epileptics:
Phenytoin (20)
Valproate (20)
Carbamazepine (3)
Single case:

anti-inflammatories: Felbamate

Diclofenac (3) Statins: Antibiotics:

Bromfenac (2) Atorvastatin (3) Nitrofurantoin (12)

Ibuprofen (2) Cerivastatin (2) Ketocanazole (8)

Single cases: Simvastatin (2) Amoxidillin and clavulanate (5)
Ftodolac Single cases: Trimethoprim-sulfamethoxazole (2)
Naproxen Pravastatin Minocycline (2)

Indometacin Ezetimibe Single cases:
Fluvastatin Terbinafine
Ciprofloxacin
Telithromycin
Levofloxacin
Itraconazole
Moxifloxacin

Figure 2: Non-paracetamol-based drugs causing acute liver failure in patients requiring emergency liver
transplantation in USA, 1987-2006

Bernal et al. Lancet 2010



Diagnostic biologique

Hepatocellular
(Elevated ALT)

Acarbose
Acetaminophen
Allopurinol
Amicdarone
Baclofen
Buproprion
Fluoxetine
HAART drugs
Herbals: kava kava
and germander
lsoniazid
Ketoconazole
Lisinopril
Losartan
Methotrexate
MNEAIDs
Omeprazole
Paroxetine
Pyrazinamide
Rifampin
Risperidone
Sertraline
Statins
Tetracyclines
Trazodone
Trovafloxacin
Valproic acid

Mixed

(Elevated ALP + Elevated ALT)

Amitriptyline
Azathioprine
Captopril
Carbarmazepine
Clindarmycin
Cyproheptadine
Enalapril
Flutamide
Nitrofurantein
Phencbarbital
Phenytoin
Sulfonamides
Trazodone

Trimethoprim—sulfameth-

oxazole
Verapamil

Crit r

Cholestatic
(Elevated ALP + TBL)

Amaoxicillin-clavulanic acid
Anabolic steroids
Chlorpromazine
Clopidogrel

Oral contraceptives
Erythromycins
Estrogens
Irbesartan
Mirtazapine
Phenothiazines
Terbinafine
Tricyclics

e dobéal ar

Navarro and Senior N Engl J Med 2006

me

ct



Diagnostic biologique

Hepatocellular
(Elevated ALT)

Acarbose
Acetaminophen
Allopurinol
Amicdarone
Baclofen
Buproprion
Fluoxetine
HAART drugs
Herbals: kava kava
and germander
lsoniazid
Ketoconazole
Lisinopril
Losartan
Methotrexate
MNEAIDs
Omeprazole
Paroxetine
Pyrazinamide
Rifampin
Risperidone
Sertraline
Statins
Tetracyclines
Trazodone
Trovafloxacin
Valproic acid

Mixed

(Elevated ALP + Elevated ALT)

Amitriptyline
Azathioprine
Captopril
Carbarmazepine
Clindarmycin
Cyproheptadine
Enalapril
Flutamide
Nitrofurantein
Phencbarbital
Phenytoin
Sulfonamides
Trazodone

Trimethoprim—sulfameth-

oxazole
Verapamil

Crit r

Cholestatic

(Elevated ALP + TBL)

Amoxicillin-clavulanic acid -

Anabolic steroids
Chlorpromazine
Clopidogrel

Oral contraceptives
Erythromycins
Estrogens
Irbesartan
Mirtazapine
Phenothiazines
Terbinafine
Tricyclics

e doéal

ar

me ;: [

Navarro and Senior N Engl J Med 2006

ct



M®c anli S mes e

Drug

CYP450 Extrinsic
Metabolite athwa
Bal-2 Family pro- Intrinsic ~~ .1( P y
apoptotic proteins: pathway ~—a

Bid
Bax PRCS X TNFy
Bim m FasL
Bmf
Direct /
Bak Q Q mitochondrial Death
Pratein ar A cxethon inhibition receptor
covalant bindng
rae nnangae
W EsH \ ‘/h—-
) \ ./
Oybochlornec
Endoplasmic [
reticulum Microfilament breakage
Bleb formation
Apnpmne c;gbcé‘cﬂ' actin cxidation
cat

Cytokines

Procaspasse  Cagpass

Hepatocyte

Free fatty
acid

Vesicle Cytoplasmic ard nuclear

condensation and fragmentation Ma N

Ma
a Ma

p " 3 D
: Ma
Other Other y .
7 ‘

/-\

Enzyme-drug
adduct

Inhibition of
B-oxidation, respiration,
or both

Mitochondrion

e Lee N Engl J Med 2003
Au et al. Aliment Pharmacol Ther 2011



M®c ani smes de |

A Hépatite toxigue (surdosage): liée a une agression directe par la molécule
ou ses meétabolites

Ex: paracétamol

A Hépatite idiosyncrasigue (non toxique):

I Metaboliqgue: surtout cytolytique, non | i
EXx: isoniazide

i Immunoallergique: liée a des néoantigenes, manifestations
dohypersensibilit® (fi vre, PNE, ®r
de réintroduction du médicament.
Ex: sulfaméthoxazole

I Auto-immune: est une hépatite immuno-allergique avec formation
d 6 a-arntiocorps
EX: nitrofurantoine

Larrey Gastroenterol Clin Biol 2009



Réactions idiosyncrasiques

B A

Host Drug
- Age « Chemical structure
* Diseases » Molecular weight
- Gender » Lipophilicity
- Genetics - Dose
* Immune status * Duration

» Metabolism

X
/ N,
/

Environment

- Alcohol

- Diet

» Coffee

- Tobacco

* Microbiome
- Toxins

Fontana RJ. Gastroenterology 2014



Hépatites médicamenteuses:
aspects pratigues



Démarche diagnostique

Liver injury
Biliary abnormality
Ultrasonagraphy
CT scanning Viral hepatitis
MRI or MRCP Hepatitis A Igh antibody
ERCP Hepatitis B surface antigen
Hepatitis C antibody
Hepatitis E antibody
Autoimmune disease
Antinuclear antibody
Smooth-muscle antibody ~ Alcohol
Gamma globulins History of alcohol use
Alcohol level
Ratio of AST to ALT »2:1
Metabolic and genetic —
Ferritin level
Iron, TIBC —- Hemadynamic
Ceruloplasmin Hypotension
ALAT level Shack
Heart failure
Vascular ccclusion
Y
Possible drug-related
hepatotaxicity

Navarro and Senior N Engl J Med 2006



Conceptde laloide Hy (Hy &aw)

Hyman Zimmermann (années 1960):

I Gravit® en cas doh®pat
ictere (10% de mortalite)

I Attitude validée par la FDA (développement)

i Correspond a ALAT >3N et bilirubine >2N

i Alternative: « R »: ALAT/ PAL (en x N)
ACytolytique (hépatocellulaire si R>5)

ACholestatique si <2
AMixte entre les deux

I Bémol: specificité mauvaise



Nouveau rapport « R » (nR)

Amélioration de la spécificité de la loi de Hy

Bilirubine totale > 2 LSN
Et
ANRO A LAAIASAT (le plus élevé) LSN / phosphatases alcalines LSN > 5

ALT > 3, TBL > 2 R>5,TBL > 2 nR* > 5, TBL > 2
No ALF/OLT ALF/OLT No ALF/OLT ALF/OLT No ALF/OLT ALF/OLT

At DILI recognition 318 27 250 25 255 27

Sensitivity 90% 83% 90%

Specificity 44% 67% 63%

LR+ 1.6 2.51 2.43

LR- 0.23 0.25 0.16
At peak ALT level 308 28 252 23 255

Sensitivity 93% 79% 89%

Specificity 43% 61% 62%

LR+ 1.63 2.02 2.34

LR- 0.16 0.34 0.18

At peak TBL level 367 23 231 18 248
Sensitivity 77% 72% 72%
Specificity 49% 65% 65%
LR+ 15 2.05 2.05
LR- 0.46 0.43 0.43

Robles-Diaz M et al. Gastroenterology 2014



E n

prati que e

Peak TBL vs. Peak ALT
1960 patients on Drug X, 1962 on Drug C

100.0 -
jcholestasis range
A Drug X
i Drug C
@ 900 3 R o4 A&
= : A o an An
" s A &
é B - K A A
% u
© & S A
g AQZEH N RAa =
' AR v =
a L ATD A A A
AA 2N A A
O é O o
G normall range _ 3 . Temple's Corollgary range '
0.1 1.0 10.0 100.0
Peak ALT, xULRR
Ne <c oncl Wépatgioaigte! Identifi®les sujets a étudier plus précisément

Senior et al. Drug Saf 2014



A Considéré comme évocateur si entre 7
jours et 3 mois apres le début du
medicament

A Durée courte possible (24 a 48 heures) si
exposition anterieure

A Imputabilité possible si diminution G60%
des transaminases dans la semaine
SsuUul vant | Ooarr °t



Drug:

Imputabilité

Initial ALT: Imitial Alk P:

R ratio = [ALT/ULN] + [Alk P/ULN] = + =

The R ratio determines whether the injury is hepatocellular (R = 5.0, cholestatic (R < 2.0}, or mixed (R =2.0-5.0)

Hepatocellular Type

| Cholestatic or Mixed Type | Assessment

1. Time to onset

Initial Treatment Subsequent Initial Treatment Subsequent Treatment Score (check one anly)
Treatment
o From the beginning of the drug:
*  Suggestive 5—90 days 1-15days 5—90 days 130 days
«  Compatible <5 or > 90 days =15 days <5 or > 90 days =90 days
o From cessation of the drug:
*  Compatible <15 days <15 days < 30 days =30 days O+l

and the RUCAM cannaot be calculated.

2. Course

Change in ALT between peak value and ULN

Note: If reaction begins before starting the medication or >15 days after stopping (hepatocellular), or =30 days after stopping (cholestatic), the injury shoull be considered unrelated

Change in Alk P (or total bilirubin) between peak Score (check one only)

value and ULN

After stopping the drug:

= Highly suggestive

Decrease = 50% within 8 days

Mot applicable

*  Suggestive

Decrease = 50% within 30 days

Decrease = 50% within 180 days

*  Compatible

Not applicable

Decrease < 50% within 180 days

+  Inconclusive

No information or decrease = 50% after 30 days

Persistence or increase or no information

*  Against the role of the drug

Decrease < 50% after 30 days OR
Recurrant increase

Mot applicable

= If the drugis continued:

+  Inconclusive All situations All situations
3. Risk Factors: Ethanol Ethanol or Pregnancy (either) Score
(check one for each)
= Alcohol or Pregnancy Presence Presence O+l
Absence Absance O o
o Age Age of the patient = 55 years Age of the patient 2 55 years Ol +1
Age of the patient < 55 years Age of the patient < 55 years O o

RUCAM: Roussel-Uclaf Causality Assessment Method




4, Concomitant drug(s):

o None or no information or concomitant drug with incompatible time to onset

o Concomitant drug with suggestive or compatible time to onset

o Concomitant drug known to be hepatoxic with a suggestive time to onset

o Concomitant drug with clear evidence for its role (positive rechallenge or clear link to injury and typical signature)

5. Exclusion of other causes of liver injury: Score (check one only)
Group | {6 causes): o All causes in Group | and |l ruled out []+2

o Acute viral hepatitis due to HAV (IgM anti-HAV), or

o HBV [HBsAg and/or lgM anti-HBc), or o The 6 causes of Group | ruled out O+

o HCV {anti HCV and/or HCV RNA with appropriate clinical history)

o Biliary obstruction (8y imaging) o Five or 4 causes of Group | ruled out O o

o Alcoholism {History of excessive intake and AST/ALT 2 2)

o Recent history of hypotension, shock or ischemia (within 2 weeks of onset) o Less than 4 causes of Group 1 ruled out O -2

Group Il (2 categories of causes):

o  Complications of underlying disease(s) such as autoimmune hepatitis, sepsis, chronic hepatitis | 5 Non drug cause highly probable [1-3
B or C, primary biliary cirrhosis or sclerosing cholangitis; or
o Clinical features or serologic and virologic tests indicating acute CMV, EBV, or HSV.

6. Previous information on hepatotoxicity of the drug: Score (check one only)
o Reaction labeled in the product characteristics J+2
o  Reaction published but unlabeled O+
o Reaction unknown o
7. Response to readministration: Score (check one only)
o Positive Doubling of ALT with drug alone Doubling of Alk P (or bilirubin) with drug alone J+3
o Compatible Doubling of the ALT with the suspect drug Doubling of the Alk P (or bilirubin) with the suspect 1+1
combined with another drug which had been drug 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 MNegative 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 MNotdone or not interpretable Other situations Other situations

TOTAL (add the checked figures)

Abbreviations used: ALT, alanine aminotransferase; Alk P, alkaline phosphatase; ULN, upper limit of the normal range of values
Modified from: Danan G and Benichou C. 1 Clin Epidemiol 1993; 46: 1323-30.
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Recommandations FDA

A Arrét du traitement si:
I ALAT ou ASAT > 8N
I ALAT ou ASAT > 5N pdt > 2 sem
I ALAT ou ASAT > 3N et (bili tot > 2N ou INR > 1,5)

I ALAT ou ASAT > 3N avec symptomes (ex: fatigue, N&V,
douleurs heépatiques, fievre, rash) ou eosinophilie >5%

A Reprise du traitement : devrait généralement étre évitée
lorsque ALT/AST >5N saufs Onidole xpasdoeal t er n
thérapeutique et apres information du patient

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM174090.pdf



Hépatite au paracetamol



Métabolisme

Demi-vi e ddéabsorption: 30 minutes
Demi-vie plasmatique: 2 heures

Volume de distribution: 1l/kg g —
Dose recommandée (VIDAL®): 4g/j " :
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Toxicité hepatigue du paracetamol

A

Unchanged ﬁ Acetaminophen
i \ HN_C_CH}
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- Reactive W
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Facteurs influencant la toxicité
hépatique

Box 1 Factors that increase the risk of liver injury after an overdose of paracetamol

High chance of glutathione depletion:
« Malnourished (for example, not eating because of dental pain or fasting for more than a day)

« Eating disorders (anorexia or bulimia)

+ Failure to thrive or cystic fibrosis in children

« AIDS

» Cachexia

+ Alcoholism

Clinical clues: history, low body mass index, urinalysis positive for ketones, low serum urea concentration

Hepatic enzyme induction:
+ Long term treatment with enzyme inducing drugs, such as carbamazepine, phenobarbital, phenytoin, primidone,
rifampicin, rifabutin, efavirenz, nevirapine, and St John’s wort

» Regular consumption of ethanol in excess of recommended amounts

Clinical clues: history, abnormal liver function tests, increased international normalised ratio, increased y-glutamyl
transpeptidase

Abnormal renal or hepatic function at presentation

Ferner et al. BMJ 2011



N-acétylcystéine et paracétamol
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N-acétylcystéine et paracétamol

Efficacité de la NAC:

Etudes anciennes (Smilkstein N Engl J Med)
Méta-analyses: Effet bénéfique mais niveau
de preuve faible
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Quelle dose de paracéetamol?

Acetaminophen
stopped
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Figure 1.

Serum alanine amnotransferase (ALT) levels measured over 14 days mn 24 nondrinkers
administered acetaminophen 4 g/day for 10 days. Horizontal lines indicate median values:
median ALT level on days 7. 9. 11. and 14 were higher than on day 0 (baseline).

Heard et al. Pharmacotherapy 2011



Quelle dose de paracéetamol?

Doses: | Durée 14 jours
- Paracéetamol: 4g/j

- Morphine: 120 mg/j
- Hydromorphone: 16 mg/j

- Oxycodone: 60 mg/j
Watkins et al. JAMA 2006



